




Opening Address

Opening Address

Pyeoungkee Kim

Honorable Chair of ICCT 2017

Welcome to ICCT2017.

  It is my great honor and pleasure to welcome all of you to ICCT2017 in the beautiful city of Chiang 
Mai-the rose of the north.

  With the advancement of ICT and AI technology, we are entering a new age called “the 4th industrial 
revolution.” Creativity and innovation are considered as very important values to lead the new age. Then, 
how can we get creativity and innovation? I believe “convergence” is the most effective and powerful key to 
realize those values. And we know culture is the best area where convergence has been realized in all 
countries and time. Hence, we can lead the new age by understanding culture and advancing cultural 
technology. 

  The goal of this conference is to bring together the researchers from academia and industry for exchanging  
ideas, problems and solutions relating to cultural technology and convergence. To introduce recent cultural 
technology and open productive talks among researchers, we invited the keynote speaker professor TongJin 
Kim from Purdue University, USA. I would like to express deep gratitude to the speaker. High-quality papers 
are submitted to this conference from many countries and practical cultural technology works will be 
displayed. I am sure that this conference will give you many opportunities for deeper understanding of 
cultural technology, human networking, and enhancing academic relationship for future research.

Would you please fully enjoy ICCT2017 and have wonderful days of good memories in Chiang Mai.

Thank you very much.

Dr. PyeoungKee Kim
Honorable Chair of ICCT2017 and President of IACST
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Congratulatory Message

Samphan Singharajwarapan

Honorable Chair of ICCT 2017

  On behalf of the Faculty of Science, Chiang Mai University, it is my pleasure and privilege to welcome 
to Chiang Mai all the distinguished participants to this International Conference on Culture Technology 2017. 
We are very proud to be a local organizer here at Uniserv CMU with all of you. 

  Just before we get started, I would like to express my gratitude to all of you who so generously helped 
us make this event come together smoothly, assistant professor Dr. Samerkae, head of computer science 
department, and all staff members.

  Chiang Mai is the most beautiful city in Thailand surrounded by a ring of mountains. It has a rich and 
ancient seven hundred year history. Chiang Mai has a very distinctive culture, arts, festivals, and traditions as 
well as a mix of local, ethnic and expatriate communities from all over the world.  Therefore, Chiang Mai 
is the perfect place to hold this conference especially the contents that is related to the area of culture and 
technology.

  In concluding, I would like to Thanks International Association for Convergence Science & Technology 
(IACST) committee for choosing Chiang Mai, Thailand and Chiang Mai University to host this conference. 
We cherish our friendships and cooperative support from both sides for strong common ground which in turn 
makes them last for many years to come. Lastly, I wish you all every success in the conference activities 
and have a pleasant stay in Chiang Mai.

Dr. Samphan Singharajwarapan
Honorable Chair of ICCT 2017 and Dean of Faculty of Science, Chiang Mai University
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Welcome Address

Welcome Message

Taesoo Yun 

Organizing Chair of 
ICCT 2017

Rattasit Sukhahuta

Organizing Chair of 
ICCT 2017

  Cultural Technology, which is the theme of the conference today, is widely used in games, animation, 

film, life culture such as fashion, craft and sports, tourism industry, medical industry and welfare industry.

  As the Internet and information technology evolve, cultural technology is attracting attention as a 
high-value-added industry with a high growth potential and will grow to become the most important industry 
driving the world's economies.

  The 1st International Symposium on Cultural Technology (ISCT 2016) was held at the Dongseo  
University Centum campus in Haeundae, Korea. At ISCT2016, we had a serious discussion about the 
meaning of culture technology and the possibility of growth. In addition, a lecture by great scholars in the 
field of culture technology and a lively discussion and suggestions by researchers and students from industry, 
academia, and government in the field of cultural industry have been made, and the International Association 
for Convergence, Science and Technology has developed day by day and created a strong community of 
culture technology.

  Now, based on this community, We have come to hold the 1st International Conference on Cultural 
Technology (ICCT 2017) here in Chiang Mai, Thailand. We achieved remarkable growth both quantitatively 
and qualitatively. Therefore, I think that ICCT2017 has established an important milestone in the history of 
cultural technology research.

  I sincerely thank dean of faculty of science Chiang Mai University, Dr. Samphan Singharajwarapan for 
providing the infrastructure for the conference and for supporting the conference, Co-Organizing Chair  
Professor Dr. Rattasit Sukhahuta, Local Organizing chair Professor Dr. Samerkae Somhom, Program chair 
Professor Dongkyun Kim.

  In addition, I would like to express my sincere gratitude and appreciation to all those who attended this 
conference, and I hope that there will always be endless progress and blessings in your future. Thank you.

Dr. Taesoo Yun 
Organizing Chair of ICCT 2017 and Chief Vice President of IACST
Dr. Rattasit Sukhahuta 
Organizing Chair of ICCT 2017
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TPC Chair Message

Dongkyun Kim

TPC Chair of ICCT 2017

  It is our great pleasure to welcome you to Chiang Mai, Thailand from January 12 to 14, 2017, for the 
International Conference on Cultural Technology (ICCT). This year, ICCT has various topics on cultural 
technologies including information technology, and digital contents and cultural service. We have received 
more than 130 paper submissions from 7 countries (USA, Korea, China, Thailand, Pakistan, India and Japan) 
in the world. Through a rigorous review process, we have selected 91 technical papers for presentation at the 
conference. The accepted papers were organized into 12 technical oral and 3 poster sessions. In addition, we 
have some video sessions to give a chance to present their work for the authors who cannot attend. Besides 
the papers contribution from all over the world, this successful program was made possible by the devoted 
service of technical program committee members. We would like to express many thanks to all of the TPC 
members as well as to  the Organizing Committee Chairs, Prof. Pyeong-Kee Kim, Prof. Samphan 
Singjarajwarapan, Prof. Taesoo Yun and Prof. Ratassit Sukhahuta for their active support and guidance. We 
hope that all of participants enjoy the excellent program of ICCT 2017 and the beautiful attractions of 
Chiang Mai.

Dr. Dongkyun Kim
TPC Chair of ICCT 2017 and Vice President of IACST
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Organization

Organization

Organizing Committee

Honorable Chairs
• Dr. Pyeoungkee Kim, President of IACST
• Dr. Samphan Singharajwarapan, Dean of Science Faculty, Chiang Mai University, Thailand

Organizing Chairs
• Dr. Taesoo Yun, Dongseo University, Korea
• Dr. Rattasit Sukhahuta, Chiang Mai University, Thailand 

Publication Chair
• Dr. Eun Yi Kim, Konkuk University, Korea

Registration Chairs
• Dr. Se Hyun Park, Daegu University, Korea
• Dr. Donghwa Lee, Daegu University, Korea

Local Arrangement Chair
• Dr. Samerkae Somhom, Chiang Mai University, Thailand

Publication Chair
• Syed Hassan Ahmed, Kyungpook National University, Korea

Web Chair
• Prof. Kyung Su Kwon, Dongseo University, Korea

Technical Program Committee

TPC Chairs
• Dr. Dongkyun Kim, Kyungpook National University, Korea
• Dr. Jeerayut Chaijaruwanich, Chiang Mai University, Thailand
• Dr. Hyunseok Lee, Dongseo University, Korea
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Keynote Speech

Design for the future user experience/Expectations in tomorrow's world

Professor Tong Jin Kim

Associate Professor, Purdue University

Abstract

  The world is changing dramatically and rapidly, the introduction of innovative technologies has brought 
about new user interactions, changed behaviors, and induced new social activities. People now have a 
stronger desire for authentic and innovative user experiences.
  In this paper, I will discuss four distinct types of possible future user experiences that have been 
discovered from research into user behaviors. Furthermore, I will discuss how designers can deliver these new 
user experiences for the future, through a strategic design process. 1. Physi-tal experience is using the human 
body as an input system to control computerized system or objects in digital world as an output. 2. Digi-log 
experience is combining of digital and analog technologies to deliver more familial interactions and 
experiences to the end users. 3. Info-matic experience is centered on data collection, composition, and 
communication from daily activities and applications in our environments and everyday lifestyle. 4. 
Hyper-reality experience is how we can enhance our real world experience with combing of virtual and 
augmented reality technologies.
  Studies of these newly defined user experience types and behavior patterns will help us to understand 
better about human desires and our motivation, and assist us in making plans for evolution, revolution, and 
innovation. They also assist in finding paths in design approaches and in delivering future experiences.

Biography

  TJ Kim is an Associate Professor of Industrial Design in the Department of Art & Design. He received 
his M.S. in Engineering, Design, and Innovation from Northwestern University in 2010 and his B.A. in 
Industrial Design from the University of Bridgeport in 1998. Prior to joining Academia, he has also worked 
at consultancy and corporate for more than 18 years as a design leader, delivering leading edge products and 
business solutions. His works has won many design awards and holds more than 50 US patents. He has 
been involved with various universities and design communities, giving lectures on design thinking and 
coordinating creative workshops for non-designers and community organizations. TJ's research interest is the 
commercialization of design and building design platforms and communities that helps students to develop 
their own products and establish a company in collaboration with others, allowing students to gain real 
industry experience and knowledge by practicing design as a part of a business solution.
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Keynote Speech

Holds 55 US Design Patents, 4 US Utility Patents, and 6 Patents pending.
Won 15 International Design Awards and 14 National Design Awards; Including
    
    • 2016 International Design Award and Competition, "A" Design Award, Platinum award
    • 2015 International Design Award, IDEA Award, Bronze award
    • 2012 International Design Award, Good Design Award
    • 2011 International Design Award, CES Innovation Award, Award and Exhibition
    • 2010 Business Plan Competition, University of Pennsylvania, 1st Place
    • 2009 National Design Award, Houseware Design Award, Award Winner
    • 2005 International Design Award, IDEA Award, Bronze award

Worked on projects for Global companies, such as, Google, LG, Sony, Motorola, Sharp, etc. 
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Schedule

Time Program
10:00~16:00 Animation & Game Exhibition

Time Program

09:00~10:30
Poster &Video Presentation(3)

(Session P3)
10:30~12:00 Evaluation (Organizing Committee)

January 12(Thursday), Place : Dept. of Computer Science, Chiang Mai University
Time Program

15:00~15:30 Registration

15:30~17:00
Poster &Video Presentation(1)

(Session P1)
17:00~17:40 CMU Campus Tour

January 13 (Friday), Place : UniServ Chiang Mai 
Time Program

08:00~08:30 Registration

08:30~10:10
Oral Presentation 1

(Session A, B, C, D)
10:10~10:30 Tea Break

10:30~11:10

Opening Ceremony
- Opening Address(President Pyeoungkee Kim, IACST)
 - Welcome Message (Dr. Rattasit Sukhahuta, CMU)

 - Congratulatory Message (Dr. Samphan Singharajwarapan, CMU) 

11:10~12:00
Keynote Speech

 (Speaker : TJ Kim, Purdue Univ., USA)
12:00~13:00 Lunch

13:00~14:40
Oral Presentation 2

(Session E, F, G, H)
14:40~15:00 Tea Break

15:00~16:00
Poster &Video Presentation(2)

 (Session P2)

16:00~17:40
Oral Presentation 3
(Session I, J, K, L)

17:40~18:00 Move to Banquet Place(Monfai Chiang Mai)

18:00~20:30

Banquet(at Monfai CM)
 - Welcome Message (Vice President Taesoo Yun, IACST)
 - TCP Chair Message (TPC Chair Dongkyun Kim, KPNU)

 - Best Paper Awading 
 - Dinner with KanTok Performance 

January 13 (Friday), Place : UniServ Chiang Mai 

January 14 (Saturday), Place : Dept. of Computer Science, Chiang Mai University
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Program

Program

12 January 2017 (Poster & Video Session(1))

15:30~17:00, Meeting Room 1, 2 (FL.1), Department of Computer Science, Chiang Mai University
8. "Compound Task Allocation in Preference-based Multirobot Coordination," Dong-Hyun Lee (Kumoh 

National Institute of Technology, Korea)
30. "Classification of Quest in Video Adventure Games: focused on Uncharted 3_Drake's Deception," YeonJi 

Ju, Mijin Kim (Dongseo University, Korea)
59. "Speech Recognition System for A Voice Controlled Robot with Real Time Obstacle Detection and 

Avoidance," Yasir Ali Memon, Imaaduddin Motan, Muhammad Ali Akbar, Sarmad Hameed, Moez ul 
Hassan (SZABIST University, Pakistan)

36. "Directorial Features of the Elements of Peking opera used in Animation," JiaNi Zhou, MinSik Hwang, 
Hyunseok Lee (Dongseo University, Korea)

10. "A Usability Evaluation for Elderly and Middle Aged Users using Structured Data Analysis," Huang Yi 
Fan, Kim Hyung Woo (Dongseo Univsersity, Korea)

93. "Factors Affecting Virtual Teams in Pakistan Construction Industry," Khan Shahid, Kamal Khan (Abasyn 
University, Pakistan)

63. "A Study of Colors in Facial Make up for Character Definition in Beijing," Xiaoshuang Zhang, Donghyuk 
Choi (Dongseo University, Korea)

26. "Characteristics of Visual Directing in 360° Live-Action VR Films: focused on the VR Film 'HELP'," 
Sungwoo An, Pinfang Yuan, Taesoo Yun, Mijin Kim (Dongseo University, Korea)

110. "Imperceptibility Analysis of Watermarked Database," Hameed Ullah, Aihab Khan (Iqra University, 
Pakistan)

92. "A Study of Supporting Characters in Animation- on American & Japanese Animation around 2000," Jihui 
Yan, Chulyong Choi (Dongseo University, Korea)

125. "Understanding Critical Factors for Adoption of Cloud Computing in Enterprise Environment," Khush 
Bakhat Awar, Ata-UL-Aziz Ikram (NUCES FAST), Maryam Ehsan, Zia-UL-Qayyum (University of 
Gujrat), M Shujah Islam Sameem (Quaid-i-Azam University), Hanif Ullah (Riphah International University, 
Pakistan)

71. "Architectural Research & Documentation at the World Heritage Site of Shalamar Gardens, Lahore," 
Muhammad Tehmash Khan, Muhammad Safdar Khan, Hamza Jan (Hazara University, Pakistan)

41. "Hybrid Direction of Film Trailers Using Cartoonistic Expressions," YoungJick Jang, Hyunseok Lee 
(Dongseo University, Korea)

13 January 2017 (Oral Sessions)

Session A - ICT Trends and Applications I
08:30~10:10, Room 01, Session Chair : Taeyoung Byun
91. "Head pose tracking using multiple inertial sensors for virtual reality," Yoon Suk Kwak, Soon Ki Jung 

(Kyungpook National University, Korea)
85. "An Open DDNS based IoT Platform for Providing Home IoT Service in Dynamic IP Address 

Environment," Hyeongcheol Park, Sungwon Lee, Eunbae Moon (Kyungpook National University, Korea), 
Tae-Young Byun (Catholic University of Daegu Korea), Dongkyun Kim (Kyungpook National University, 
Korea)

20. "Implement of Digital Signage Content Control System using Gesture Recognition in Real-time video," 
Jung-Wun Lee, Kyung-Ae Cha, Se Hyun Park (Daegu University, Korea)

60. "Virtual Reality Based Immersion Systems," Hassan Azwar, Nauman Alam, Mehwish Batool and Dr 
Shoab A Khan (National University of Science and Technology, Pakistan)

Session B - Wireless and Mobile Networks Applications I
08:30~10:10, Room 02, Session Chair : Syed Hassan Ahmed
12. "Application of Biometric Key in Practical Secret Sharing for DNSsec," Anneke Soraya Hidayat, 

Rosemary Koikara, Pyung-Han Kim, Kee-Young Yoo (Kyungpook National University, Korea)
11. "Improved Reversible Data Hiding Scheme using Weighted Matrix with Overlapping," Kwang-Yeol Jung, 

Dae-Soo Kim, Young-Ju Kim, Kee-Young Yoo (Kyungpook National University, Korea)
100. "Body Area Network for Cattle Monitoring," Anwarullah, Sheeraz Ahmed, Azhar Khan (Institute of 

Social Policy and Research, Pakistan), M.Saqib (Iqra National University, Pakistan), Nadeem Ahmed 
(University of Engineering and Technology, Pakistan)
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Session C - ICT Trends and Applications II
08:30~10:10, Room 03, Session Chair : Man-Hee Lee
89. "A Framework of 2-step Bilingual Alignment for SMT: in Case Study of Thai-English Translation,"Prasert 

Luekhong (Rajamangala University of Technology Lanna, Thailand), Taneth Ruangrajitpakorn (National 
Electronics and Computer Technology Center, Thailand), Rattasit Sukhahuta (Chiang Mai University, 
Thailand), and Thepchai Supnithi (National Electronics and Computer Technology Center, Thailand)

32. "Colour Analysis of the Character of Hanfu (漢服) in Action Game Trailers," Haili Xiao, Donghyuk Choi 
(Dongseo University, Korea)

113. "A Tip for Enabling Taint Analysis of Contact Information in TaintDroid," Han-Jae Yoon, Man-Hee Lee 
(Hannam University, Korea)

80. "Implementation of Space Vector Modulation in a 3-φ VSI-type Stand Alone Inverter", Muhammad Uzair
(Tampere University of Technology, Pakistan)

Session D - Digital Contents & Culture Service
08:30~10:10, Room 04, Session Chair : Hyunseok Lee
34. "A Study on <Shan Hai Jing> Monster Characters in CG Films," YuanXue Wang, MinSik Hwang,

Hyunseok Lee (Dongseo University, Korea)
27. "Player Behavior Patterns in FPS Games," GyuHyeok Choi, Mijin Kim (Dongseo University, Korea)
101. "Statistical Analysis of Probable Future Flood in Khyber Pakhtunkhwa (KPK)–Pakistan," Ateeq-ur-Rauf, 

Izhar Ahmad, Kashif Ali, S. Bakht Jamal (University of Engineering and Technology, Pakistan), Shah 
Room (City University of Sciences & Information Technology, Pakistan), Sheeraz Ahmed (Career 
Dynamics Research Center, Pakistan)

65. "WhatsApp and Journalism: News Practices of Pakistani Journalists," Nusrat Azeema, Ayesha
Nazuk(National University of Sciences and Technology, Pakistan)

Session E - ICT Trends and Applications III
13:00~14:40, Room 01, Session Chair : Hyoin Kim
90. "Optical Feedback of Focused Augmented Mirror-based Facial Makeup System," Ja Hu Ku, Soon Ki Jung 

(Kyungpook National University, Korea)
131. "Effect of Point of view shot and how to apply it," Yuki Hanazawa, Yonguk Lee (Tokyo Polytechnic 

University, Japan)
64. "Analysis on Design Features of Chinese Character ErlangShen," Qing Huang, Donghyuk Choi (Dongseo

University, Korea)
103. "A real-time weed recognition system for selective herbicides using morphological operation," Imran 

Ahmed (Institute of Management Sciences, Pakistan), Sheeraz Ahmed, Mastaan Siddiqui, Nouman Sadiq, 
Bahrul Amin (Career Dynamics Research Center, Pakistan)

Session F - Wireless and Mobile Networks Applications II
13:00~14:40, Room 02, Session Chair : Dongkyun Kim
102. "Viability of LiFi as the Future of Wireless Communication," Asad Wahab, Sabir Awan, Sheeraz Ahmed, 

Arifullah (Career Dynamics Research Centre, Pakistan)
130. "Research on the Influence of K-contents on the tourism of middle-eastern countries' consumers into 

Korea by analyzing big data on the web," Myoung Sook Kim, Hyeyoung Ko (Seoul Women’s University, 
Korea), Soumaya Chaffar, Young Eun Park (Prince Sultan University, Saudi Arabia)

104. "Towards cost-effective use of Li-Fi in Smart Buildings," Sabir Awan (Iqra National University, 
Pakistan), Sheeraz Ahmed (Career Dynamics Research Center, Pakistan), M.Zaheer Hashim (Iqra National 
University, Pakistan), Yousaf khan (Iqra National University, Pakistan), Asad Wahab (Career Dynamics 
Research Center, Pakistan)

Session G - ICT Trends and Applications IV
13:00~14:40, Room 03, Session Chair : Komon Jitsatja
47. "Identifying Approximately Duplicate Records in the Thai Language," Komon Jitsatja, Intiraporn Mulasastra

(Kasetsart University, Thailand)
132. "Generation of pointillism by motion reconstruction of X and Y axis," Hiroki YAMAGUCHI, Yonguk 

LEE (Tokyo Polytechnic University, Japan)
21. "Exploiting check-in sequences for collaborative point-of-interest recommendation," Shokirkhon 

Oppokhonov, Seyoung Park (Kyungpook National University, Korea)
55. "Content Replacement in Cache: A Survey on available Algorithms," Mobashirah Nasir, Munim Ali Shah

(COMSATS Institute of Information Technology, Pakistan)
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Program

Session H - Culture Service
13:00~14:40, Room 04, Session Chair : Hisaki Nate
127. "A Knowledge Management Model to Use Electronic Media for perception of history in Kiriwong 

Village of Nakorn Sri Thammarath Province, Thailand," Wararat Jaroenwiriyapap (North-Chiang Mai 
University, Thailand)

114. "The usability testing on initial user interface design of Nakhon Si Thammarat National Museum Web 
Site," Suthanya Doung-in, Satjaree Sirichai (Walailak University, Thailand)

5. "Effect of distance between a displayed object and a frame on depth perception in observing stereoscopic
display," Hisaki Nate (Tokyo Polytechnic University, Japan)

120. "A Proposal for the Optimization of Halalizing Korean Restaurant Service Processes," Lee Chiaw Mon, 
Lee Sung Pil (Dongseo University, Korea)

69. "Utilization of Marble dust as filler material in Asphalt Concrete," Fahad Jan, Atif Ali, Sajjad Ali,
Touseef Ahmad (University of Engineering & Technology Peshawar, Pakistan)

Session I - ICT Trends and Applications V
16:00~17:40, Room 01, Session Chair : Donghwa Lee
16. "Multi-Sensor System for Improving the Reliability of Drone Flight," Se-il Park, Jong-wook Jang 

(Dong-Eui University, Korea)
108. "Vision-Based Drone Takeoff and Landing System," Donghwa Lee (Daegu University, Korea)
50. "Development for Archiving and Viewing Cultural Artifacts in 3D Using WebGL," Weeraphan Chanhom,

Namchok Petsaen (Chiang Mai University, Thailand)
58. "Intelligent Solar Charge Controller using ARM Cortex M3 board," M. Awais, Iqra Akram, Sara Khan

(University of Engineering and Technology Lahore, Pakistan)

Session J - ICT Trends and Applications VI
16:00~17:40, Room 02, Session Chair : Gang-soo Lee
22. "MLHAS: Machine Learning-based HTTP Adaptive Streaming for Seamless Video Services in Lossy and 

Distant Networks," Chaemin Seong, Seongjun Hong, Kyungshik Lim (Kyungpook National University,
Korea)

109. "AHP and Delphi Method based Attack-capability Evaluation Methodology," Mun-soo Kong, Jung-won 
Choi, Gang-soo Lee (Han Nam University, Korea)

112. "A Statistical Approach for Automatic Thai Text Summarization using Fractal Summarization," Rattasit 
Sukhahuta, Chayapol Sanpiban (Chiang Mai University, Chiang Mai, Thailand), Prasert Luekhong 
(Rajamangala University of Technology Lanna, Thailand)

23. "A Heterogeneous Graph Model to Understand Bug-Fixing Collaboration among Developers," Jungil Kim,
Sunbin Park, Geunho Choi, Eunjoo Lee (Kyungpook National University, Korea)

107. "Design and Development of a Packet Processing Node for Core Mobile Networks," Hamza Manzoor, 
Dr. Usman Younis, Syeda Hira Zehra Jafri, Iffra Hameed, Muhammad Bilal Butter (National University 
of Sciences and Technology, Pakistan)

Session K - Digital Contents
16:00~17:40, Room 03, Session Chair : Chul young Choi
33. "Hybrid Characteristics of CG-produced Ink-and-wash & Cut-out Animation - On <The Legend of 

Shangri-La>," ZongBin Yao, MinSik Hwang, Hyunseok Lee (Dongseo University, Korea)
39. "An Analysis of the Significance of Patterns in Paper-cutting through Stop Motion Animation <Mr. Nan 

Guo>," Jin Tang, Chul young Choi (Dongseo University, Korea)
70. "Technology Development and International Competitiveness: A Case Study of Pakistan's Economy in the 

Global Trade Market," MUHAMMAD AZHAR KHALIL (National Institute of Development 
Administration, Thailand), RASHID KHALIL (Universiti Utara Malaysia, Malaysia)

87. "Learning Through the Creativity: A Case Study of Gari Afghana Taxila, Pakistan," Nusrat Azeema,
Javaria Islam, Ayesha Nazuk (National University of Science and Technology, Pakistan)

Session L - Culture Service
16:00~17:40, Room 04, Session Chair : Jong-Wook Jang
135. "The design of movie ticket service system based on the O2O model," Xiaofang Yuana, Qiujie Jianga 

(Wuhan University of Technology, China), Yu Wub (Zhongnan University of Economics and Law, China), 
Yaqing Lia (Wuhan University of Technology, China)

17. "Design of an Autonomous Avoidance System for Kinect-based Unmanned Vehicle," Min-Joon Kim,
Jong-Wook Jang (Dong-Eui University, Korea)

18. "Transition of the way of frightening in a Japanese haunted attraction," T. Nakano (First Hand Studio,
Japan), Y. Tatsuta, M. Yatabe, M. Kobayashi, C. Ohshiro, R. Mochizuki (PLANNING OFFICE SMS,
Japan), H. Nate (Tokyo Polytechnic University, Japan)

86. "Right of Access to Justice and International Human Rights Instruments," Sehrish Saba (International 
Islamic University, Pakistan)
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13 January 2017 (Poster & Video Session(2))

15:00~16:00, Floor 1, Uniserv CMU

111. "Affect-based Social Image Search Results Summarization," Eun Yi Kim, Eunjeong Ko, Yaohui Yu 
(Konkuk University, Korea)

122. "Applying Convolutional Neural Network to Recognize Ekman's Emotions in Social Images," Yaohui Yu, 
Eunjeong Ko, Eun Yi Kim (Konkuk University, Korea)

44. "The Study on the Weighting Matrix for Electrical Capacitance Tomography," Ji-Hoon Kim, In-Soo Lee 
(Kyungpook National University, Korea)

38. "An Analysis of Directorial Technique in Film Noir - Through the Works of John Woo," Yuanyuan 
Chen, Wonho Choi (Dongseo University, Korea)

134. "A Design of Block Cipher Key using Cube," Kim Min Ho, Jung Yun Sang, Lee Jun, Eun Jung Choi 
(Seoul Women’s University)

133. "Industrial Injury and Weather Factors Datamining," GyuHyeok Choi, HyunJin Yeo (Dongseo University, 
Korea)

121. "Proposal on Optimization APP Booking Service for Chinese Tourists," Zhang Feng, Lee Sung Pil 
(Dongseo University, Korea)

19. "Depth-map produced case study used in Based on multi-camera autostereoscopic multiview 3D immersive 
advertising content," Hyoin kim, Kim Hyung Woo (Dongseo University, Korea)

129. "Interactive Character Animation in Mobile Learning," Ho-Young Kim, Hye-Young Ko (Seoul Women’s 
University, Korea)

94. "Understanding Critical Factors for Adoptation of Cloud Computing in Enterprise Environment," Khush 
Bakhat Awar, Hanif Ullah, Maryam Ehsan , Ataul Aziz Ilram (NUCES FAST, Pakistan)

128. "Proposal for a Sports Tourism Marketing," Jin-Ju Heo, Hye-bin Jeon, Sang-Hee Lee, Hye-jung Lee, 
Hye-Young Ko (Seoul Women’s University, Korea)

124. "A Fire Detection Scheme using Irregular Shape and Color of Flames," Jae-Hwan Kwon, Guk-Jin Son, 
Young-Duk Kim (DGIST, Korea), Dongkyun Kim (Kyungpook National University, Korea)

117. "A Greimas Semiotic Analysis of Heroic Narrative Structure in <Kung Fu Panda 3>," Chang Eun jin 
(Dongseo University, Korea)

14 January 2017 (Poster and Video Session(3))

09:00~10:30, Meeting Room 1, 2 (FL.1), Department of Computer Science, Chiang Mai University

66. "Reinventing Radiology in Modern Era," Hafiz Suliman Munawar, Asad Ali Awan, Adnan Maqsood 
(National University of Science and Technology, Pakistan), Usama Khalid (COMSATS Institute of 
Information Technology, Pakistan)

28. "Character Lighting Pipeline in 360º Live Action VR Video Using Relighting," Kwangho Baek, Ji Yun, 
Taesoo Yun (Dongseo University, Korea)

97. "Juvenile Delinquency in South Asia with Special Reference to Pakistan," Farhat Shabbir (Pakistan)
25. "The Digital Actor Hologram Performance Project: Achieving the Photorealistic Facial Skin and 

Rendering," Jiang Hai Tao, Ji Yun, Tae Soo Yun (Dongseo University, Korea)
78. "Active Noise Cancellation System for Power Transformer-Development and Validation," Mehwish Batool 

(Xi’an Jiatong University, China), Hassan Azwar (National University of Science and Technology, 
Pakistan), Aneela Sajjad (Comsats Institute of Information Technology, Pakistan)

31. "A Comparative Analysis of Differences in the Cognition of Rabbit Character in Animation - On <The 
Legend of Rabbit> and <Zootopia>," Qing Ma, Chul young Choi (Dongseo University, Korea)

15. "Framework for the space interaction in Ambient Intelligence Environment," Chang Ok Yun (Dongseo 
University, Korea), Gil Rim Choi (KyungNam College of Information & Technology, Korea), Tae Soo 
Yun (Dongseo University, Korea)

98. "Isotropic Surround Suppression based Linear Target Detection using Hough Transform," Hafiz Suliman 
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Abstract 
 

This paper describes cumulative error of an inertial 
sensor and dominant sensor-based calibration method for 
head pose tracking and human pose estimation for virtual 
environments. Inertial sensor consists of gyroscope, and 
accelerometer, and it has been mainly used for navigation 
system, motion capture system, and so on. Inertial sensor 
has major disadvantage by cumulative error. Most systems 
use inertial sensor as a auxiliary sensor, with external 
reference sensor, or as interface for manual control on 
robot operating system using SLAM. Some inertial sensors 
have magnetometer to calibrate orientation, with respect to 
the magnetic north. However, magnetic filed is usually 
uncontrollable and unpredictable because of electric field 
by electric device, electric core, or steel frame construction. 
Especially, in virtual training system including head pose 
tracking and human pose estimation, human moves all 
around in a room or a building, magnetometer is not 
always suitable. 

We present a novel method to calibrate orientation drift 
of position error of inertial sensor, We used a pair of 
sensors in order to minimize those cumulative error. One of 
them is mounted on foot. The other is mounted on head. We 
achieved fine accuracy and small error for human pose 
estimation for virtual reality environment with low-cost 
inertial sensor. 

 
Keywords-component; human pose estimation; human motion 

analysis;virtual reality;inertial measurement unit;inertial sensor 

  
I. Introduction 

     
Recently virtual reality is widely used in the industry Virtual 

Reality(VR) is interactive computer simulations that sense the 
participant’s intention and replace or augment the feedback to 
one or more senses [Sherman and Craig]. Virtual reality can be 
alternative for doing immersive, dangerous, or expensive 
something in reality. VR trend is drived by development of 
hardward such as  HMD(Head-Mounted Display) for sense of 
sight, treadmill for sense of kinesthetic, controllerless devices 
for interaction, and development of software by computer 
graphics, 3D sound technology, human motion technology, and 
so on. Among others, HMD devices and accurate head pose 
treacking is the most omportant because sight is dominant sense 
of human sense. 

In virtual military training system, or virtual fire training 

system, these issues take a critical role for quality of training 
result. Recent HMD devices provide external sensors to 
compensate pose such as magnetometer or vision sensors. But, 
those training systems cover huge area and hang between 
indoor and outdoor. General positioning system such as 
GNSS(Global Navigation Satellite Systems), pre-installed or 
pre-configured system, is not accurate as much as sufficient. 
Alternative solution of head pose tracking is inertial sensors 
and vision sensor assisted by INS(inertial navigation system) 
with SLAM technology. However, vision sensor is not able to 
track momentarily, in a room filled with smoke or featureless 
structure. On the other hand, inertial sensor gathers continuous  
sensor data, but it has cumulative error by intergral calculus and 
it is not less accurate in long-term environment. For solving 
accurate pose tracking issue in INS, lots of compensation 
method have been developed for decades. Most popular 
approach is related with foot-mounted filtering. It is, regarded 
as similar research field, PDR(pedestrian deak recogkning). 

In this paper, we present PDR based head pose tracking. We 
configure foot-mounted inertial sensor that has less error, and 
extract dominant human pose direction and movement, we 
compensated cumulative error of head sensor from pivot 
sensor. 

 
II. Related work 

 
Inertial Navigation System (INS) including Indoor 

Positioning System (IPS) [1] has developed rapidly with 
technological advances of MEMS [17]. Inertial sensor is 
inexpensive, small, and widespread, besides it has desirable 
and stable properties in most environment and wide coverage. 
In this field, tracking accuracy to eliminate integration drift is 
primary issue. Many researchers have tried to find solutions 
with lots of positioning techniques using GPS, Wi-Fi sensor 
networks, Ultra-wideband, Bluetooth, vision sensor, and 
inertial sensor [18,19,20,21]. However, most fusion systems 
require lots of expense for install and management. Pedestrian 
dead reckoning (PDR) [2.3,4], a part of INS, has several 
constraints related with motion characteristic of human for 
recovering from noise. It is more promising technique than 
others with external reference. PDR consists of heading, step 
detection [15], step length processes [16], which are performed 
by several types of sub-techniques such as stance detection [9], 
step cycle detection, step frequency, peak detection [10], zero 
crossings [11], auto-correlation or template matching [12], 
spectral analysis [13], pressure sensors. Most popular 
technique is foot-mounted Zero Velocity Updates (ZUPTs) 
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[14] with sub-techniques [5,6,7,8]. PDR is still actively 
research field. There are major issues such as consistent 
evaluation methodologies and metrics, sensor calibration, and 
initialization [4]. Other alternative is  simultaneous localization 
and mapping(SLAM) using vision sensor and dead reckoning 
using inertial sensor. Most research used IMU for assist sensor 
of visual SLAM. So, in localization, it was comfortable. But in 
human pose estimation, it is not comfortable because it was 
depend on one pose of single part. 

Nowadays, MIMU(Multiple Inertial Measurement Unit) 
have issued by lots reason such as capabilities, uncertainty 
assessment, and accuracy [22]. MIMU is regard as single 
sensor or sensor arrays, which has enhanced accruracy of 
motion analysis. 

In our paper, we focused on head pose tracking for virtual 
environments such as virtual military training system or fire 
training system. 

 
III. Head pose compensation using foot-mounted sensor 

 
Inertial sensor has several noise terms. These noises consist 

of internal noise that can be analysis by Allan variance and 
external noises such as temperature effects, sensor 
non-orthogonality, sensor fusion algorithm, magnetic 
distortion, G force and so on. 

Foot-mounted inertial sensor has many way to compensate 
noise. Result of compensation drives foot-mounted sensor less 
cumulative error. And it is primary criterion for head pose 
compensation. Fig. 1 shows entire system flowchart. Fig. 2 
shows the result of dominant acceleration and orientation, and 
step length estimation obtained from previous work [5]. 

INS has more difficult issue than PDR. Because INS has less 
constraints-compensation factor than PDR. Those relation is 
similar in terms of head pose and foot pose estimation. 
However, head has structural relation or constraints with foot 
or other body such as pelvis, and spine in human skeleton. So 
we tried to compensate head pose using relative position 
relation. 

We set some constraints in head pose estimation. 1) Head 
pose is less accurate than foot pose. 2) Distance between head 
and foot is almost fixed by height of human. 3) Head position 
estimation has little change by comparison with real value due 
to static motion. 4) Relative direction between head and foot is 
almost fixed, and direction of head can be compensated by 
direction of foot. 5) human in static motion is set his body pose 
to initial pose.   

Compensation process is separated by of two situation. In 
dynamic motion, if position difference is get out of initial 
height of human, head position is drived to relative position 
related with foot. Head pose is consistently compensated by 
double exponential smoothing. Input data is the average of 
relative head position and head position. 

Head orientation estimation is more accurate than position 
estimation and it is acceptable. Because original purpose of  
IMU is orientation estimation. However, the direction of IMU 
has cumulative drift error, and it has to be compensated by 
external components that we use foot’s direction. So, in static 
motion, if head and foot has no motion, head direction can be 
compensated to initial orientation. And also, position is 
compensated regulary by dynamic motion. 

 
Fig 1. System flowchart 

 

 
Fig 2. Foot pose estimation(previous work) 

 

 
Fig 3. Sensor configuration 

 

 
Fig 4. Head pose tracking result 
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Table 1. Experimental result 

 
Fig. 3 shows system configuration and Fig. 4 shows 

compensation result of our work. Table 1 shows the result of 
head position compensation per 50 meter. Ground-truth is 
measured by optical sensor(NatrualPoint). 

 
IV. Conclusion 

 
We present a novel method to compensate orientation drift of 

position error of head-mounted inertial sensor exploiting 
foot-mounted sensor in order to minimize cumulative error.  
We achieved fine compensation of head pose. Accuracy of this 
method depends on performance of PDR. In future work, we 
will focus on human kinematics and collective fusion of  
multiple sensors. And we hope future work will be used for 
various virtual reality scenarios such as entertainment. And we 
will extend our research to human pose estimation for virtual 
military training system and fire training system for immersive  
reality environment.  
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 Dynamic and Static 
Compensation 

Position Error 
(m) 

Foot pose 
estimation N/A 0.55 

Head pose 
estimation 

X 2.32 

O 0.26 
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Abstract 
 
Nowadays, Internet of Things is a promising solution for 

supporting various applications. Among them, a home IoT 
service becomes one of the most important application in  
future lives. The home IoT services have low robustness in 
common networks since not only user but also home 
gateway have IP addresses which can be changed 
dynamically. For providing robustness to home IoT 
services,  many companies provide home IoT network 
platforms. However, customers of the platform are limited  
because these companies receive usage fee from service 
users,. Therefore, in this paper, we propose an open DDNS 
(Dynamic Domain Name Service) based home IoT 
platform which allows customers to use the home IoT 
services. 

 
Keywords-component; Internet of Things; Home IoT platform; 

Dynamic IP; DDNS 

  
I. Introduction 

 
Due to the rapid growth of smart devices, the market of IoT 

(Internet of Things) have increased. IoT is an internetworking 
tehchnology to allow things (smartphone, vehicle, bulb, 
building and so on) to transmit their information [1]. The 
paradigm of IoT can be applied to  home, wearable healthcare, 
smart car, and factor. Among them, in Home IoT service (such 
as fire preventing, gas leak, crime detection and efficient 
energy consumption), devices in a house communicate with 
not only another home devices but also Internet [2]. Therefore, 
home IoT users can control home devices remotely for 
managing the home via Internet.  

However, if all things in the house are connected to Internet 
directly, network overhead can be increased. Hence, in 
common houses, only a gateway called home gateway is 
connected to Internet and other devices are connected to the 
home gateway.  

In this home IoT environment, if a user know an IP address 
of its home gateway, it can send a control request message 
towards the home gateway. However, the IP address of the 
home gateway might be changed because of the limitation of 
IP addresses. When IP address of the home gateway was 
changed and the user did not know the updated IP address, a 
control message transmitted from the user would be delivered 

to wrong device which has the previous home gateway’s IP 
address as shown in figure 1. In other words, the user should 
know the updated IP address of home gateway when it 
generates the  control message to peform correct home IoT 
services. 

To support IoT services in dynamic IP address environment, 
mobile IP (MIP) protocol is proposed [3]. In MIP, when a 
mobile device changes its IP address from Home Address 
(HA) to Care-of Address (CoA), it  notifies the CoA of its 
home agent. If the home agent receives packets which include 
HA as the destination IP address, it chages the destination IP 
address to CoA. After then, the home agent transmits the 
packet to the mobile device correctly. In home IoT service 
scenario, a home gateway becomes a home agent. 

MIP assumes that IP address of the home agent is fixed. 
However, in home IoT service sceanario, the home gateway 
also has dynamic IP address since some technique proposed to 
overcome IP address exhaustion problem such as network 
address translation (NAT). In this situation, MIP is not able to 
operate correctly. Hence, various telecommunications 
company provide home IoT service platform to maintain 
connectivity between the home gateway and the mobile 
device. 

However, to use the home IoT service platform, platform 
users should pay extra charges. It cause limitation such as 
application diversity, service coverage, and business model. 
Furthermore, Home IoT can be difficult to use for vulnerable 
group because of the extra charge. 

Therfore, in this paper, we propose a new IoT platform 
which can provide a connectivity between a home gateway and 
mobile devices without additional cost. In the proposed 
platform, both of home gateway and mobile device exchange 
and update their current IP address using open DDNS 
(Dynamic Domain Name Service) [4]. 

The rest of the paper is organized as follows. Section II 
details proposed platform. In Section III, we present a result of 
a test based performance evaluation of our solution. Finally, 
Section IV concludes this paper. 
 

II. Proposed Platform 
 
As mentioned above, a user can know the home gateway’s IP 

address in real time using an open DDNS platform in proposed 
architecture. The home gateway saves its own domain name 
and IP address into an open DDNS server. The user get the 
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home gateway’s IP address from the open DDNS server. The 
detail process will be followed. 
 
 
 
A. Open Platform 
 
An open platform provides free services and tools which are 

related with own function and information through APIs 
(Application Programming Interface). Therefore, a mobile 
device can know the home gateway’s IP address in real time 
via an open platform if the home gateway sends or saves IP 
address to the open platform. The open platform can be DDNS, 
e-mail, and Push Message Service. In proposed architecture, 
using e-mail or Push Message Service for getting a home 
gateway’s IP address in real time is not appropriate because it 
needs more processing time compared to DDNS. Therefore, in 
proposed architecture, home gateway and user utilize open 
DDNS platform to update and to get the home gateway’s IP 
address. 
 

B. Home Gateway 
 
There are two ways to get a home gateway’s IP address for 

users in real time. One is the home gateway sending a changed 
IP address directly to users. The other is utilizing a device 
which is in static IP address as a broker. In the former one, it is 
appropriate if the user device is in a static IP address. But user 
device is also in dynamic IP address. Therefore the former one 
is not appropriate. In the latter one, the home gateway update 
its own IP address to a device which is in static IP address and 
a user gets the home gateway’s IP address from the broker 
device. In this case, the user device in static or dynamic IP 
address environment can get the home gateway’s IP address 
from the broker device. We have selected latter one in 
proposed architecture. 
In proposed architecture, the home gateway update its own IP 

address to an open DDNS server when it wakes up. After that, 
the home gateway does same process periodically. If the home 
gateway’s IP address is changed, it updates its new IP address 
to the open DDNS server immediately. 
 
C. User Device 
 
A user device requests a home gateway’s IP address to an 

open DDNS server when it needs home IoT service. After the 
open DDNS server receives the request, the open DDNS 

server replys the IP address and the user device receives it. 
After receiving the IP address, the user device set the 
destination using received current IP address, and request 
home IoT service to the destination. The home gateway 
provides the user device  with home IoT service when it 
receives the home IoT service request. If the user device can’t 
receive the service from the home gateway, it tries to request 
the home gateway’s IP address to the open DDNS server 
again. 
 

III. Performance Evaluation and Analysis 
 
To analyze our proposed scheme between the user and the 

home gateway, we used Redbearlab (RBL) TI CC3200 as a 
home gateway, Samsung Galaxy S6 Edge 5.0.2 as a user 
device, and freeDNS as open DDNS platform. Figure 2 shows 
the testbed diagram. A home gateway is located in room 404-2 
which have 8m*6m in Engineering Building 9 at Kyungpook 
National University. The home gateway gets temperature and 
humidity from sensors via BLE (Bluetooth Low Energy) in 
every 30 seconds and controsl an air conditioner when the user 
requests an air conditioner control service. The home gateway 
updates its own current IP in every 5 minutes. A user device is 
located 1 kilometer outside the Engineering Building 9. The 
user device tries to get the temperature and humidity from the 
home gateway via LTE (Long Term Evolution). The user 
manages the home temperature using controlling the air 
conditioner. 

 

 
 

Fig. 2. Experimental testbed 

 

 
Fig. 1. Flow overview
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Fig. 3. Test result 

 
Figure 3 shows 20 runs that the user device got home 

temperature and humidity from home gateway. The home 
gateway’s IP address were changed between run 9 and run 10. 
Even though IP address was changed, the user device has 
succeeded for all of 20 executions. . In this experimental result 
indicates the minimum delay is 86ms, maximum delay is 
427ms and average delay is 262ms. This result of delay 
indicates that it is eligible to use home IoT service. It proves 
our proposed scheme can allow user to know the home 
gateway’s IP address in dynamic IP address in real time. 
 

IV. Conclusion 
 
We proposed an architecture of providing Home IoT in 

dynamic IP address using open DDNS platform without extra 
service charges. We have proved that the operation works 
successfully. However, there is dependency problem because 
this proposed architecture depends on an open DDNS platform. 
Therefore, researches are needed, related to providing Home 
IoT in dynamic IP address without a broker which we will be 
discussing in near future. 
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Abstract 
 

In recent years, a new advertising medium called digital 
signage is booming. Moreover, researches on the exact 
user interface according to the digital signage growth also 
have been actively studied. In this paper, we propose a 
control system of the contents of the digital signage in 
real-time by using the flexible hand gesture. Also, we show 
the results of implementation and experiments of the 
system that provides a remote searching of focusing to 
digital signage media. 

 
Keywords - Real-Time Video; Hand Gesture; Digital signage; 

Image Processing; 

  
I. Introduction 

     
The user interface is being changed from the form of a 

mouse and keyboard to the form of hand gestures [1]. Hand 
gesture is one of strong flexible natural language, which has 
been applied to various fields such as augmented reality, 
security, smart home systems. 

Hand Gesture technology has grown significantly, and at 
the same time market for digital signage began to large. 
Digital signage is a medium for providing advertising content 
to the display device in the indoor and outdoor space where a 
large number of people exist [2]. The advertising market has 
begun to develop an interface using hand gestures that is a 
competitive user interface. Previous research recognizes a 
gesture to use a variety of sensors and cameras. This method 
can be expensive and low utilization sometimes. On the other 
hand, a vision-based method is an effective, low-cost method 
by using only the camera. 

Hand gesture recognition methods through vision are three-
dimensional model and the feature-based methods. Three-
dimensional can be obtained the 3-D modeling, which 
contains a skeleton information using a plurality of cameras 
and sensors. However, there are problems of low utilization 
and high cost of development. Feature-based method is one 
method that is commonly used in image processing. This 
method can be easily developed with the appearance image of 
a two-dimensional image, but there is a difficulty in the 
feature extraction. 

In this paper, we presented a system that control the digital 
signage contents by recognizing the gesture in real-time to 
solve the problem of previous research. 

 
II. System 

 

A. System Architecture 
 
Figure 1 shows the architecture of a real-time content 

control system through a hand gesture. Input images from the 
rea-time digital signage display camera is used to recognize a 
proper user’s face. And the next step performs the detection 
of the skin color area and labeling the hand shape recognition.  

After the hand shape is detected, the user control method 
follows the hand gestures and to find out user’s intention such 
as mouse click or mouse moves. Finally, the results of the 
hand gesture recognition is applied to the digital signage 
contests and then user can control the advertising media or get 
more information about user’s interesting contents.  

 

 
Figure 1. Real-time content control system through hand gestures 

 
B. Face detection & Skin color recognition 
 

Digital signage is so mainly used in environments with a 
large number of people, it is necessary to recognize only one 
person only for content control.  

In this paper, we use OpenCV[3] that image processing 
library. System detects the features of the face only in a 
certain position. When face detection is completed, the 
system recognizes user.  

After completion of the face detection, we have to search 
for the control region for content control. Skin color is the 
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most efficient and simple way to distinguishing a person due 
to, it has accounted for a very narrow area [4]. In the 
proposed system, it recognizes a skin color region from the 
input image, and then the Morphology operations for 
removing a plurality of noise.  
 
C. Control region recognition & User control  
 

Previous research has often using complex calculation, and 
a variety of sensors for the control region recognized, and as a 
result there is a limit to the development and utilization costs. 
To solve these problems through the use that hand 
movements and gestures to control the process in the hands 
region close to the camera region aspect ratio, which is the 
most significant detect region. To solve this problem, it uses 
the hand region that closest to the camera and the most 
significant being the detection region. The system designates 
the region of interest that is satisfied with setting pixel 
information for certain time interval. 

A simple user interface is needed to control the digital 
signage. The fingertips information is easy to control the 
content. But, when utilizing the fingertip information is 
problematic, because only hands should be detected in the 
input image. In this paper, we obtain the central moment for 
precise mouse events, and set the direction and distance of 
movement of the mouse pointer. Moment can be calculated 
using the Equation (1). 

  = ∑ ∑  ,  (,  = 0,1,2, … . ) (1) ,  :   ,   ,  ∶    
 
Central moment is calculated by a moment of synthesis 

information obtained by the Equation (1). Central moment is 
calculated by Equation (2). 

 μ =  ∑ ∑ ( − ̅) ( − )  (2) ̅ =   ,  =   

It is compared to the central moment of the previous frame 
and the current frame, and moves the mouse pointer on the 
screen. Mouse events are used to click and drag. A certain 
period of time, if the coordinates of the mouse pointer does 
not exceed a certain range, function perform the click event. 
Drag event is operated in pixel value variation of the control 
region caused by the hand change. Equation (3) is an equation 
for the mouse event conversion. F(x, y) = 16  (, )

  

      (3) G(x, y) = 1, if F(x, y) − (, ) = ±1000, otherwise  
 
 

III. Experiments 
 

In this paper, we implement a user interface for digital 
signage control. And we experimented for performance 
evaluation. We confirmed the outdoor experiment results in 
different time zones. Figure 2 shows an experimental result in 
the afternoon time zone. The initial screen is composed of 

areas for user recognition and it detects the face in a certain 
position. Thereafter, the system detects the hand region from 
the skin-color image, and it designates a control region. 

 

 
Figure 2. The experimental results of the afternoon 

 
Figure 3 shows an experimental result in the night time 

zone. We confirmed that the face and the control region are 
quite well recognized. Since the image of the night less noise 
than the image of the afternoon, It was well aware of the face 
and the control region. 

 

 
Figure 3. The experimental results of night time 

 
IV. Conclusion 

 
In this paper, we propose a system that recognizes face and 

hand motion in real-time image to control the contents of 
digital signage that advertising media. Previous research used 
a plurality of IR sensors or camera but we allows for real-time 
recognition using the size of the recognition region and skin 
color. It does not require to memorize various hand gestures 
to communicate or perform functions. As a result, anyone is 
expected to be easier to use the content. We expect to be able 
to build a user friendly interface to more efficiently. 
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Abstract 
 

Virtual reality (VR) is a high-end human computer 
interface that strives to immerse the designers and users 
completely in a virtual interactive environment for a 
simulation of real world. In order to meet the 
requirements of market competition, VR technologies can 
not only reduce effectively the time and cost, but also 
optimize complex products in the design process. Virtual 
reality is a rapidly developing computer interface that 
strives to immerse the user completely within an 
experimental simulation, thereby enhancing the overall 
impact and providing a much more intuitive link between 
the computer and the human participants. Virtual reality 
has been applied successfully to hundreds of scenarios in 
diverse areas including prototyping, manufacturing, 
scientific visualization, engineering and education. This 
paper discusses the applications of virtual reality and 
specifically focuses its features in Construction Industry. 

Keywords- Virtual Reality, Oculus Rift Dk2,Construction  
 

  
I. Introduction 

     
With the fast development of computer technology, Virtual 
reality (VR) is a rapidly developing computer interface that 
allows the users and designers to step through the computer 
screen into a three-dimensional (3D) world. The users with 
stereo glasses can look at, move around and interact with these 
worlds as if they were in the real world. VR is also a new 
media for information and knowledge acquisition, and 
representing concepts of ideas in ways not previously possible. 
With the advance of computer technology, VR systems could 
contribute efficiently in various applications. Virtual 
manufacturing (VM) is one of the applications of applying VR 
technology in manufacturing applications. VM becomes an 
important characteristic of the advanced manufacturing 
technology in 21 century. Virtual reality is used in many 
military, scientific, and industrial applications, ranging from 
training astronauts to designing automobiles 

 
II. Design and Applications 

 
1. Military Simulator   
2. Medical Simulator.   
3. Construction Simulator.   

4. Media Simulator.   
5.  Educational Training Simulator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                        Fig 1. Blockwise Representation  
The process for creating the virtual world is as follows: 
(A) Modeling and Texturing the Building   
(B) Environment Creation,   
(C) Interactive Scripting, and  
(D) Hardware Integration  
 
In order to model and texture map the building, Blender and 
Sketch-up modeling software’s were chosen, but any 
modeling software will suffice. To create the environment, 
Unity3D was chosen. This piece of the project involves terrain 
creation and interactive object creation that will be used 
further into development. The Interactive Scripting element of 
the project is done in C# and JavaScript, to be integrated with 
Unity3D, linked to each object the scripting is to involve. The 
hardware incorporation includes utilizing the SDKs included 
with the Oculus Rift Developer Kit 2. 
 

III. Simulations and Results 
 

The tools that we used so far include Blender, Sketch-up, 
Unity and Oculus Dk2. 
 
(A) Modelling:  
The modeling process is one of the most time consuming 
pieces of the design process, so it is of utmost importance that 
the   process is started correctly, to reduce any rework in the 
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future.  That being said, it is also one of the most rewarding 
parts of the design process. In order to get a model of a 
building, one must first have floor plans of the building. The 
software package Blender and Sketch up were chosen for its 
ability to import PDF files as lines, which streamlines the 
process if one were to have digital copies of the floor plans. 
Once imported onto the plane and scaled accordingly, one 
must create surfaces from the outlines of walls, beams, and 
columns for each floor of the building. After each surface has 
been created, it is a simple task to select all surfaces, and 
extrude a solid object from the surface a length vertically that 
represents the height of the walls on that floor. Rinsing and 
repeating for each floor applicable, one now has an accurate 
representation of the building. Adding stairs, floors, and 
ceilings is now a trivial matter, and doors will be looked at in 
the interactive object section of this paper. Following is one of 
the examples of model that we created in Sketch up, as shown 
in Fig 2. 
 
 

 
 
 
 
 
 
 
 
 

Fig 2. Model in Sketch up 
  

                                                                                                
(B) Environment Creation(Blending):  
The Environment Creation process is done primarily in 
Unity3D, a physics engine used primarily for video game 
creation, so in order to create a tour within Unity, one must go 
about it with a game-like routine. First there must be a terrain 
for our object to lie on, otherwise exiting the building would 
lead to an infinite fall to nothing. The next step to the process is 
to import the project from Sketch up to Unity, which is easily 
done by saving the project in Unity as a .fbx file, with textures 
included in the save file. Once saved, the file can be added to 
the assets in the Unity project, and can be added to the scene, 
making sure to activate the “Import Mesh Colliders” box on 
the assets menu, to assure the user will not be able to walk 
through the walls created. The texture files must also be 
present as assets in the same directory as the file, otherwise 
Unity will not be able to link the correct textures to the file on 
inclusion to the scene. Once the files have been added to the 
scene, a character must be made to be able to take the tour. 
Unity has a standard asset for first person characters and third 
person characters, so the best choice would be the first person 
standard asset. Once imported into the scene, a person would 
be able to use the WASD keys to move and the Space key to 
jump within the project. There are other small additions to the 
scene that could be considered just for the sake of world 
building, such as light probes for illumination, and skyboxes 
for a non-gray sky and atmospheric effect, but they require no 
further explanation, as they are rather straight-forward to 
implement. Following are the examples of Environments 
created using Blender, as shown in Fig 3 and  4. 

 

 
                             Fig 3. Model in Blender 
 

 Fig 4. Model in Blender 
 

(C) Scripting: 
Interactive Scripting is to be added in order to create more 
than a static representation of a building. This interaction 
includes work with doors and light fixtures, with plans to 
expand to elevators and whiteboards. In order to create 
interactivity in Unity with doors and lights, one must first 
create a mesh collider that is a bit larger than the object to 
be interacted with. Once the collider is created and added as 
a child element to the object needing interaction, there will 
be a script added in either C# or Java that checks to see 
whether the character object is within the mesh collider, and 
if a designated keystroke has been pressed. Once both of 
these criteria have been met, the object goes through a 
rotation about an axis (in the door case, a 90 degree rotation 
about its perceived hinge, and in the light switch case, a 45 
degree rotation as well as a light probe being 
Disabled/enabled). Future directive involving elevators 
would move the elevator object and character up a story 
based on similar parameters and with smooth movement as 
seen with the door scripting. Here are the examples of Final 
development in Unity:  

 
                             Fig 5. Environment in Unity 3d 
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                        Fig 6. Unity 3d Application Running 
 
(D) Hardware Integration 
Hardware integration part was one of the main and 
challenging part of this project. As all other things like 
modelling, scripting and blending demands only the good 
awareness of that specific software and consistent 
commitment for creating specific environments. But when 
comes to its integration with real time hardware, here comes 
your skills of software fiddling, debugging, troubleshooting 
and updated knowledge. That’s why it is opt to be the 
challenging part of the project. At first we faced certain 
issues like low power, off HMD and optimum Graphic card 
selection, related to our device Dk2 but gradually with the 
burning of midnight oil we came over all these problems. 
We used several online active forums like Developers 
forum of official Oculus Rift. We posted our queries and 
got professional assistance through that. The most 
challenging part that I must highlight here was the know 
how of exact SDK plus selection of optimum graphic card. 
One should sort out these domains at first before starting the 
VR development. There are specified requirements that 
comes with the device, for its stable execution. One Must 
fulfill all those specs and then start VR development with 
the latest possible SDK installed with you. So that this way 
you address all the issues like lesser frame rates, bad 
graphics, less immersion etc. 

 
                               Fig 7. Oculus Rift View 

IV. Conclusions: 
New advances in computerized modelling, visualization, 
Simulation and product data management are making Virtual 
Reality (VR) a viable alternative to traditional product 
Realization and manufacturing. VR can be a powerful tool for 
Testing and evaluating new products and ideas. Its 
applications in manufacturing, Military, Medical and 
Construction enable companies to reduce design and 
production costs, ensure product quality and slash the time 

needed to go from product concept to production. VR 
technology has been applied to solve clients’ real-world 
problems, and has increased profitability, reduced time to 
market, and increased worker safety. Design and processes can 
be defined, modelled and verified before they can be actually 
implemented. VR offers the engineer’s new ways to not only 
visualize their problems, but also to interact with environment 
to solve the problems effectively and efficiently. It is important 
to realize that VR is not merely for visualization purposes, 
instead, offers improved methods of interaction and 
visualization, where it can be applied in real engineering 
problems. 
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Abstract— Secret sharing is one of the branches of threshold 

cryptography. Secret sharing is intended to secure a secret key 

s among a group G with n participants. Thus, the secret key s 

can be reconstructed by collecting shares of t or more 

participants. Recently, the secret sharing concept has been 

applied in securing DNSsec root key. However, the idea of 

DNSsec root key security is based on Shamir’s (t, n)-secret 

sharing scheme and has implemented a smart card as a media 

to store the share information. To improve the system, we have 

considered Yang et al.’s scheme, one of the earlier practical 

secret sharing, to apply in DNSsec. By combining these two 

systems, we propose a biometrics-based practical secret 

sharing for DNSsec to resolve the problem with the storage 

media used. Also, we improve the drawbacks of Yang et al.’s 

scheme by producing a more efficient and asynchronous 

reconstruction phase compared to other secret sharing. 

Furthermore, it is applicable to the DNSsec system.  

Keywords—Practical, Secret Sharing, DNSsec, key protection 

I. INTRODUCTION 

Shamir [1] and Blakley [2] were the first scientists who 

introduced the scheme of secret sharing in 1979. Both the 

researchers proposed diverse mathematical approaches. 

Shamir's secret sharing scheme uses the polynomial 

interpolation and Lagrange interpolation. On the other hand, 

Blakley's secret sharing scheme takes the hypergeometric 

approach. Followed by Mignotte [3] and Asmuth-Bloom [4] in 

1983, both of which use the Chinese Remainder Theorem 

(CRT). In 2009, Chao and Lin [5] proposed a secret image 

sharing scheme using Boolean operation, such as XOR 

operation. During the 35 years since secret sharing was first 

proposed, many mechanisms based on secret sharing schemes 

have been developed.  

Most of the secret sharing concepts can distribute only one 

particular secret message. However, it is infeasible and 

inefficient to distribute more than one share for each 

additional message. Also, the share size will be larger than the 

actual message [6]. Thus, to solve the first problem, a multi-

secret sharing scheme, which permits the dealer 𝐷 to distribute 

more than one secret message in one distribution phase, was 

proposed [7-8]. Furthermore, it is possible for the participants 

to have given fake shares during the reconstruction which 

leads to the second problem. The verification procedure is 

needed to verify each participant's share before the 

reconstruction phase. Verifiable Secret Sharing (VSS) concept 

was introduced by Chor et. Al. [9] in 1985. Their scheme 

provides the additional verification stage before or during the 

reconstruction phase. Most of the secret sharing schemes have 

to be generated several times once the secret has been 

reconstructed. Thus, Jackson et al. [10] introduced the concept 

of multi-use also known as practical secret sharing, where 

participants can maintain their shares without updating even 

after the secret has been reconstructed. Also, this method 

requires its participants to create their shares. This method 

solved the third and fourth problems. More practical secret 

sharing schemes have been proposed since then [11-13]. 

Most of the secret sharing scheme are aimed at applying to 

the practical world. Until recent times, many types of research 

regarding the possibilities of application of secret sharing are 

data protection [24], server data protection against upcoming 

disaster [25], and so on.  

A widely known secret sharing implementation in the real-

world application is key protection among participants in the 

Domain Name System Security (DNSsec). DNSsec is aimed 

to replace the security problem in the previous Domain Name 

System (DNS). DNS is the system that maps the Internet 

domains to IP addresses. However, a third party can 

impersonate the DNS server and get information from a user 

computer such that it may confuse the node with another 

domain address [14-15]. DNSsec protects against attacks by 

digitally signing data to ensure that it is valid. The system 

does not encrypt the data. However, it gives the validity of the 

address, so it makes sure that the end user is connecting to the 

right address. The main root key in the DNSsec acts as the 

main key for rebooting the web under DNS server and 

initialize when there is a breakdown or threat to the internet. 

Among seven selected participants in the whole world, five 

participants can conduct the reboot ceremony in the assigned 

place somewhere in America. As told in [16-17], no one 

knows the exact secret sharing algorithm which being is used, 

except for the fact that it is based on Shamir’s secret sharing 

scheme. However, it has been publicly known that they use a 

smart card for storing shares [18-19]. 
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This paper is organized as follows. Section II reviews the 

related work that has been done. Section III describes the 

proposed scheme of this paper. Section IV explains the 

security analysis made related between the proposed scheme 

and the related work. Finally, Section V concluded this paper. 

II. RELATED WORKS 

A. DNSsec 

Domain Name Security (DNSsec) is a technology to 

protect the user against man-in-the-middle attacks by digitally 

'signing' data to guarantee that it is valid. The whole process 

does not encrypt the data but authenticates the address of the 

user and the destination node [20-21]. The primary goal is to 

provide authentication and integrity for the data held in the 

DNS database. Here, confidentiality is the first priority, since 

the data are public data. However, this technology does not 

stop the attacker from making threats to the internet. Once the 

web becomes endangered, the role of the key holders is to get 

together and reboot the internet. These particular keys are 

generated in the key-signing ceremony.  

The key signing ceremony involves ICANN staff, Trusted 

Community Representation (TCR) and representatives of the 

Root Zone Maintainer (Verisign). The TCR comprises of the 

seven volunteers from different countries and act as the key 

holders of the Root Zone Key. Thus, at least five of the key 

holders among the seven participants have to travel to the 

assigned location to present their share, thus allowing the 

internet to undergo DNS reboot and initialization, in case a 

cyber threat occurs. The illustration of the DNSsec root key 

system can be observed in Figure 1.  

B. Shamir’s (t,n)-threshold secret sharing 

Given a set of secret messages 𝒮 = {𝑠𝑖  |𝑠𝑖 ∈ ℤ𝑝, 𝑖 ≤ 𝑡 − 1}, 

the dealer D generates a polynomial 𝑓(𝑥) with the threshold 

value 𝑡 − 1 by using the Equation (1). Dealer calculates the 

share 𝑦 and distributes the shares to a group of participants 𝒫. 

𝑓(𝑥) = 𝑠 + 𝑎1𝑥 + 𝑎2𝑥2 … + 𝑎𝑡−1𝑥𝑡−1 (𝑚𝑜𝑑 𝑝) (1) 

Where 𝑝 is a prime number, and 𝑥 is each participant's 𝐼𝐷. 

The dealer assigns the polynomial 𝑓(𝑥)  into participant's 

share 𝑦𝑗 , where 𝑗 =  {1, . . . , 𝑛}, and distributes the shares to 

participants. When the participants wish to reconstruct the 

secret message, the dealer collects 𝑡 or more shares from the 

participants and conducts the reconstruction by using the 

Lagrange’s interpolation in the Equation (2).  

 

𝑓(𝑥) = ∑ 𝑦𝑗

𝑡

𝑗=1

∏
𝑥 − 𝑥𝑘

𝑥𝑗 − 𝑥𝑘

𝑡

𝑘=1
𝑘≠𝑗

 (𝑚𝑜𝑑 𝑝) (2) 

𝑓(0) = 𝑠 (3) 

This scheme assures the privacy and correctness features. 
The privacy parameter of this scheme lies in the proof of 
Lagrange’s interpolation which guarantees that no less than 𝑡 
shares can yield the original secret message. Also, the privacy 
assures that any combination of 𝑌𝑇 = {𝑦𝑖𝑗

|𝑦𝑖 ∈ 𝑌, 𝑗 ≥ 𝑡} 

produces the same secret polynomial. The foundation of this 
research can be verified in [1]. 

 
Figure 1 DNSsec Root Key System 
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C. Yang et al.’s Practical Secret Sharing 

For the first time, Yang et al.  proposed the practical secret 
sharing based on the one-way function [22]. This scheme 
consists of three phases: initialization phase, distribution phase 
and reconstruction phase.  

1) Initialization 

Given 𝑛 participants 𝑃1 , 𝑃2, … , 𝑃𝑛 and a set with 𝑘 elements 

of secret message 𝐴. Each of the participants chose n secret 

shadow 𝑠1, 𝑠2, … , 𝑠𝑛 and sends it to the dealer 𝐷. The dealer 𝐷 

chooses random value 𝑟 and computes and computes 𝑓(𝑟, 𝑠𝑖) 

for each 1 ≤ 𝑖 ≤ 𝑛  where 𝑓  denotes a two-variable one-way 

function.  

2) Distribution phase 

Suppose the number of secrets is  𝑘 ≤ 𝑡 , the dealer 𝐷 

performs the following steps. 

Step 1:  Chooses a prime number 𝑝  and builds (𝑡 − 1)th 

degree polynomial 𝑔(𝑥) as follows. 

𝑔(𝑥) = 𝑎1 + ⋯ + 𝑎𝑘𝑥𝑘 + 𝑏1𝑥𝑘+1 + ⋯
+ 𝑏𝑡−𝑘𝑥𝑡−1 

(4) 

Step 2:  Calculates 𝑦𝑖 = 𝑔(𝑓(𝑟, 𝑠𝑖)) mod 𝑝 for 𝑖 = 1,2, … , 𝑛. 

Step 3:  Sends the variables (𝑟, 𝑦1 , 𝑦2, … , 𝑦𝑛) publicly. 

3) Reconstruction phase 

The dealer 𝐷  collects the shares 𝑓(𝑟, 𝑠𝑗)  for 𝑗 = 1, . . , 𝑚 

from a pool of participants, where  𝑡 ≤ 𝑚 ≤ 𝑛 . Then 

reconstruct the polynomial 𝑔(𝑥)  uniquely by using the 

following equation. 

𝑔(𝑥) = ∑ 𝑦𝑖

𝑡

𝑖=1

∏
𝑥 − 𝑓(𝑟, 𝑠𝑗)

𝑓(𝑟, 𝑠𝑖) − 𝑓(𝑟, 𝑠𝑗)

𝑡

𝑗=1
𝑗≠𝑖

 (𝑚𝑜𝑑 𝑝) 

= 𝑎1 + 𝑎2𝑥 + ⋯ + 𝑎𝑘𝑥𝑘 + 𝑏1𝑥𝑘+1 + ⋯ + 𝑏𝑡−𝑘𝑥𝑡−1     

(5) 

III. PROPOSED SCHEME 

The proposed scheme consists of the following three 

phases: (1) Key extraction phase, (2) distribution phase and (3) 

reconstruction phase. The distribution phase also divided into 

two sections: initialization section and share distribution 

section. The overview of the proposed scheme model 

described in Figure 2.  

A. Key Extraction Phase 

The key extraction phase is conducted by the dealer 𝐷. The 

key is extracted from the biometric element of each participant 

and is always conducted in both phases, distribution phase and 

reconstruction phase. The biometric itself can be widely used, 

such as face prints, fingerprints, iris, etc. Later, the extracted 

key acts as participant’s secret shadow.  

In this key extraction phase, we applied the concept of 

Local Binary Patters (LBP) Operator [23] as shown in Figure 

3. The process is conducted by each participant in the 

following steps. 

Step 1:  Each participant 𝑝𝑖  collects their biometric prints by 

the scanner. 

 
Figure 2 Proposed Scheme Model 
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Step 2:  Convert the biometric print image into grayscale. 

Step 3:  For each pixel, choose 9 × 9  neighbour pixels to 

perform a Local Binary Patterns (LBP) as shown in 

the figure 3. One step produces 8-bit as output. 

Step 4:  Iterate the procedure and concatenate until it reaches 

the initial 56-bit. 

Step 5:  Iterate the rest of the pixels and XOR with the initial 

bits. 

Step 6:  Output the bits as participant’s key 𝑝𝑘𝑖 . 

 

B. Distribution Phase 

After the dealer 𝐷 extracts the key from the participant’s 

biometric element, the distribution phase continues to be 

conducted. The distribution phase consists of three sections: 

Initialization, share distribution and reconstruction phases.   

1) Initialization 

Given a set with 𝑘 elements of secret message 𝐴 and the 

secret shadow. Each participant has their own extracted key 

𝑝𝑘𝑖 and sends it to the dealer through a secure channel. The 

dealer 𝐷 chooses a random value 𝑟 and publishes it publicly. 

Each participant gives the ID and concatenates 𝑝𝑘𝑖 = 𝑝𝑘𝑖||𝐼𝐷 

which produces a 64-bits key. Then, 𝑝𝑘𝑖  computes 𝑓(𝑟, 𝑝𝑘) 

for each I which 𝑓 denotes a two-variable one-way function. 

2) Share Distribution 

Suppose there are up to 𝑡 secrets available to be included 

in the share generation, the following steps show the share 

generation phase. Here, note that all the variables lie in the 

range of participant’s extracted key 𝐷(𝑝𝑘). 

 

Step 1:  Build (𝑡 − 1)th degree polynomial 𝑔(𝑥) as follows. 

𝑔(𝑥) = 𝑎1 + 𝑎2𝑥 + ⋯ + 𝑎𝑘𝑥𝑘 + 𝑏1𝑥𝑘+1

+ ⋯ + 𝑏𝑡−𝑘𝑥𝑡−1 
(6) 

Step 2:  Calculate 𝑦𝑖 = 𝑔(𝑓(𝑟, 𝑝𝑘𝑖)) mod 𝑝 for 𝑖 = 1,2, … , 𝑛. 

Step 3:  Send the variables (𝑟, 𝑦1, 𝑦2, … , 𝑦𝑛) publicly. 

C. Verification and Reconstruction Phase 

Suppose that 𝑚 participants, where 𝑡 ≤ 𝑚 ≤ 𝑛, gather and 

wish to reconstruct the secret messages. After the dealer 𝐷 

extracts the key 𝑝𝑘 from each participant, the dealer calculates 

the share  𝑓(𝑟, 𝑝𝑘𝑚). The dealer 𝐷  compares the variable as 

follows. 

𝑦𝑖  ≟ 𝑓(𝑟, 𝑝𝑘𝑚) 

To reconstruct the polynomial 𝑔(𝑥), the share has to be 

compute together by using the Newton polynomial show as 

follows. Note that 𝑢𝑚 = 𝑓(𝑟, 𝑝𝑘𝑚). 

𝑔(𝑥) = 𝑔[𝑢0] + 𝑔[𝑢0, 𝑢1](𝑥 − 𝑢0) +
 𝑔[𝑢0, 𝑢1, 𝑢2](𝑥 − 𝑢0)  (𝑥 − 𝑢1) + ⋯ +

𝑔[𝑢0. 𝑢1, … , 𝑢𝑛](𝑥 − 𝑢0)(𝑥 − 𝑢1) … (𝑥 − 𝑢𝑚−1)    
(7) 

where, coefficient 𝑔[] is defined by the following equation. 

         𝑔[𝑢𝑗, 𝑢𝑗+1, … , 𝑢𝑘−1, 𝑢𝑘] =
𝑔[𝑢𝑗+1,…,𝑢𝑘]−𝑔[𝑢𝑗,…,𝑢𝑘−1]

𝑢𝑘−𝑢𝑗
      (8) 

IV. SECURITY ANALYSIS 

The proposed scheme presents a new approach in the 

reconstruction phase to counterpart the condition in the 

DNSsec environment based on the two variable one-way 

function and Newton interpolation. Both the variables are 

added for the purpose of improving the security and the time 

complexity of the secret sharing. The one-way function gives 

more hardness to guess for the third party. Also, the Newton 

interpolation enables the reconstruction to be conducted with 

less time complexity. This section is divided into two 

subsections: security and performance analysis and the time 

complexity analysis. 

A. Security and Performance Analysis 

Based on the (𝑡, 𝑛) −threshold secret sharing scheme, the 

proposed scheme has the security parameters as follow. 

1.  Correctness: The reconstruction algorithm has a security 

parameter correctness if and only if it computes a single 

interpolating polynomial with the mixture of any 

participant’s 𝑝𝑖𝑗
∈ 𝑃 shares for at most 𝑡 participants. 

2.  Privacy: To demonstrate that no valuable information 

about the set of shared secrets is exposed to an adversary 

𝐸 corrupting at most 𝑡 − 1 participant.  

Security parameter performance evaluated by the 

comparison is shown in Table 1. Assume that there are 𝑚 

participants who already present and construct the secret 

together, there are 𝑚 + 𝑙  participants, where 𝑙 = {1, … , (𝑛 −
𝑚)} which want to present their share. In the previous Shamir 

and Yang scheme, they have calculated the procedure from the 

beginning with the whole of 𝑚 + 𝑙  participants. Meanwhile, 

 
 

Figure 3 LBP Operator 
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our scheme can do the additional reconstruction with only 𝑙 
participants with the existing polynomial.  

 

B. Time Complexity 

The comparison of time complexity analysis is shown in 

Table 2. Here, we select the original Shamir secret sharing, 

Yang et al. scheme and our scheme. Considering that both 

Shamir and Yang et al.’s schemes were using the Lagrange 

interpolation in the reconstruction phase, the worst time 

complexity is 𝑂(𝑛2) for one-time reconstruction phase. Here, 

we added the asynchronous reconstruction is which the 

scheme can reconstruct the secret even though the polynomial 

has been formed by adding the share into the reconstructed 

polynomial. The Lagrange interpolation has to compute the 

whole procedure when the new share has been inserted after 

the reconstruction phase is conducted. Here, the time 

complexity for both reconstruction phases is the same. 

However, the Newton interpolation can provide faster time 

complexity in the context of asynchronous reconstruction 

by 𝑂(1). [26] 

 

Table 1 Security Parameter Comparison 

Security Parameter 
Shamir’

s SS 

Yang et 

al.’s SS 
Ours 

Asynchronous 

Reconstruction 
No No Yes 

Use of ID Yes No Yes 

Share Verification No No Yes 

Reuse of share (practical) No Yes Yes 

Reconstruct several secret No Yes Yes 

 

Table 2 Time Complexity Comparison 

Security 

parameter 

Shamir’s 

SS 

Yang et 

al.’s SS 
Ours 

Time 

Complexity 
O(𝑛2) O(𝑛2) O (

𝑛2

2
) 

Asynchronous 

Reconstruction 
O(𝑛2) O(𝑛2) 𝑂(1) 

 

V. CONCLUSION 

The application of biometric key in practical secret sharing 

for DNSsec is proposed. The purpose of this research is to 

point out the key-handling drawbacks in DNSsec and provide 

a solution together with the security improvement of practical 

secret sharing. The research is motivated by the security 

awareness regarding the protection of the keys since the 

impact of the reconstruction leads to the rebooting of the 

whole internet under DNS. Moreover, some adversaries may 

take an advantage to breakdown the internet as one of a terror 

attack. After considering the security aspect of the DNSsec 

system, the Yang et al.’s practical secret sharing scheme is 

suitable for DNSsec implemented protection. Thus, we did 

explore the whole scheme and improve the scheme with 

several considerations for applying in DNSsec system. 

Our proposed system gave three major improvements 

biometric based, practical and less time complexity. Biometric 

keys are more favourable to be implemented in a system since 

it does not require a storing system for each participant. Also, 

a biometric key, such as fingerprints, face prints, iris, are 

considered secure since it is unique for each person. In the real 

world system, conventional secret sharing requires a new 

share generation process after any reconstructions. Thus, 

practical secret sharing gives an advantage which the 

participants do not need to renew the share. Time complexity 

is also a consideration when it comes to a big system. The Our 

scheme takes O (
𝑛2

2
) , while the previous gives O(𝑛2) . Our 

scheme proved that these three aspects are applicable in 

DNSsec. Apart from these three issues, we also provide 

several improvements such as asynchronous reconstruction 

with 𝑂(1)  time complexity and double verification through 

consistency process. 
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Abstract— The purpose of data hiding is hiding 
existence of the secret data. It should not be detected by 
adversary or others. Data hiding techniques are applied 
to widespread area in general digital format such as 
image, text, audio, video, etc. Jung and Yoo first 
proposed data hiding through image interpolation using 
neighbor mean interpolation. Then Lee and Huang 
presented higher capacity image hiding by interpolating 
with neighboring pixels. In 2016, Jana proposed high 
payload reversible data hiding scheme using weighted 
matrix. His scheme can reversible using weighted 
matrix. Also his scheme has high-level security by 
updating weighted matrix each block operation with 
secret key k. But his scheme has low hiding capacity. To 
improve this problem, we proposed the improved 
reversible data hiding scheme using weighted matrix 
with overlapping. Our scheme has more embedding 
capacity keeping similar PSNR.  

 

Keywords—Reversible, Data Hiding, Interpolation, 
Weighted matrix 

 

I. Introduction 
 
In nowadays, we can encounter so many kinds of digital 

media due to development of IT technology. With the 
development, security problems about digital media such 
as duplication, interception, modification and forgery are 
also emerged. To prevent the security problems, many 
cryptosystems [1] are already proposed and are used for 
keeping secret data secure by encryption. However, an 
adversary can easily detect the presence of some 
meaningful data in encrypted data. Data hiding is proposed 
to solve this detect problem.  

The purpose of data hiding is hiding existence of the 
secret data. It should not be detected by adversary or others. 
Data hiding techniques are applied to widespread area in 
general digital format such as image, text, audio, video, etc. 
In the case of image, there are two kinds of image. The 
image which used to embed secret data is called cover 
image and after embedding secret data into cover image, it 
is called stego image. When sender want send to receiver, 
sender embeds secret data into cover image first, and then 
sender sends to receiver the stego image. During the 
sending in insecure channel, anyone can catch that the 
stego image has secret data. They can only see normal 

image like common images. After receiving the stego 
image, receiver extracts secret data in the stego image. By 
this way, the secret data can be send in high-level security. 
It can also uses some encryption methods like DES, AES, 
RSA, ECC into secret data before embedding to get more 
security. When receiver receives the stego image, if 
receiver can not only extract the secret data, but also 
recover the cover image, we can consider that the stego 
image is embedded by reversible data hiding method. 
Reversible data hiding is proposed to solve that receiver 
can not recover the cover image. Reversible data hiding is 
used in very wide field, especially it is used in sensitive 
field such as medical and military field. That fields use the 
reversible data hiding methods because of its property. 

In 2006, the first reversible data hiding scheme was 
proposed by Ni et al [2]. Their scheme adjusts the pixel 
values of the cover image. It used the peak point and the 
zero point pixel values in the cover image to embed secret 
data. But capacity of their scheme was limited by the most 
frequent pixel values in the cover image.  

After Ni et al.'s scheme, many kinds of reversible data 
hiding schemes were proposed [3-10]. Jung and Yoo [11] 
first proposed data hiding through image interpolation 
using neighbor mean interpolation with payload 2.28 bpp. 
Then Lee and Huang [12] presented higher capacity image 
hiding by interpolating with neighboring pixels. In 2016, 
Jana [13] proposed high payload reversible data hiding 
scheme using weighted matrix. His scheme can reversible 
using weighted matrix. Also his scheme has high-level 
security by updating weighted matrix each block operation 
with secret key k. But his scheme has low capacity. 

In this paper, an improved reversible data hiding 
scheme using weighted matrix with overlapping is 
proposed to solve the problems of Jana's scheme. An 
improved reversible data hiding scheme using weighted 
matrix with overlapping has more embedding capacity 
keeping similar peak signal-to-noise ratio(PSNR) than 
Jana's scheme. 

This paper is organized as follows. Section II, the 
background knowledge is introduced and Jana's scheme is 
reviewed. Section III, the embedding, extraction and 
recovery procedures of the proposed method are presented. 
Section IV,  explains experimental results about embedding 
capacity and PSNR between the proposed scheme and the 
Jana’s scheme. Finally, Section V concluded this paper. 
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II. Related Works 
 

A. Data Hiding 
 
Data hiding is generally categorized into steganography 

and watermarking. Steganography is the art of hiding and 
transmitting data through apparently innocuous carriers in 
an effort to conceal the existence of the data. The carrier 
can be anything used to transfer information, including, for 
example, wood or slate tables, hollow heels, images under 
stamps, tiny photographs, or word arrangements. Digital 
carriers include e-mail, audio, video messages, disk space, 
disk partitions, and images. 

Steganography and cryptography technics have been 
used throughout recorded history as means to add elements 
of secrecy to communication. However, cryptographic 
techniques scramble a message so that if it is intercepted, it 
cannot be understood.  

Digital watermarking involves information embedding 
techniques that convey some information about the carrier. 
Since watermarks are embedded in more significant areas 
of digital media, watermarking techniques may be applied 
without fear of image destruction due to lossy compression. 
In some cases, digital watermarks may be advertised or are 
visible. 

Visible watermarks are not steganography by the 
definition. The difference between steganography and 
watermarking is primarily one of intent. Traditional 
steganography conceals information; watermarks extend 
information and may be considered attributes of the cover 
image. Digital watermarks may include information such 
as copyright, ownership, or license. In steganography, the 
object being communicated is the cover and the 
watermarks provide additional information about the cover. 
Figure 1 shows the category in security system.  

 

B. Data Hiding using Weighted Matrix 
 
An  integer weighted matrix W will be shared by 

sender and receiver before data communication. The 
criterion of preferring W is that each element of matrix is 
arbitrarily allotted a value from the combination and each 
element appears at least once in W, where r denotes the 
number of secret bits those will be embedded into each 
block of cover image . Next, it will embed r data bits, say …  into image block  using the following Equation 
(1). … ⊗ 		 	2  (1) 

where ⊗  denotes entry-wise multiplication operator 
and 1,2, … ,  number of blocks. The function SUM .  
represents the modular summation of all the entries of 
matrix ⊗W . If d is equal to zero modulo 2  then  is 
intact; otherwise, modify  to ′  to satisfy the following 
Equation (2).  ′ ⊗ … 		 	2  (2) 

The receiver can derive … 		 	2   by 
computing SUM ⊗W 	mod	2 . There exists high-risk 
security vulnerability in special case, because an attacker 
will be able to estimate the form of weight matrix by using 
brute-force attack.  

 

C. The review of Jana’s scheme 
 

Fig. 1 Category in security system 
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In 2016, Biswapati Jana proposed high payload 
reversible data hiding scheme using weighted matrix. This 
scheme can reversible different from presented schemes 
because of position values. To achieve high capacity, it is 
computed twelve times sum of entry-wise multiplication on 
a single block.  To improve the security, it is updated 
weighted matrix twelve times for each block of cover image 
and is used secret key k using update weighted matrix. This 
scheme interpolates from original image that size of 

 to cover image that size of 2 1 21  like Figure 2. Jana’s scheme has high embedding 
capacity compare with other schemes keeping good PSNR.  

 

III. Proposed Scheme 
 
We proposed new scheme that has more embedding 

capacity than Jana’s scheme. We used overlapping at 
neighbor pixels. The proposed scheme used four more 
interpolated pixels in a block in the cover image. So our 
scheme can embed 64bits in each block. The proposed 
scheme consists of the following three phases: (1) 
Initialization phase, (2) Embedding phase and (3) 
Extraction phase. Before send the image, initialization 
phase is performed first. The sender performs embedding 
phase and the receiver performs extraction phase. 

  

A. Initialization Phase 
 
In cover image, if it’s both row value and column value 

of a block are odd than just follows equation (3).  , 2 1, 2 1  (3) 

If the row value is odd and the column value is even 
than follows equation (4). 

, , 1 , 1 /2 (4) 

If the row value is even and the column value is odd 
than follows equation (5).  , 1, 1, /2 (5) 

If both the row value and the column value are even 
than just follows equation (6).  , 1, 1 1, 11, 1 1, 1 /4 (6) 

After that, 3 3 weighted matrix is filled 0,1, … ,8 . 

 

B. Embedding Phase 
 
In embedding phase, the sender follows these steps. 

Step 1:  Select 3 3 block from the original image. 
Step 2:  Get Val value after compute sum of entry-wise 

multiplication 3 3  weighted matrix and 3 3 
original image block like equation (7). ⊗ 		 	2  (7) 

Step 3:  Calculate pos value by subtracting Val from 
secret bit value that converted as a decimal. 

 (8) 

Step 4:  If  is bigger than 8 or smaller than -8, then 
modify the value should be smaller than 8 and 
bigger than -8. 

 
Fig. 2 Interpolation from Original image to Cover image 
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Step 5:  Add or subtract pos value at interpolated location 
of cover image. 

Step 6:  Loop continue sixteen times in a block. After 
sixteen times,  updated like equation (9). In the 
equation,   is selected where , 9 1. 

1 		 	9 (9) 

Step 7:  When all the loop is ended, we can get the stero 
image. 

 

C. Extraction Phase 
 
In extraction phase, the receiver follows these steps 

inverse order because of overlapping blocks. 

Step 1:  Select 3 3 block from the original image. 
Step 2:  Calculate interpolation about Inpo value that be 

made by same equation (3) - (6).  
Step 3:  Calculate pos value by subtracting Current value 

from Inpo value. 	  (10)

Step 4:  Go to pos-th position and increase or decrease 1 
at the original image block position according to 
the pos value in negative or positive. 

Step 5:  Calculate sum of entry-wise multiplication of the 
original image block and the weighted matrix. 

Step 6:  Extract the secret bits by converting sum value to 
binary. 

Step 7:  Loop continue sixteen times in a block. After 
sixteen times,  updated.  

 
IV. Experimental results 

 
In this chapter, we analyzed the experimental results in 

respect of the proposed scheme and Jana’s scheme. 
The degree of distortion on an image is measured with 

PSNR (Peak Signal to Noise Ratio). PSNR is used as a 
method for detecting distortion of a cover image in image 
processing. Define the width and height as the w and h in 
the cover image, the PSNR is calculated by the following 
equation. 10 ∙  (11) 

MSE (Mean Square Error) is obtained by the equation 
(12). 

′
 (12) 

The comparison of the proposed scheme and Jana’s 
scheme is in the below. 

 

 
The maximum number of bits Jana’s scheme can embed 

is 774,192 bits and that of the proposed scheme is 
1,032,256 bits. Therefore, the embedding capacity of the 
proposed scheme is increased by about 33% compared to 
Jana’s scheme maintaining similar PSNR. 

Also the proposed scheme has high bpp than existed 
schemes. 

 
V. Conclusion 

 
In 2016, Biswapati Jana proposed high payload 

reversible data hiding scheme using weighted matrix. 
Jana’s scheme has high capacity than presented schemes. 
But Jana’s scheme used non-overlapping block operation. 
So Jana’s scheme has limited embedding capacity. To 
solve this problem, we proposed an improved reversible 
data hiding scheme using weighted matrix with 
overlapping. The purpose of the proposed scheme is getting 
more embedding capacity keeping similar PSNR. In 
experimental results, the proposed scheme can embed 
1,032,256 bits in the 256 256  stego image while the 
Jana’s scheme can embed 774,192 bits in  the 256 256 
stego image. Both schemes PSNR has 36.1dB. The 
embedding capacity is increased 33% than Jana’s scheme. 

 To embed more secret bits and to get more high PSNR, 
we will research about more efficient block operation. 

 
Acknowledgment 

 
This research was supported by Basic Science Research 

Program through the National Research Foundation of 
Korea (NRF) funded by the Ministry of Education (NRF-
2015R1D1 A1A01060801) and supported by the BK21 
Plus project (SW Human Resource Development Program 
for Supporting Smart Life) funded by the Ministry of 
Education, School of Computer Science and Engineering, 
Kyungpook National University, Korea 
(21A20131600005).  

scheme Payload(bpp) 
Ni et al.’s [2] 1.11 

Jung et al.’s [11] 0.96 
Lee et al.’s [12] 1.59 

Jana’s [13] 2.96 
Proposed 3.94 

 
 

Fig. 3 Comparison of embedded pixels with non-overlapping and overlapping 
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Abstract— Agriculture is a major source of 

income in our country. Animals like cow, buffalo, sheep, 

goat etc play an important role in life of rural. They are 

used as a source of income. Hence animal husbandry 

becomes a most important concern. One of the major 

applications of WBAN is for cattle health care for the 

purpose to provide a best quality of milk and meat to 

human. In this research we focus on a scheme using 

WBAN for cattle monitoring to improve energy efficiency 

and increase network life time. In the presented scenario 

the nodes are half time active and half time passive when 

the nodes are on the check the cattle if current result is 

normal it not forward the data to sink for further 

processing and when the cattle position is not normal it 

forward the collected data to sink and the sink than 

forward it to cattle medical server for cattle treatment.  

 

Keywords— WBAN, Energy Efficiency, traffic load,  

network lifetime  

I.  INTRODUCTION 

A Body Area Network (BAN) is a well-dress 

biomedical sensors stand, which measure the signal of human 

body such as ECG, EMG and temperature etc.  Its inventive 

uses are in the form of WBAN (Wireless Body Area Network) 

for checking psychological signal. WBAN is a wireless sensor 

network which operates on, in or around Human body in order 

to monitor human body consideration. The monitoring signals 

of the human body are collect by sink from sensors nodes and 

forward to medical server for health care monitoring [1].  In 

early days the main idea behind WBAN was the provision of 

remote monitoring of patients suffering from chronic diseases 

such as asthma, heart attack and diabetes. Nowadays WBAN 

may also be utilized in sports, military or security applications 

and also these networks are used with huge application such as 

to identify human body position, action monitoring and 

support for other health disaster [2]. The IEEE 802.15 define 

the BAN in such a way that it is a communication slandered 

optimize for sensors nodes and perform operation on, in or 

around human body or animal to provide  a variety of 

applications including medical, consumer electronic (personal 

entertainment and other). In simple words a BAN is a network 

of sensors nodes which are very nearly attached to human 

body and cooperates for human assistance [4]. 

A WBAN typically consist of central node (known as 

sink) and several sensor nodes. The sink also functions as a 

gateway to public network through WLAN or cellular 

network. A sink can also provide interface for the wearer to 

check the health indicator when needed [5].  WBAN consist of 

sensors nodes which wirelessly monitor the remote patient and 

thus the patient can take benefits from wireless technologies. 

WBAN is a talented technology from which it is expected to 

improve health care monitoring and medical treatment 

procedure of human body. WBAN operate in fields like 

fitness, entertainment, etc [6]. From last decade, sensors are 

used in the field of human society in two major areas, medical 

& non medical. These sensors behave interactively but in 

distributed manner. Due to invention of wireless technology, 

these sensors network also develop. As human are able to 

move everywhere along with its all natural sensors (eyes, 

nose, ears etc) in different environment condition similarly 

WSNS are also evolved to behave [7].   

  A WBAN consist low power, light weight sensors 

nodes which measure the functionality of human body and 

also measure its environment. The three level structural design 

of WBAN consist sensors nodes, sink and Medical Server 

(MS). The MS stores patient information received at the data 

base. The MS also contains medical documents of patients and 

contacted them when some emergencies occur [9]. 

II. RELATED WORK 

 In paper [1], the authors proposed a biometric based 

security system within a BAN for data authentication. In order 

to collect trustworthy and reliable patient health information, it 

is necessary to provide node authentication serving a BAN, 

which prevent an attacker from impersonation and false 

data/command injection.  In paper [2], the authors proposed 

multi hop and three cooperative routing schemes for reliability 

and energy efficiency. The protocol Critical data transmission 

in Emergency with Mobility support in WBAN (CEMob) 

operated on both single hop and multi hop communication 

modes and keep away from continuous data transmission for 

the purpose to save the energy of the sensors nodes. CEMob 

protocol is compared with both protocols i.e. Adaptive 

Threshold-based Thermal aware Energy efficient Multi hop 

Protocol (ATTEMPT) and Reliability Enhanced-Adaptive 

Threshold based thermal protocol (RE-ATTEMPT), the result 

show that CEMob is more energy efficient than ATTEMPT 

and RE-ATTEMPT. 
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In paper [3], the authors proposed that LEACH (Low 

Energy Adaptive Clustering Hierarchy) is more efficient 

energy saving protocol as compare to direct communication 

sensor network protocol, MTE (Minimum Transmitting 

Energy) protocol and conventional based static cluster 

protocol.  When the base station is far from the node then the 

greater power energy will require, communicating with base 

station. It is best when the base station is near to the nodes or 

the more power energy to transmit the data is large. LEACH 

(Low Energy Adaptive Clustering Hierarchy) a clustering 

based protocol that minimizes energy dissipation. In paper [4], 

the authors proposed energy efficient mechanism for WBAN 

which showed better efficiency than LEACH and Energy 

efficient based protocol. In this mechanism all nodes were 

scattered homogeneously over the wireless field, in which 

cluster based and stable routing mechanism was used. In this 

protocol heads were decided through ratio of energy and 

random head selection probability was decided through integer 

linear programming platform.  

In paper [5], the authors proposed WBAN routing 

algorithm for balance energy utilization in order to extend the 

overall lifetime of the network called Dynamic Routing 

Algorithm (DRA) and its advance version based on multi path 

choice mechanism. This routing algorithm suitably organizes 

the forward route in the network to balance energy 

consumption of each sensor with the consideration about the 

network topology structure. The algorithm is different from 

traditional routing algorithm for sensors network to archive 

the minimum hops, the algorithm is build according to 

Dijkstra algorithm to determine the route matching the 

restrictions of minimization of the maximum energy where the 

optimization is processed to archive the utmost life time of the 

overall network. 

In paper [6], the authors proposed Reliable and Energy 

Efficient incremental cooperative communication for WBAN 

use different route for data communication, which provide 

Energy Efficiency and less Packet Error Rate. The algorithm 

use three different stages for data communication and provide 

batter performance for EE and PER. Later the algorithm also 

used for network layer, enhanced incremental cooperative 

critical data transmission in emergencies for Static WBANs. 

 In paper [8], the authors proposed that WHSN 

(Wireless Hospital Sensor Network) consists of different 

sensors nodes and Smartphone powered by batteries. The 

author tried to extend the battery lifetime of each sensor node 

and smart phone. A mechanism MST (Minimum spanning 

tree) has been used for battery power utilization. WBAN 

facilitated the moment of patient in ICU and other regular 

wards, as the patient body is attached by various cables to 

monitoring device. 

 In paper [9], the authors compared three MAC 

protocols 802.15.6, 802.15.4 and TMAC. Here WBAN 

architecture was divided into three layers. 1. WBAN 2. 

Personal Server 3. Central Server (Medical Server) and also 

the Requirements were classified into three categories a. Event 

Driven b. Query Driven c. Continuous delivery model. WBAN 

should support data ranging from 1kbs to 10mbps. Data 

gathered from sensor node were sensitive to latency and end to 

end delay. The IEEE 802.15.6 algorithm is suitable for 

WBAN communication especially for latency, end to end 

delay in worst case and is better for real time application for 

WBAN network communication. 

In paper [10], the authors proposed QoS-aware 

Peering Routing Protocol for Reliable data (QPRR) the 

mobility of patient in hospital may require a change of 

dedicated display unit that display patient data. QPRR for 

reliable BAN communication is required that display critical 

patient data reliably in real time. QPRR is deployed in the 

BAN peering framework use both centralized and distributed 

approach. In centralized approach the information of BAN and 

display unit are stored in central computer, which help to 

improve data security and batter control of BAN 

communication.  In paper [11], the authors proposed an energy 

efficient routing algorithm for WBAN that was taken into 

consideration for two additional attributes (node critical and 

communication count) along with coverage distance and 

residual energy of sensors nodes. These four parameters will 

result in improvement of working lifetime of the network via 

less energy consumption in comparison to existing routing 

protocols. 

In paper [12], the authors illustrated WSN technology 

for the farmers. They proposed that a sensor network should 

be installed on farms to gather ecological. This will facilitate 

farmers not only in monitoring their cattle through web from 

outside the farm, but also help control of farm environmental 

in remote locations. In addition, facilities can be mechanically 

controlled based on breeding parameters and a SMS notice 

service to report of deviations shall provide users with ease. 

III. MOTIVATION 

Most of the researchers focus on energy efficiency of 

WBAN for patient monitoring. But they did not consider that 

for animal monitoring. 

 In this research, we want to focus on cattle because 

the quality of meat and milk which is achieved from cattle is 

very essential for human life. If we are getting infected meat 

and milk, then this can be a great harm to human health. Cattle 

normally suffer from diseases and their viral disease transfer 

from one cattle to other, often these cattle die in bulks and are 

source of loss for the farmers as well. If we are aware of some 

cattle who is suffering from viral disease, then that can be 

identified and diagnosed on proper stage. It may then be 

shifted to some other location. This may save us from a severe 

loss both in monetary terms as well as health issues for 

humans.  

 Inspired from [12], here, in this study we propose a 

scheme in terms of the features of WBAN for cattle 

monitoring which proves to be energy efficient than [12] as 

well as having better stability period. In this the node will not 

be alive full time; half time it will be active and half time it 

will be in passive mode. And these node will also compare the 

current data with previous result. If the case is same then it 

will not forward any message to medical server, due to this 

qualitative data will be forwarded. 
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 In WBAN, sensors nodes are operated with limited 

energy source and to recharge the batteries frequently is a big 

problem. To extend the life time of the network, it is required 

to use minimum power for data transmission to sink and 

minimum power required to forward the data from sink to 

base station. 

 

IV. PERFORMANCE METRICS 

 Key performance metrics are appraise for our scheme 

and they are defined as: 

A. Network life time:  

It is define as it is the total network operation time till the 

last node die. 

B. Energy saving: 

As the nodes are half time active and half time passive as a 

whole energy will be saved; as only meaningful data are 

forwards to sink therefore transmission energy will be 

saved of each node. 

C. Stability Period:  

      The time taken by the first node to die after initialization         

 of the network is called the stability period. 

   

V.  PROPOSED SCHEME 

 WBAN is an emerging technology in the field of 

environment monitoring where the issue for cattle health 

monitoring is one of the major applications. In this network 

many sensors are scattered around the animal body to monitor 

different parameters like temperature, ECG, pulse rate, heart 

beat etc. The important data from these parameters are 

aggregated by sink and forwarded to external medical 

caretaker shown in figure 1.  

 In our scheme, these sensors nodes are operated with 

limited energy source and to recharge the batteries frequently 

is big obstacle. To prolong the life time of the network, it is 

necessary to use minimum power for transmitting data from 

sensors to sink, therefore such protocol required which may be 

energy efficient, reduce traffic load and enhance network life 

time. 

 In this research we present a scheme which uses ten 

sensors nodes on the animal body and one sink. The sink 

collects the data from these sensors nodes and forward to base 

station.  

 The second main theme of this research is to 

implement a such protocol in which the sensors nodes are half 

time in active mode and half time in passive mode. When 

nodes are active they read the data and match the current data 

with stored  data which are in Normal Data Limt Table 

(NDLT). If animal health is normal, it will keep silent 

otherwise it will send the data to sink for further consideration 

to medical care taker of animal through base station. In this as 

a whole energy, transmission energy and traffic load will be 

reduced; and network life time will increase. flowchart is 

shown in figure 2.  

 

 

                            Figure 1: A WBAN environment for cattle 

 

Flow chart of the schemef is shown in figure 2. 

 

 
 

                   Figure 2: Flow-chart for BAN scheme 
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The following table 1 indicates the various parameters set for 

the purpose of simulation. 

 

Table 1: Simulation parameters 

Parameters Values 

Numbers of nodes 10 

Sink position At the center of Animal 

body  

Initial Energy Advance node 0.3J  

Normal node    0.1J 

Packet size 1000 bits 

Data generation rate 400 bits Eelec    50nj/bit 

Efs 10 pj/bit//m2 

Eamp 0.0013 PJ/bit/m4 

 

VI. ENERGY MODEL 

  

 According to radio energy model [3] that was 

proposed for WBASN and WSN, transmission energy of 

sensors node at distance d>d0 is given by 

 

Etx (k,d)=Eelcc*k + k*(eamp*dn)…………….  (1) 
 

and for d<d0 is  

 

Etx (k,d)=Eelec*k+k*(efs*dn) ………………. (2)    

 

where transmission energy for intermediate node is  

 

Etx (k,d)=((Eelcc+EDA)*k)+(eamp*k*dn)……..(3) 
 

Equation for reception energy of all sensors nodes is  

 

Erx (k)= Eelec*k……………………………. (4) 
 

 Here Erx and Etx are transmitting and receiving 

energies of each node, which transmits or receive k bits 

a distance d. 

 Eelex is energy which dissipate to run the 

circuitry of transmitter and receiver. n is the path loss 

exponent and d0 is the reference distance.  Eemp and efs 

are characteristics of transmitter amplifier, where EDA is 

the energy cosnumed in data aggregation by forwarder 

nodes. Figure 3 shows the 1st order radio model used.  

 
       Figure 3: First Order Energy Model 

 

VI. RESULTS AND DISCUSSIONS 

 

 

A. Stability Period 

 

        The time duration from the establishment of network 

till the first node died is called Stability period. Once the first 

node is dead the remaining period is referred as unstable 

period. From figure it is clear that stability period of our 

proposed scheme BAN with cattle monitoring is better than 

Smart cattle monitoring with WSN. 

Due to the fact of non-continuous data transmission 

in our scheme, we have increased stability period as compared 

to that of Smart scheme for WSN. Data is forward to sink 

node only if any change occurs between the current value and 

previously recorded value.  

It can be noted from above plot that after completing 

1500 rounds, node 1 of our scheme dies after 520 rounds 

while in case of Smart scheme, node 1 dies after round 480. 

As more computation is done in case of Smart scheme, which 

results in higher amount of energy consumption. Therefore 

nodes in Smart scheme die quickly as compared to our 

scheme. 

 

  

 

 

        Figure 4: Stability period vs Rounds 
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B. Residual Energy 
   

  In order to have a fair comparison of energy 
consumption of both protocols, initial total energy was kept 5.5 
joules for both of them. The simulation result justifies the 
performance of our proposed scheme. From above plot it is 
observed that our scheme has greater network lifetime as 
compared to that of Smart scheme and the reason behind is 
non-continuous data transmission. Smart scheme using WSN 
features performance is worse than our BAN scheme for cattle 
monitoring because improper load balancing and static network 
topology is used. 

              From the figure, the percentage efficiency is calculated 
and it clearly shows that BAN scheme performance is much 
better than WSN scheme in terms of Residual Energy i.e. it is 
18% more efficient than Smart scheme. 

 

 
Figure 5: Residual Energy vs. Rounds 

 

 

VII. CONCLUSION 

 

 This paper propose a protocol for cattle body area 

network. The purpose of this research is to save the energy of 

nodes and enhance the network life-time. The proposed 

scheme is compared with Smart scheme using WSN for the 

same scenario of cattle monitoring. The performance show 

that the proposed scheme is better than Smart scheme in term 

of energy efficiency and network life time.   
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Abstract 
 

This paper presents a framework of a new word 

alignment process that can be used in an SMT 

development. The method was designed to include the 

quality of using dictionary as prior knowledge and the 

ability of co-occurrence to fill unknown words. The 

alignment method is split into two separated steps: firstly, 

the dictionary-based step to guarantee the accurate word-

aligning and secondly, co-occurrence-based step to handle 

the unknown word. In the dictionary-based step, similarity 

score is exploited to effectively handle partial unknown 

words. By testing the proposed framework against the 

renowned GIZA, we applied an alignment model from both 

systems to MOSES for proving its usefulness in a practical 

machine translation usage and exploited a BLEU score as 

a measurement. The case study in this work focused on 

Thai to English translation. The testing results showed that 

the best setting of the proposed method can overrun the 

result of GIZA IBM model-4 by 2.09 BLEU points. 

 
Keywords: Word Alignment, Machine Translation, Bilingual 

Dictionary, Prior Knowledge, Hybrid Approach 

  

I. Introduction 
     

A word alignment is a basic tool to identify the same concept 

of a word from two texts. It is used widely in several NLP 

applications, such as machine translation, question-answering, 

information extraction and summarization. For an application 

such as statistical machine translation (SMT), an alignment is 

the core process to signify the translation capability and the key 

to correctness of translation result. The renowned approach of 

word alignment in SMT,  

GIZA - a statistical machine translation toolkit [1], exploits 

a co-occurrence based technique by using found evidence in a 

parallel corpus. This approach currently has been favoured by 

the simplicity, coverage of words based on given corpus, and 

acceptable accuracy for decades. Many MT applications and 

researches mainly applied this approach of word alignment and 

they can publicly be used in practice, for example Google 

translation [2] [3] and Kantan machine translation [4]. 

However, the incorrect translation results of SMT from 

several systems have been reported from [5] [6] [7] and the 

wrong aligned word pairs in training process caused most of 

them. Since the co-occurrence focuses mainly be the frequency 

of co-existing word from parallel sentences in the given 

corpora, there are some miss-leading situations to align 

inappropriate words, which are not a translation to each other 

but frequently occurred to each other. This issue becomes 

worse for the explicitly disputative pattern of language pairs 

such as English-Thai translation, which belongs to a different 

language family [8]. For example, there is no article, no 

inflection to express plurality and tense, and no word-order 

conversion to express questioning pattern in Thai while 

English sentences are rich with these words and patterns are 

rich in. Moreover, the polysemous words and words shorten in 

forms which are often used in Thai natural language often lead 

to wrong co-relate statistic. Thus, the translation result of such 

language pairs from SMT is always low in accuracy as reported 

in several previous researches [9] [10] [11] [12].  

 To evidence the aforementioned reports, GIZA was tested 

with 130,000 pairs of sentence corpus and aligned result of 

random sentence is exemplified in Fig. 1 to demonstrate the 

inaccurately aligned word by co-occurrence. From the Fig. 1, 

several assigned words are obviously incorrect. 

 For instance, Thai word “ได ้(literal: capable to)” is often co-

existed with English word “in” since the Thai word is a word 
frequently used in many situations referring to 1) be capable to, 

2) action of receiving, 3) indicate past tense and 4) use as the 

positive answer while the word “in” also has many usages in 
English language such as a part of the proverb. This causes the 

ambiguity among the co-existing words in parallel corpus and 

leads to incorrect alignment.  

To improve the alignment of words, some works such as [13] 

[14] [15] apply the prior knowledge, such as dictionary data 

and WordNet, as a given rule set to narrow the possibility of 

alignable words. They may improve the quality of aligned 

words, but it traded off to the less quantity of words that can be 

aligned since it is impossible to include all used lexicons, such 

as named-entity, slang word, jargons, and emerging words, etc., 

in the language pair into a dictionary. Therefore, the coverage 

of this approach cannot practically be used in general domain 

and with a natural language input since the unknown words are 

the major issue to the system, and increasing the dictionary 

entry cannot be done without the burden and time-spent to 
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linguists and dictionary administrator.  

 In this work, our research question is to find the method to 

obtain the quality of word alignment using bi-lingual 

dictionary as prior knowledge to word alignment process for 

machine translation application while the process remains the 

quantitative benefit from co-occurrence approach. Thus, we 

propose the two-step alignment framework that obtains the 

quality of dictionary based and the quantity from co-

occurrence based approach.  

 The rest of the paper is organised as follows. Section 2 

explains the design of the two-step alignment framework for 

MT including the example of each process. Section 3 gives the 

experiment setting and result. Section 4 discusses over the 

result and details of the framework in practical. Section 5 gives 

a conclusion of the paper and lists the related future work to 

improve the framework. 

 

II. Related work  
 

Since this work focuses on improving a word alignment for 

SMT by using a bilingual dictionary as prior knowledge, we 

review the existing researches related to the enhancing word 

alignment with a parallel dictionary. The main idea of a 

statistical word alignment is to find the parallel semantic of 

source and target word(s) in the bilingual corpus and annotate 

them together as a pair of translated word(s). The common 

method of a word alignment given in widely used tool, GIZA, 

is to find the alignment based on co-occurrence, but 

occasionally the alignment results are incorrect. A dictionary 

hence is used to give the process as a constraint for a more 

accurate result. The approaches using a bilingual dictionary in 

SMT are exemplified below.  

Zhu & Chang [14] proposed a method to apply a bilingual 

dictionary as a part of training bilingual corpus. By adding a 

translated pair of words into a training set, they pointed out that 

the method would raise the probability score of the pair and 

result in better alignment. The idea is to adjust the existing 

weight of co-occurrence words to identify what should be 

defined as word pair and also make the words to be known 

within a training process. This method achieved an 

improvement of alignment result and was reported to 

outperform the baseline. In a summary, the proposed technique 

is easy to apply and has an obvious result, but it has a reverse 

effect on aligning low frequent words since it will reduce the 

weight of those rarely used words when they are needed. 

Moreover, the threshold of a number of adding the word pairs 

is difficult to be determined since a word in one language can 

have various translations and numbers of those pairs that 

should be added is hard to adjust properly and automatically, 

In addition, though this method can be flexible to cover of 

adding the words with their inflected form such as a plural form, 

this circumstance will also effect on adding more variety to the 

weight of possible aligned word and cause more confusion to 

weight of word pairs.  

Y. Liu, Q. Liu, and S. Lin [16] presented an alternative 

algorithm for applying dictionary as a parameter to their log-

linear models word alignment framework in 2005.  

Their algorithm was modified from a baseline alignment of 

that time, IBM model 3, by adding parameters in an alignment 

process. These additional parameters were linguistic 

information including syntactic data of word and word 

translation. The dictionary was used to create an initial 

parameter and it was adjusted by frequency of the words 

together in manual aligned parallel corpus. By joining the new 

parameters with the existing parameter from the baseline, a 

quality of its alignment result significantly increased since it 

obtains more reliable constraints to decide the parallel words. 

This approach shows high potential, but it requires a richful 

resources such as a POS tagger for both languages, a sufficient 

amount of examples in manual aligned corpus, and a good 

bilingual dictionary. This approach will become unavailable 

for those low resource languages which lacks of 

aforementioned tools and corpora. Moreover, using linguistic 

data as parameter cannot assure a correct aligning result since 

a score of another parameter can make a confusion on deciding 

and ignore the correct alignment to wanted candidate.  

Some works such as Ker and Chang [17] applied dictionary 

as a reference for aligning words without using parallel corpus 

as a training data. Ker and Chang’s work only used a bilingual 
dictionary to align the words in a bilingual text. With dice 

coefficient measure, the score for each word align is calculated 

and the highest score path is chosen as an alignment. For those 

words which are contained in a dictionary, this approach works 

effectively, but this work suffered an issue of an unknown 

word since data in a dictionary cannot represent all the using 

words in natural language. In details, it is impossible to include 

all used lexicons in parallel corpus, such as named-entity, slang 

word, jargons, emerging words, etc., into a dictionary. 

Moreover, an ambiguity and a variation of a translation are 

another limitation of this approach because a natural language 

is likely to be used in a comparable meaning instead of a direct 

word-to-word translation.  

In a summary, a bilingual dictionary was used in several 

parallel word alignments to improve their accuracy. It helps to 

enhance the aligned output by adding a reference of possible 

translation in word paring consideration. However, the 

limitation of previous works can be grouped as a limit number 

of lexical entries of a dictionary and the usage of it within a 

statistical model. The former causes an incompetence in 

quantity of word alignment because of an unknown word issue. 

 
Fig. 1 An example alignment sentence from GIZA 

(police)

ตํารวจ
(find)

พบ
(evidence)

หลกัฐาน
(in)

ใน
(building)

ตกึ
(NE:Suntower)

ซนัทาวเวอร์
(that)

ที
(indicate)

ชีชดั
(suspect)

ผู้ ต้องสงสยั
(be able to)

ได้

the thefoundpolice evidences in SunTower building to scope the suspect
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The latter cannot guarantee the wanted qualitative result since 

it mainly relies on probability score. 

 

III. Two-step alignment framework for MT 

 

 In this work, the new alignment process for MT is proposed. 

The system employs the benefit of both co-occurrence and 

prior knowledge from a dictionary. For ease of observation, the 

system is designed to work separately as two steps. Fig. 2 

illustrates the overview of the proposed framework. The first 

step is to align the word in a parallel sentence based on 

translations of a word given in a dictionary entry to guarantee 

the quality of alignment, and the second step is for handling the 

unaligned words by using co-occurrence to complete the 

alignment of the entire sentence. The second step can handle 

the numeral expression, proper-name, etc. The format of 

aligned output is designed to resemble the output of GIZA 

which can be used in other machine translation processes by 

Moses. The required inputs of the framework are bilingual 

dictionary and parallel corpus.  

 

A. Data Preparation 

 As a resource for the system, data used in the framework 

should be pre-processed to meet the requirements. 

 

a. Bilingual Dictionary 

The dictionary for comparing the words in two different 

languages. The reference dictionary must contain the word 

base entry in the root form and its possible word translation, 

not the word description. To possible future usage, each entry 

should contain the headwords and translated words as a 

synonym set with the part of speech (POS). The idiom and 

proverb should be prevented to be included since the word 

matching processes can handle only word level in the current 

state. 

 

b. Bilingual Corpus 

 

 The corpus is a collection of parallel sentences which will be 

used as the learning source for automatic word alignment. The 

word must be segmented in order to ascertain the boundary of 

lexicon for word based alignment. To prevent an unnecessary 

ambiguity, symbolic function markers such as full-stop and 

question mark are removed. Moreover, the articles also should 

be removed for the language pair of different language family 

since they are frequently shown in one language while another 

language does not have such function word. 

 

B. Two-step Alignment 

 

a. Step 1 # Dictionary-based Alignment 

 

 This process aims to map the words according to lexical entry 

given in the reference dictionary. The required inputs for this 

process are the reference dictionary and pre-processed parallel 

corpus. It consists of 3 modules as shown in Fig. 3. 

 

i. Word to Metric Generation Module 

 

 To efficiently compare the words in both source and target 

sentence, the metric is generated. The source words are 

designed to position vertically while target words are placed 

horizontally. 

 

ii. Dictionary Mapping Module 

 

 In order to find the appropriate translation of word from 

source sentence, the source word is looked up in the reference 

dictionary. It is possible for each source word that has several 

translatable words in target language. The variation of the 

translations is all listed to the word in order to compare them 

 
Fig. 2 An over view of the framework of 2-step alignment for SMT 
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Moses: Statistical Machine Translation System

ICCT 2017  International Conference on Cultural Technology

- 46 -



with each of target word by the apparent likeliness. 

 

iii. Similarity Score Calculation Module 

 

 Upon using dictionary as reference for word translation, it is 

possible for the word in sentence to be in a different form to 

the dictionary form because of an inflection, a derivation, a 

different localising usage (British form and American form for 

example), and a typo. Similarity score (SimScore) is exploited 

to increase the chance to map the translation word in target 

language. The SimScore algorithm was published by Islam and 

Inkpen 2008 [8] and it is redefined to fit the framework as 

followings. 

 We proposed an algorithm combine dictionary and string 

similarity to matching lexical of source sentence with a words 

in target sentence [7] . The redefine of string similarity 

algorithm exposed by Islam and Inkpen 2008 [8] . The formal 

of our algorithm described as following  

 [8] represents the string similarity between words. 

We exploit a merge of normalized longest common 

subsequence ( ), maximal consecutive longest common 

subsequence starting at character 1( ) and maximal 

consecutive longest common subsequence starting at any 

character is a source word we use  to 

denote dictionary, which has a set of source entries  

and a set of target entries . In the dictionary, there 

is  . The formulae are as follows: 

 

  (1) 

 (2) 

 (3) 
 

 We use the weighted sum of these individual values ,  and 
  to determine string similarity score, where  ,  ,   are 

weights and  +  +   = 1 . We set   value by use a 
linguistic knowledge as a prior knowledge then use EM 
algorithm to find a significance of each parameter by   . 
Therefore, the similarity of the two strings is: 
 

  (4) 
 

 When we get a maximum similarity scores for each words in 
source and target sentence. We put the results into matrix. 
Then we used Hungarian algorithm propose by Kuhn 1955 

[9]. Mills-tettey et al developed to dynamic Hungarian 
algorithm in 2007 [10]. We apply that to assign the best path 
in the matrix.  

 All of the SimScores of each possible translation are 
assigned in each metric slot, and the highest score will be 
selected as the translation of the source word. 

 

iv. Best-in-Slot Selection Module 

 

 Once all the metric slots are filled with SimScore, it is 

possible that the values are the same in the horizontal row. To 

find the most suitable translation in each slot, Hungarian 

algorithm [9][10] are employed to find the best total score of 

all slots. 

 To ascertain the translation selection in terms of accuracy, the 

system is designed to be assignable of the prefer SimScore to 

limit the unwanted aligning. For example, if only the words 

exactly matched to the dictionary entry are wanted, the limit of 

SimScore must be set to 1 which will allow the system to align 

only the words with 1 SimScore. Furthermore, in case the limit 

of SimScore is set to 0.8, all the words with 0.8 or higher 

SimScore will be aligned. The rest of words which are not 

aligned in this process will later be used in co-occurrence based 

alignment in the second step.  

 

b. Step 2 # Co-occurrence-based Alignment 

 

 From the step 1, if all of the words are not handled, there will 

be the words left undone from either source or target sentence 

or both. To fill the left over words, co-occurrence based 

approach, i.e. GIZA, will be exploited to align the rest by using 

the frequency and the statistic of co-existing. The chosen 

version of GIZA in this work is the GIZA with IBM model 4 

[21] since this is the base-line version for phrase base MT [22] 

and hierarchical phrase base MT [23] suggested in workshop 

on statistical machine translation from 2006-2013 [24] for its 

best proficiency. GIZA is a freeware alignment toolkit utilizing 

co-occurrence given in a parallel corpus.  However, the data 

sparseness from a parallel corpus often causes the word 

alignment model to not indicate associations between source 

and target words correctly [16] [25]. Hence, the already aligned 

words from Step#1 greatly helps GIZA to reduce the 

sparseness and makes it to work more effectively. For example 

from Fig. 5-B, the left over words are the word in the unbold 

box. From preliminary experiment, those words were aligned 

in more accurate than the alignment of the full text by GIZA as 

shown in Fig. 1 as for instance the word “in” (the forth English 
word) was aligned and will not cause the confusion in the co-

occurrence. 

 With GIZA, all the leftover words will be aligned even 

though the word exists once or it is a named-entity. Moreover, 

it allows the one to many word alignments so the rest will be 

efficiently handled. Therefore, this step will increase the 

quantity of an alignment to fulfil the uncertain words left from 

the alignment based on a dictionary which represents for 

qualitative alignment. Once GIZA aligns the rest of the words, 

they will be merged with the output of Step#1. 

 

 

 

 

 
FFig.3 An overview of dictionary similarity-based word alignment 
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i. Merging Word alignment 

 

To complete the word alignment process, the output from 

both step 1 and step 2 must be integrated into one completed 

alignment. The output format of this process is designed to 

compatible with MOSES [21]. An algorithm to merge an 

output from step 1 and step 2 are described in fig.5. 

IV. Experiment 
 

To prove the potential of the proposed framework, an 

experiment was set up and the result was compared to GIZA, 

the widely used word alignment in SMT development. 

Furthermore, the output aligned sentence was used to train 

machine translation implement by using MOSES to see the 

impact of the proposed method in the machine translation 

practical environment. 

 

A. Experiment Setting 

 

The bilingual corpus used in this experiment contains Thai-

English parallel sentences gathered from two sources: BTEC 

(Basic Travel Expression Corpus) [26] and HIT London 

Olympic Corpus [27]. The total number of the sentence pairs 

is 149,000 sentences while it randomly separated into three sets. 

First is a training set containing 134,000 sentences. Second 

contains 1,000 sentences preserving as a development set that 

is for tuning the weights in the translation process. The rest of 

the sentences is for testing the SMT as testing sentence set that 

acquires 14,000 sentences. The reference dictionary developed 

by integrating of Lexitron [28] [29], opened Thai-English 

bilingual dictionary containing 40,850 lexical entries and 

dictionary for RBMT [30]. Pre-process, as mentioned in data 

preparation section, was applied to both sources.  

 The translation result training by GIZA alignment using IBM 

model-4 was assigned as a baseline to compare with the 

proposed method. Since the proposed system designed for 

using in Thai to English SMT application, we choose MOSES 

[21] for applying both alignments to get translation results for 

comparison their capability. However, in MOSES, a common 

method for creating word alignment models [31] requires both 

of a Thai to English alignment and English to Thai alignment. 

Therefore, we need to prepare these two set of alignments by 

both systems. In the proposed method, a SimScore has to be set 

for the Step#1, and we set a SimScore using in this experiment 

as 0.9 and 0.7 for Thai to English and English to Thai 

respectively as these scores produced the best result of a 

preliminary experiment. The BLEU [32] [33] point from the 

translation result used as a translation accuracy measurement. 

 

B. Experiment Result 

 

From the setting, the BLEU point results from each set up 

and base-line are shown in Table 1. 

 From the result, the proposed system against a renowned 

existing parallel word alignment, GIZA, we applied an 

alignment model from both systems to MOSES for proving its 

usefulness in a practical machine translation usage and 

exploited a BLEU score as a measurement. The case study in 

this work focused on Thai to English translation. Our 

framework shows potential over the baseline and baseline with 

dictionary for having better BLEU point for 2.09 and 2.01 

points respectively in the overall translation result. 

 

V. Conclusion 

 

This paper presents a new method to develop a parallel word 

alignment for using in statistical-based machine translation. 

The main idea relies on the separation of the process into two 

steps. The first step is to consult the mapping with a dictionary 

entry to assure the quality of word alignment. To enhance a 

matching the minor typo and word inflections, the similarity 

score calculation to possibly match a dictionary entry to a 

practical word which perchance slightly varies in an 

appearance. The second step is designed to handle the 

unknown words left from the first step according to co-existing 

words in a parallel text to complete the alignment in terms of a 

quantity based on existing evidence. By testing the proposed 

system against a renowned existing parallel word alignment, 

GIZA, we applied an alignment model from both systems to 

MOSES for proving its usefulness in a practical machine 

translation usage and exploited a BLEU score as a 

measurement. The case study in this work focused on Thai to 

English translation. The result showed that the proposed 

system works better against the baseline as obtaining the higher 

BLEU point for 2.09 points from the translation outputs.  

To improve the proposed system, we plan to include a 

phrasal bilingual dictionary to cover a proverb usage in first 

step matching for preventing confusion from a comparable 

sentence. Moreover, we plan to implement a method to handle 

language diversity from across language typology by using 

predefined rules to capture grammatical expressions in a 

sentence and transform them into a universal tag for reducing 

ambiguity. Last, an extended method to capture similar words 

# Merging Words Alignment Algorithm 
DO 

String C= READ LINE Colocation Word Alignment  
String D = READ LINE Dictionary Similarity Word Alignment 

Hash Table CW = Split String C to words 

Hash Table DW = Split String D to words 
FOR i =1 to DW.size 

FOR j =1 to CW.size 

IF DW.key[i]=CW.key[j] 
SET Value in DW[i] = Value in CW[j] 

END FOR 

END FOR 

WRITE DW to File 

UNTIL end of file 

Fig. 5 An algorithm to merging 2 word alignments. 

Table 1 The comparation results of our framework and baseline 
Thai to English machine translation 

Test set Average BLEU score 

Sentence 

length Amount Baseline 

Baseline 

+Dictionary 2Step 

1-5 4941 44.17 44.27(+0.07) 47.81(+3.64) 

6-10 5777 28.47 28.54(+0.05) 29.44(+0.97) 

11-15 2004 22.53 22.58(+0.05) 24.23(+1.70) 

16-20 733 19.08 19.13(+0.04) 20.10(+1.02) 

21-30 472 15.93 15.97(+0.04) 17.16(+1.23) 

31-50 73 16.27 16.31(+0.04) 16.36(+0.08) 

total 14000 32.18 32.26(+0.08) 34.27(+2.09) 
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will be researched for reducing the unknown word issue in the 

quality based alignment step. 
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Abstract 
 

The color used to depict Hanfu(漢服) represents the 
character and portrays personality. A colour analysis can 
provide an insight into the character and may have an 
indirect effect on the scenario. This study identifies colour 
used in trailers to depict Hanfu and analyses their 
symbolism. The scope of study covers two popular action 
game trailers and the image of Hanfu in them. First, 
literature review is conducted to study action game and the 
character of Hanfu; then the RGB color of Hanfu 
character has been extracted for images. Then, I.R.I. 
Colour Image Scale and color symolism table has been used 
to produce Hanfu’s colors in order to analyse complex 
personality. This study therefore analyses color 
combination of Hanfu character in Chinese action games to 
inform color decision for characters in action games.  
 

Keywords-action game; Hanfu (漢服) ; color; symbolism 

  
I. Introduction 

 
Action game draws its motif from martial arts stories and 

related culture; it is produced for online media. [1] Advanced 
technology is used to showcase Chinese culture. The Chinese 
culture of martial arts represents a culture of high value and has 
produced a variety of contents. In particular, games based on 
martia arts are highly population. This study identifies colours 
of Hanfu character in the trailer for two of the most popular 
games and offers a guideline for character coloring in action 
games. The scope of study covers the colours used to represent 
the character of Hanfu in Chinese action game trailers; the 
cases are two of the most popular Chinese action games which 
also best convey the Chinese martial arts culture. To this end, a 
literature review of action games and the definition of Hanfu 
have been conducted. Out of selected action game trailers, 
RGB colors have been extracted from Hanfu characters. I.R.I. 
Color Image Scale method was then employed to study the 
distribution pattern of image values and to analyse the color 
pattern of characters. This led to an examinsation of the color 
symbolism of Hanfu. 
 

II. Action Game and Hanfu 
 

Action game in this study refers to Massively Multiplayer 

Online Game (MMOG) which employs various storylines, 
cinematic visual and sound through diverse expressive styles. 
The history of action games originates from the Taiwanese 
Role Playing Game (RPG) which was based on Jinyong(金
庸)’s novels. [2] 

China consists of Han nationality (漢族) and 55 minority 
nationalities. Hanfu (漢服) refers to Han’s people’s clothing 
which had been worn from the age of emperor (黃帝) to the 
transitional period from Ming to Qing (明末清初).  Hanfu is a 
traditional costume which evolved with the history of Han 
nationality with historical continuity. [3] 
 

III. Character in Trailer 
 

Color Image Scale is a statistical data based on emotions 
experienced through the image of color. This method 
differentiates intuition through a systematic integration of 
senses and science. [4] 

 Colors represent emotions through subtle variations in color, 
brightness and chroma; various images can be expressed 
through color. An appropriate combination for character 
clothing can enhance the accuracy of emotional expression. 

 
TABLE I 

Color Symbolism 
 

Color Associations Symbolism Psychologica
l Implications 

Red 

happiness, 
strength, 

dynamism, 
optimism, 

liveliness, death, 
war, blood, pain, 
aggressiveness, 

dominance, 
timidity, danger 

passion, vitality, 
energy, 

expansion, love, 
fire, dedication, 

blood, crime, 
anger, bravery, 

stop sign, power 

warmth, 
vigor, 

vitality, 
increase in 

heartbeat and 
breath, 
greater 

appetite, 
higher 

dynamism, 
spontaneous 

Blue 

Calm, stable, 
peaceful, serene, 
trust, surprise, 

melancholy, cold, 
depression, 

barren 

eternity, truth, 
courage, 
romance, 

innocence, 
surreal, abject, 
transcendence, 

eternal life 

introvert, 
comfort, 
stable, 

longing, 
depression, 

silence, 
strong 

potential 
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Yellow 

hope, innocence, 
anticipation, 
happiness, 

pleasure, clarity, 
forsythia, 
loneliness, 
weakness, 
juvenile 

sun, hero, 
intelligence, 
generosity, 
wealth and 

power, 
depression, 

autumn, 
lethargy, hope, 

innovation, 
betrayal 

dynamism, 
gaiety, 

freedom, 
humour, 

self-centered, 
stubborn, 
obstinate, 
forceful, 

proud 

Green 

comfort, cure, 
peace, cool, pure, 

safe, hope, 
selfish, 

melancholy, fear 

new life, 
pleasure, new 

generation, 
spring, 

happiness, 
hope, peace, 

freedom, luck, 
reform, 

regeneration 

harmony, 
balance, 

acknowledge
ment, fresh, 

peaceful, 
certainty, 
patience, 

Purple 

noble, mystery, 
soft, holy, 
discontent, 
jealousy, 

madness, fear 

noble, holy, 
mystery, healing 

power, anger, 
desire for 
balance, 

sadness, pain, 
repentance, fast 

creative, 
unstable, 
intuitive, 
sensual, 

understandin
g, indecision, 
indissociatio

n 

Brown 

Harvest, earth, 
autumn, faeces, 

soil, stable, 
loneliness, 

melancholy, 
depression 

perseverance, 
stability, 

abundance 

passive, 
accepting, 

self-assertive, 
observance, 

psychological 
disaster, 
mitigated 

spontaneity, 

White 

cloud, nurse, 
bride, 

chrysanthemum, 
wedding dress, 

doctor, hospital, 
bone, surrender, 
failure, cold air, 
coldness, futility 

light, holiness, 
purity, clean, 
peace, futility, 

silence, 
innocence, 

space, freedom, 
freshness, 
simplicity, 

nobility, hope 

Openness and 
freedom, 

inner 
purification, 

fresh and 
honest 

Black 

night, pupil, 
piano, petrol, 
burnt, death, 

shadow, cave, 
hell, depth, night, 

smoke, funeral 
clothes, darkness 

despair, fear, 
pain, sadness, 

anxiety, 
depression, 
horror, evil, 
crime, sin, 

silence, regret, 
resolution, 

indifference, 
struggle, strong 

self-defense, 
appeal, 
closed, 

surrender, 
melancholy, 

controled 
desires, 

intelligence 

 
A. <Swordsman (笑傲江湖)> 
 
In the trailer for swordsman, the characters of Dongfang Bubai 
(東方不敗) and Ling Huchong(令狐沖) have been analysed. 
The RGB color of Hanfu of those characters are as shown in 
<Table 2>. 

 
 

TABLE 2 
Character Image in < Swordsman > 

 

Name Image Descript
ion Hanfu RGB Color  

Dongfang 
Bubai(東方不

敗) 
 

Leader 
of 

Ilwonshi
ngyo(日
月神教) 

 

R:208 
/G:12 
/B:26  

 

R:6 
/G:5 
/B:10 

 

R:233 
/G:206 
/B:161 

Ling 
Huchong(令狐

沖) 

 

Top 
Disciple 

of  
Huashan  
Faction 
(華山
派) 

 

R:88 
/G:102 
/B:151 

 

R:225 
/G:215 
/B:214 

 

R:78 
/G:72 
/B:76 

 

R:105 
/G:40 
/B:38 

 
TABLE 3 

Hanfu color symbolism of characters in < Swordsman > 
 

Name Color Image Scale Hanfu color symbolism 

Dongfang Bubai 

 

 

Danger, 
strong, 
death, 

aggressivene
ss, 

dominance  

 

Darkness, 
evil, cave 

hell, strong, 
controlled 

desires 

 

Power, 
solitude, 
betrayal, 

self-centered
, forceful 

Ling Huchong 

 

 

Stability, 
moderate, 

trustworthy, 
courage, 
strong 

potential  

 

nobility, 
hope 

 

Stability, 
perseveranc

e, 
abundance 

 

Strength, 
passion, 
vitality, 
energy, 
power 
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Color image language and Hanfu color symbolism derived 
from the color image scale of <Swordsman> is as in Table 3. 
Dongfang Bubai shows dynamic and hard colors. Main colors 
are red and black; the armour shows luxurious Hanfu. Colors 
used for Hanfu indicate danger, strength, evil, darkness, power 
and solitude. 

For Ling Huchong, Hanfu colors tend more towards gaiety, 
modernity, sophistication and serenity. The Hanfu shows 
traditional crossing of collars with rightward tying pattern, 
comprising Shenyi (深衣) which differentiates top and bottom. 
Main colors are blue, white and brown; the colors used for 
Hanfu symbolize stability, strong potential, stability, energy 
and power. 
 
B. <Moonlight Blande (天涯明月刀)> 

 
Trailer for Moonlight Blande introduces the game through 

Faction (幫派), which are groups of characters; each group is 
represented by a character. Thus the present study analysed 
characters which represent Faction. RGB colour of Hanfu is as 
shown in <Table 4>. 

 
TABLE 4 

Faction (幫派)  Characters in < Moonlight Blande > 
 

Name Faction (幫派) 
Image 

Faction (幫派) 
Description Hnafu RGB Color 

The 
beggar 
Gang  

 (丐幫) 

 

 
A group of 
beggars in 

charge of One 
Group 

 

R:20 
/G:59 
/B:41  

 

R:188 
/G:179 
/B:164 

 

R:40 
/G:23 
/B:15 

 

R:40 
/G:46 
/B:58 

Zhenwu 
(真武 : 
The true 
force) 

 

Wudang 
Faction (武當
派))- a group 

of monks 

 

R:143 
/G:137 
/B:141 

 

R:61 
/G:62 
/B:66 

 

R:94 
/G:72 
/B:58 

 
TABLE 5 

Hanfu Color symbolism of characters in < Moonlight Blande > 
 

Name  Color Image Scale Hanfu Color Symbolism 

The 
beggar 
Gang 

 

 

Peace, Purity, Safety, 
Hope, New life, 

Regeneration 

 

Pure, Peace, Hope 

 

Soil, Stability, 
Perseverance, Hope 

 

Discontent, Healing 
Power 

Zhenwu 

 

 

noble, holy 

 

hell, smoke, regret, 
resolution, struggle, 

strong 

 

stability 

 
The beggar Gang (丐幫) is the name of a group of beggars in 

charge of One Group out of Nine Factions & One Group. In 
literatures, The beggar Gang was a massive organisation which 
draws on its power of intelligence network. <Table 5> shows 
image symbolism of the colors used for The beggar Gang as 
being natural, dynamic, polite and sophisticated. Also, the 
representative character of The beggar Gang shows color 
symbolism of hope, new life, peace and perseverance. 

Zhenwu (真武: The true force) refers to Wudang Faction (武
當派), a group of monks. In literarues, Wudang (武當) is shown 
as a Taoist following which represents softness. Color Image 
Scale extracts the Hanfu color image language from the 
representative character of Zhenwu (真武 : The true force); 
elegant, luxurious, sophistiaced. The color symbolism of the 
representative Jinmu character is thus elegance, holiness, 
resolution and strength. 

 
IV. Conclusion 

 
This study examines the color of characters in trailers 

whichemploy the Chinese traditional culture of Hanfu. Trailers 
which made visibleuse of Hanfu were those for action games, 
using different colors for different characters. Trailers for  < 
Swordsman (笑傲江湖)>and < Moonlight Blande (天涯明月
刀)>, as shown in the present study, point to apattern of red and 
black being used for villains; on the other hand, blue,white and 
crimson were used mainly for hopeful, just characters with 
strongpotential. Also, natural characters used dark green and 
brown. Resolute and holywizards were depicted using 
low-chroma purple and black. As such, colors 
representcharacter images and color combination can express 
complex personalities. 

Since characters are the agents of storyline in contents,the 
color expression of characters can set the development of 
content in anindirect way. Such color extraction method thus 
provides a meaningful set ofdata for character 
conceptualization. For successful content development 
forfuture action game trailers, continued research on the Hanfu 
color analysis forcharacters is called for. 
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Abstract 

 

As Android malware keeps increasing, automatic 

analysis using virtual environments becomes very 

necessary. Among them, TaintDroid is famous for its 

tainting analysis functionality. Before running malware 

under test, concerned information is tainted (or marked), 

and TaintDroid keeps tracking the tainted data wherever it 

moves around. When it leaves Android system, an alert is 

generated for further analysis. While we analyzed a 

malicious app that leaks contact information, we found 

TaintDroid could not detect the app. In this paper, we 

presented what caused the situation and proposed a tip to 

make it possible. 

 
Keywords-component; malware, Android, Tainting Analysis, 

TaintDroid 

  

I. Introduction 

     

The malware trend is rapidly changing from desktop-based 

to smartphone-based. According to [1][2], cyber threats on 

smartphone are becoming very serious.   

Automatic analysis of malicious app is essential to cope with 

this problem. Automatic analysis tools are categorized into 

static or dynamic. Static analysis is done to source codes or 

packaged Android application package (APK) to look for 

various aspects of the app such as permission, strings, Android 

Manifest, so on[3]. In dynamic analysis, Android application 

under test is actually run on virtual or real systems. Then, its 

behavior is monitored for investigating into security related 

issues. 

DroidBox with TaintDroid is a famous dynamic analysis tool 

for its ability of tainting analysis [4][5]. To taint some data 

means that a flag is marked on the data. Whenever data 

assignments occur, its flag was copied to the newly assigned 

data. It is believed that the tainting analysis would be the most 

powerful anti-data leak technique.  

However, we found an interesting malicious app called 

contactleak. The contactleak is known to leak contact 

information. So we expected that it will be simply detected by 

TaintDroid, but to our surprise TaintDroid does not report the 

data leakage of contact information. We investigated into this 

issue and figured out what happened. The contactleak first 

checked whether there is contact information in an Android 

system that the app is installed. If there is nothing to leak, it 

cannot send data. Since a clean Android image kept be used at 

every malware analysis, there was no contact information on 

the image. This is why TaintDroid could not detect the 

contactleak.  

In this paper, we showed this symptom and provided a simple 

tip to detect the contactleak. It is to insert contact data before 

running the contactleak. To do so, we developed an Android 

app to do so and run it before contactleak. After this remedy, 

the contactleak was detected well. Although this finding and 

the proposed tip may look very simple, our research would be 

very helpful to other Android malware analysts.  

 

II. Detection Failure of Contact Information Leakage App 

 

A. Malware analysis: AlSalah 

 

Figure 1 shows a snapshot of AlSalah. Its advertised function 

is to inform users five Salah (prayer in Islam) timings. 

According to Symantec [6], AlSalah a Trojan horse for 

Android devices that sends spam SMS messages to contacts on 

the compromised device. It also  gathers the contacts on the 

compromised device and send each to predefined lists of URLs.  

 

 
 

Figure 1. snapshot of AlSalah 
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B. Detection Failure of TaintDroid 

 

Since TaintDroid sets contact information as private data, it 

tracks contact information. So we expected TaintDroid would 

detect it as TAINT_CONTACT, but to our surprise it did not 

do so. We investigated this issue and found out that AlSalah 

looked for contact information but could not find anything 

because a new TaintDroid image does not carry any contact 

information.  

 

III. Enabling Contact Information Leakage App Detection 

 

A. Approaches for Fixing: 

 

To fix this problem, we considered two approaches. First, we 

could program a simple app to insert a contact into the list. The 

other is to modify TaintDroid to have at least one contact 

information. Based on complexity of implementation, the first 

approach is more preferable. But we chose to modify 

TaintDroid for two reasons.  

The first reason is the performance problem. When the first 

approach is applied, the contact inserting app needs to be 

installed and run prior to installation of AlSalah. We created an 

app for test and experimented on TaintDroid ten times. It takes 

29.41 seconds on average. The time may look short to some 

people, but it is huge time waste because installing and running 

malware under test takes the similar amount of time. That is, the 

total analysis time would be doubled. Considering that virtual 

environment is commonly used for testing a huge number of 

malware, such performance overhead is too big.  

The second reason is the test complexity. Please imagine that 

every TaintDroid user needs to run the contact insertion app 

before testing each app. That would be almost impossible 

scenario. This is why we decided to modify TaintDroid. If users 

take our approach, they simply modify TaintDroid once and 

keep using the modified image. 

 

B. Modification of TaintDroid 

 

We decided to modify TelephoyProvider class [7]. When the 

Android system is booted up, it makes an access point name 

(APN) that is a gateway between a mobile network and the 

Internet [8]. Internet accessibility is essential for smart phones 

so the class’s activity should be run at least once. Because of 

this, we chose the TelephoyProvider class as a target 

modification class. 

onCreate() method in TelephonyProvider.java shown in 

Figure 2 is to initialize activity of the class. The newly created 

source codes are composed of four parts. The first part is to 

prepare a container, ops,  for a contact information. The second 

is to write a phone number, “7894156”, to the container. Then, 

we write a contact name, “Mr.FAKE”, to the containter. Finally, 

we write the container’s information to the system’s contact 

information by calling 

getContext().getContentResolver().applyBatch(ContactsContr

act.AUTHORITY, ops). Figure 3 shows a screen capture of the 

TaintDroid when we check the contact information.  

 

 

public class TelephonyProvider extends ContentProvider 

{ 

  public boolean onCreate() { 

    ArrayList<ContentProviderOperation> ops =  

new  ArrayList<ContentProviderOperation>(); 

    int rawContactInsertIndex = ops.size(); 

 

    //preparations    

ops.add(ContentProviderOperation.newInsert(RawContacts 

.CONTENT_URI) 

        .withValue(RawContacts.ACCOUNT_TYPE, null) 

        .withValue(RawContacts.ACCOUNT_NAME, 

 null).build()); 

 

    //Phone Number 

    ops.add(ContentProviderOperation 

        .newInsert(ContactsContract.Data.CONTENT_URI) 

        .withValueBackReference(ContactsContract. 

Data.RAW_CONTACT_ID, 

            rawContactInsertIndex) 

        .withValue(Data.MIMETYPE, android.provider. 

ContactsContract.CommonDataKinds. 

Phone.CONTENT_ITEM_TYPE) 

        .withValue(android.provider.ContactsContract. 

CommonDataKinds.Phone.NUMBER, "7894156") 

        .withValue(Data.MIMETYPE, android.provider. 

ContactsContract.CommonDataKinds. 

Phone.CONTENT_ITEM_TYPE). 

withValue(android.provider. 

ContactsContract.CommonDataKinds. 

Phone.TYPE, "1").build()); 

 

    //Contact Name 

    ops.add(ContentProviderOperation 

        .newInsert(ContactsContract.Data.CONTENT_URI) 

        .withValueBackReference(Data.RAW_CONTACT_ID, 

            rawContactInsertIndex) 

        .withValue(Data.MIMETYPE, StructuredName. 

CONTENT_ITEM_TYPE) 

        .withValue(StructuredName.DISPLAY_NAME, 

 "Mr.FAKE").build()); 

 

    try { 

      ContentProviderResult[] res =  

getContext().getContentResolver(). 

applyBatch(ContactsContract. 

AUTHORITY, ops); 

    } catch (RemoteException e) { 

      e.printStackTrace(); 

    } catch (OperationApplicationException e) { 

      e.printStackTrace(); 

    } 

    Taint.log("inject success"); 

    return true; 

  } 

  ...omission... 

} 
Figure 2. Edited TelephonyProvicer.java 
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Figure 3. Result of contact information inject 
 

IV. Experiments 

 

With the newly modified TaintDroid, we tested AlSalah 

again. Figure 4 shows the dataleaks part of the resulting json 

file generated by TaintDroid. Different from the result when 

using the original TaintDroid, the dataleaks part provides 

information about a leaking event. We can understand that a 

file, “contacts.en_US.dict.temp”, was written to a certain path, 

“/data/data/com.android.inputmethod.latin/files”, and the file 

contains contact information with the TAINT_CONTACTS 

tag. 

Please note that the data leak events are different from what 

we expected. As Symantec reported, this app is supposed to 

send contact information to a list of web sites, but we could not 

find such information. Its reason is that all the web sites were 

already closed so the app could not send out any packets to the 

sites. If there were any sites available, we could have found 

other data leak events, too. 

 

"dataleaks": { 

        "3.6312878131866455": { 

            "Method": "None",  

            "Package": "None",  

            "data": "023046414b451f28344d721f28530d",  

            "id": "962167312",  

            "operation": "write",  

            "path": /data/data/com.android.inputmethod.latin/files 

/contacts.en_US.dict.temp",  

            "sink": "File",  

            "tag": [ 

                "TAINT_CONTACTS" 

            ],  

            "type": "file write" 

        } 

    }, 

Figure 4. Analysis result 

 

 

V. Conclusion 

 

In this paper, we looked for a TaintDroid’s detection failure 

case that TaintDroid could not detect a data leak malware, 

AlSalah. We found it is caused because there is no contact 

information in the clean TaintDroid image. To solve this 

problem, we decided to modify TaintDroid for better 

performance and testability. Among many classes, we chose 

TelephonyProvider class because its activity is run at least once 

for Android system’s internetworking. After inserting a contact 

list, TaintDroid was able to detect AlSalah successfully. We 

hope this tip for enabling TaintDroid’s data leak detection for 

contact information will be helpful to other users.  
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Abstract 
 

From the last two decade or so, the consumption of 
renewable energy sources has increased enormously 
which leads to increase the demand of power electronics 
converter. Here, the purpose is to generate AC signal of 
varying amplitude and frequency from a constant stiff DC 
voltage source which can be used for motor drive 
application. If the source is not stiff, a large capacitor is 
placed between the source and power stage of the inverter. 
Nowadays, the pure sine wave inverter has gain more 
popularity which utilize either carrier based PWM or 
Space vector PWM (SVPWM).The SVPWM is chosen 
because of better utilization of DC bus voltage and ease of 
digitization for many DSP controllers as well as reduction 
in total harmonic distortion which makes the output more 
efficient. On the contrary, it is complex to implement. 
This paper describes the concept, theory and 
implementation of three level SVPWM and DC neutral 
point potential control scheme using MATLAB/Simulink 
environment. 

 
Keywords-component: SVPWM, VSI, NPC, stationary vectors, 

THD, DC bus utilization.  

I. Introduction 
     
    Energy generated from renewable energy sources such as 
wind, wave and photovoltaic are heavily dependent on power 
converters as they are not capable of producing such amount 
of power that the electrical grid withstand with it. In order to 
cope with this problem, the intermediate device need to be 
incorporated between the powers obtained from renewable 
sources and electrical grid. Here, the role of power converters 
comes into action. Inverters are made of power switches 
which need to be switched at a particular interval to get the 
proper output level in terms of desired voltage amplitude and 
frequency. This is done by means of PWM technique. The 
carrier based PWM doesn’t properly employ DC bus 
utilization and harmonics [1] while SVPMW do so. By 
comparative analysis between 2-level and 3-level inverter, 3-
level has more power switches which leads to the switching 
of large number of space vectors and makes it complex to 
implement. The role of multilevel converters appear when 
THD has become the most significant problem which needs 
to be mitigate in order to transfer maximum amount of power. 
The concept of space vector emerged from the theory of 
electrical machines where the associated flux which rotates in 
the air-gap causes a production of mmf. This revolving mmf 
is an example of space vector. 

II. Voltage Source Inverter 
 

There are varieties of multilevel converters available like 
Cascaded H-Bridge inverter, flying capacitor inverter. Each 
type has its own advantage depending upon the application 
but Neutral point converter has gained more popularity and 
attention as far as this paper is concerned. It is also named as 
‘Diode clamped inverter’ because of the fact that diode are 
used to clamped the potential of DC midpoint ‘o’ to switching 
element. A simple configuration of three levels NPC is shown 
in fig.1. In general, for n-level converter requires (n-1) 
capacitors, 2(n-1) power switches per phase and 2(n-2) 
clamping diodes [5]. These power switches are capable of 
delivering either +  , 0 Vdc and -  .  Table I shows the 
status of power switches at different pole voltages. 

 
TABLE I 

STATUS OF SWITCHES 
 

Pole Voltage SA1 SA2 SA1’ SA2’ + Vdc ON ON OFF OFF 

0 Vdc OFF ON ON OFF − Vdc OFF OFF ON ON 
 

 
 

Fig.1 Three Level Neutral Point Clamped inverter 
 

III. SVPWM algorithm  
 
     It comprises of different stationary vectors having different 
magnitude and angles. Each switching state defines different 
output state which is obtained by combination of these 
vectors. The bunch of these vectors combine together to 
constitute space vector diagram. The space vector diagram for 
the three level inverter is shown in fig.2. It indicates the 
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position of each vector in space with respect to its magnitude 
and angle. The reference vector rotates with constant 
switching frequency within the hexagon. At each switching 
instant some complex mathematical calculation is performed 
to get PWM pulses. When the reference vector lies within the 
hexagon the inverter will operate in under-modulation region 
provides a better quality at the output terminals. The over-
modulation mode occurs when reference vector lies outside 
the premises of hexagon. For three level inverter the 
modulation index is, 

m = √3( ⁄ ) 
 

 
 

Fig.2 Space Vector Diagram 
 

The pole voltage at each leg is either +  , 0 Vdc & -   and 
three legs available in NPC which makes 33=27 switching 
vectors. The space vectors are categorized as large vectors 
having amplitude of Vdc, medium vectors having amplitude of √ Vdc, small vectors having amplitude of Vdc and null vector 
or zero vectors having amplitude of 0Vdc. The space vector 
diagram consists of 6 sectors and each sector is further 
decomposed into 4 regions which constitutes a total of 
6*4=24 regions in a complete hexagon. For the competitive 
study, the analysis will be done on one sector and the 
procedure will remain same for the rest.   
 
In order to implement this algorithm three phase quantities 
must be converted into two phase quantities (α and β) which 
can be done by means of Clark’s transformation. These two 
part combine together to form a plane. 

 

 
 

Fig.3 Pictorial view of Clark’s Transformation [3] 
 

The Clark’ transformation provides the relationship between 
the abc reference frame and stationary reference frame (αβ0) 
[2]. This relationship is given as, 

 =  ⎣⎢⎢
⎢⎡1  0 √ √   ⎦⎥⎥

⎥⎤  

The position of stationary vector in space is dependent on the 
magnitude of vector as well as its direction by means of angle 
which can be calculated as, 

Vref =   +  
θ = tan   

A. Sector Selection 
 
     The space vector diagram is divided into 6 sectors and 
each sector comprise of 60o which makes the reference vector 
to rotate in entire 360o orbit. Once the value of ‘θ’ is known 
the sector can be identified easily using the strategy given 
below, 
 
If 0o≤θ<60o the sector is I. 
If 60o≤θ <120o the sector is II. 
If 120o≤θ <180o the sector is III. 
If 180o≤θ <240o the sector is IV. 
If 240o≤θ <300o the sector is V. 
If 300o≤θ <360o the sector is VI. 
 

B. Region Identification 
 
      The region selection is done by splitting the reference 
vector into its coordinate i.e. α and β as shown in fig.4. Here, Xn = reference vector. 

 
Fig.4 Reference vector and its corresponding coordinate 

 

Refer fig.4 for solving X1 and X2, sin( 3⁄ ) =  ⁄   →   a= sin( 3⁄ )⁄           
Refer fig.4, b= XnSinθ and a=X2 
 X2= XnSinθ sin( 3⁄ )⁄   → X2= 2 √3⁄  XnSinθ 
d= X1 + c Xn cos  = X1 + c 
X1 =  Xn cos  – c                                                       (1)                                                                                       cos( 3⁄ ) =   ⁄    → c = a(1 2⁄ ) 
Refer fig.4, a= X2     
c =2 √3⁄ XnSinθ(1 2⁄ ) →   c = XnSinθ √3⁄            (2)                                                                                                     
X1= Xn cos  − XnSinθ √3⁄  
X1=  CosƟ − Sinθ √3⁄                                     (3)                                                                     
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· If X1<0.5VDC, X2<0.5VDC and (X1+X2) <0.5VDC the 
reference vector lies in region I. 

· If X1>0.5VDC the reference vector lies in region II. 
· If X1<0.5VDC, X2<0.5VDC and (X1+X2) >0.5VDC the 

reference vector lies in region III. 
· If X2>0.5VDC the reference vector lies in region IV. 

C. Dwell Time Calculation 
 
      Once the region and sector is identified the next step is to 
calculate the on-time duration of three nearest vector. For the 
sake of simplicity, the volt-second balance in region I give, 
V2*Ta + V1*Tb + V3*Tc = Vref*Ts                                                               (4)                                                                                                                                
where, 
V1= 0Vdc              V2=  Vdc                 V3=   Vdc  
Resolve equation. (4) into its real and imaginary components 
gives, (1 3⁄ )Ta+0Tb+(1 6⁄ )Tc=( ⁄ )cos ƟTs                     (5)                                                                                                                                                 
0Ta+0Tb+√3 6⁄ Tc=( ⁄ ) sin ƟTs                                      (6)                                                                                                                                                                                                               
Ta+Tb+Tc= Ts                                                                                                               (7)                                                                                                                                                                                        
By simultaneously solving these equations gives, 
Ta = Ts2 sin  −  Ɵ 

Tb = Ts1 − 2 sin  + Ɵ 
Tc = 2masin ƟTs 
The dwell time for the remaining regions of sector I are given 
in Table II. 

TABLE II 
DWELL TIME OF SECTOR I 

 

Region Ta Tb Tc 

1 Ts2 sin  − Ɵ Ts1 −2 sin  + Ɵ 2msin ƟTs 

2 Ts2 −2 sin  + Ɵ 2msin ƟTs Ts2 sin  − Ɵ − 1 

3 (1 −  2m sin Ɵ)Ts Ts2 sin  + Ɵ −  1 Ts1 −2 sin  − Ɵ 
4 2m(sin Ɵ −  1)Ts Ts2 sin  − Ɵ Ts2 −2 sin  + Ɵ 

 

D. Switching Pattern 
 
      In order to mitigate the problem of harmonics only one 
phase is switched at a time while the remaining phase keeps 
at their previous state. For this purpose, the available 
switching schemes are 7-segment, 9-segment and 13-
segments switching schemes.  
For region I: --- → 0-- → 00- → 000 → +00 → ++0 → +++ 
→ ++0 → +00 → 000 → 00- → 0-- → --- 
For region II: 0-- → +-- → +0- → +00 → +0- → +-- → 0-- 
For region III: 0-- → 00- → +0- → +00 → ++0 → +00 → 
+0- → 00- → 0— 
For region IV: 00- → +0- → ++- → ++0 → ++- → +0-

→00-  
 

IV. Symmetrical PWM Generator 
  

       Once the switching sequence is calculated, the next 
objective is to calculate the duty cycle of the power switches. 
The bottom two switches of each leg of the inverter are 
connected in complementary fashion. So, there is no need to 
calculate the duty cycle of the bottom two switches. The 
switching sequence of region I of sector I is given in Fig.5, 
each phase has 3 different voltage levels which require 2 
PWM generators [4]. The duty ratio of top two switches of 
each leg of the inverter is given in Table III. 
 

 
 
Fig.5 Gate pulses of upper two switches of each phase leg for 
region I of sector I. 
 

TABLE III 
DUTY RATIO OF TOP TWO UPPER SWITCHES 

 

Switch Duty Ratio 

SA1 
2 +  + 24  

SA2 
4 + 3 + 44  

SB1 
 + 24  

SB2 
2 + 3 + 44  

SC1 
4  

SC2 
2 + 3 + 24  

 
 

V. Computer Model 
 

 
 

Fig.6 Sector and region selection block & PWM generator 
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Fig.7 Power Stage of the inverter 
 
Fig.6 and Fig.7 shows the model of 3-level SVPWM with 3-φ 
star connected load. In fig.6 Subsystem block is the 
implementation of Clark’s Transformation to calculate 
magnitude and angle of reference vector. Subsystem 1 is the 
implementation of sector determination. MATLAB Function1 
block incorporates the value of X1, X2 and (X1+X2) to 
calculate the region. The dwell time calculation Ta, Tb and Tc 
are calculated in MATLAB Function block which further 
generates the gate pulses and drives the 3-level NPC inverter. 
 

VI. Simulations & Results 
 

      Simulation results for the implementation of 3-φ, 3-level 
SVPWM is shown in Fig.8-11 respectively. These simulation 
runs with the following parameters, f1=50Hz, Vdc= 400V, fs= 
2 kHz. RL=10Ω, Lload=7mH and m=0.95 and Ts=1/2000sec. 
 

 
Fig.8 PWM Pulses 

 

 
 

Fig.9 Line-to-Neutral voltage 
 

 
 

Fig.10 Line-to-Line voltage 
 

 
 

Fig.11 Harmonic analysis of line current (R-φ) 
 

VII. Conclusion 
       In this paper the algorithm for the three phase three level 
SVPWM is presented in MATLAB/Simulink environment 
with detailed study of each block. The brief study shows the 
reduction of THD comparatively to two-level inverter. Refer 
[6] shows the harmonic spectrum of 2-level inverter. The FFT 
analysis has been performed to study the behavior of different 
harmonics component. The comparative study between 
SPWM and SVPWM shows the better performance of 
SVPWM by means of better utilization of DC bus which 
leads to increase in fundamental component up to some extent. 
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Abstract 
 

Ancient Chinese myths have long been passed on both in 
records and in words of mouth. In modern times, 
advanced technology has produced films and animations 
with CG visual which gained commercial success and 
proved their public appeal. This paper examines the 
generative mechanism behind monster characters in the 
ancient Chinese myth <Shan Hai Jing> as portrayed 
through CG technology. CG films based on <Shan Hai 
Jing> have been selected for the following analysis. First, 
literature review has covered the expression of characters 
in CG film. Second, generative mechanism behind monster 
character image was examined. Third, case study with 
sample films. The result was that, in using the motif of 
characters from <Shan Hai Jing> for CG films, based on 
the features of character expression in films, two 
characters image generation mechanisms, namely hybrid 
and mutant, are combined to create fantastic and figurate 
characters. This showed how the cultural and artistic 
values of <Shan Hai Jing> are enhanced by modern 
technology to create works with public appeal.  

 
Keywords: <Shan Hai Jing>, monster character image 

generation, transfiguration of modern  

 

I. Introduction 
     

The ancient Chinese myth of <Shan Hai Jing> originates 
from time before Qin dynasty and covers Chinese history, 
culture and ideology. The work consists of 18 volumes, 
including shan jing, hai jing, dahuang jing, and hainei jing. [1] 
The volumes mostly address the names and locations of 
mountains, the names, sources and flows of rives, different 
nations and foreign customs, culture, history, mythological 
figures, edible herbs, monsters and ancient myths. [2] <Shan 
Hai Jing> uses narrative to convey its contents which are made 
into images that have inspired various works throughout the 
ages [3]. In sum, <Shan Hai Jing> holds an important part of 
Chinese history and culture, with valuable references for a wide 
range of academic studies. In addition, imaginative monster 
images have found diverse incarnations in CG technology since 
digital technology can exaggerate or emphasize the existing 
images to create even more distinctive characters. Thus this 
study aims to examine monster characters of <Shan Hai Jing> 

as found in CG films as a way of modern expression of ancient 
Chinese myths. To this end, the scope of study covers CG films 
which feature monster characters from <Shan Hai Jing>. 

 
 

II. Character expression in CG Films 
 

A number of features can be observed in character 
expression in CG films; 1) narrative; 2) aesthetics; 3) public 
entertainment appeal. First, narrative is used to give characters 
appropriate features for the development of storyline. Here, 
characters are expressed with features that portray their 
personality. For example, in <Mural (2011>, a villain character 
is portrayed as big and rough in appearance. Second, aesthetics 
concerns the use of warm and familiar image to appeal to the 
viewers of CG films. Examples include cute monster heroes in 
the film <Monster Hunt (2105)>. Finally for public 
entertainment appeal, films seek to create interesting and 
entertaining features; this results in exaggerated and splendid 
directions. These features are all used to enhance the dramatic 
impact of characters in films. 

 
 

III. Image Making for Monster Characters 
 

Kim (2009) identified two styles of monster character 
creation, namely 1) hybrid and 2) mutant. [5], First, hybrid style 
refers to the process of combination and mixing of forms as 
shown in Fig. 1. Humans and animals can be combined to 
portray gods of mythologies, or different animals can be 
combined to depict animal gods. Those different shapes portray 
transcendental and mysterious beings, implying holy presence. 
 

  
 
Fig. 1 Two examples of hybrid monsters in <Shan Hai Jing> Left) 
Human-Animal Hybrid Right) Animal-Animal Hybrid 

 

 
Second, mutant style refers to the expression of mutation or 

deformity. As in Fig. 2, parts of human anatomy are 
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exaggerated, distorted, omitted or duplicated. Such 
exaggeration or distortion enhances character or expresses 
abundance. Omission or duplication contrasts superfluity and 
emphasis to express deficiency.  
 

  
 
Fig. 2 Examples of mutant : (Left) Exaggeration, (Right) Omission 
 

 
These two styles of monster character expression intend to 

make characters more horrifying or more ridiculous through 
contrast with ordinary human beings. This exploits human 
psychology where we find curiosity and imagination in things 
we that scare us. 

 
 

IV. Analytical Tool 
 

Pilot study has identified the following analytical tool. 
  

TABLE I 
 ANALYTICAL TOOL 

 
V. Case Study 

 
A. Case selection 
 

This study covers two real-image films with CG technology 
that feature <Shan Hai Jing> characters, namely <Mural 
(2011)> and <Monster Hunt (2015)>. These are shown in the 
table below. 

  
TABLE II 
 CASES 

 
Media Film 

Title <Mural> <Monster Hunt> 

Director Gordon Chan 
(陳嘉上) 

Raman Hui 
(许诚毅) 

Year 2011 2015 

B. Case Study Results 
 
B.a. <Mural (画壁), 2011> 
 

 
 
Fig. 3 Left) Hyungcheon in <Shan Hai Jing>, Center) Hyungcheonsu 
in <Mural>, Right) Jongjong in <Shan Hai Jing> 
 

 

Shown in Fig. 3. Left), Hyungcheonsu (刑天兽)character is 
similar to human beings but lack face; the upper body instead 
takes on facial features. This is a stereotypical example of 
‘mutant’-style character image. <Shan Hai Jing> describes, 
‘Hyungcheon fought Emperor power and lost; the Emperor 
cut his neck, buried him under Sanyangsan Mountain. His 
nipples were to become his eyes, belly button his mouth. He 
will dance with a shield and use an axe for weapon.’ Based on 
such description, <Mural> featured a character, as shown in Fig. 
3. Center), with 6 arms, 2 legs and wings but no head; the 
monster has sharp poisonous teeth on its belly, with 9 eyes on 
its chest. Here, 6 arms and legs often find various forms in 
<Shan Hai Jing> as is the case with ‘Jongjong’ monster in Fig. 
1 Right); these are all animal-based deformity in the mutant 
style. Hyungcheonsu in <Mural> draws from those two mutant 
monster characters with the addition of villainous image for 
narrative; it also creates dramatic tension for public 
entertainment appeal. In sum, the monster character in 
<Mural> presents a hybrid combination of characters from 
<Shan Hai Jing>, with fantastic and realistic depiction of CG 
characters.  

 
 

B.b. <Monster Hunt (2015)> 
 

In <Monster Hunt>, the six-legged monster in <Shan Hai 
Jing>, shown in Fig. 4. Left), was used to create monsters in Fig. 
4. Right). The <Shan Hai Jing> monster is a combination of 
different animals, mutation of forms and duplication of body 
parts; these are all mutant-style character techniques. Based on 
this, monsters are then created through hybrid combination of 
different monsters from <Shan Hai Jing>. 
 

 
 
Fig. 4 Left) Monsters of <Shan Hai Jing> Right) Monsters in 
<Monster Hunt> 
 

 

The first character in Fig. 4. Right), Huba (胡巴), is a benign 

Monster Character 
Image Generation 

1. Mutant 
2. Hybrid 

 

Character Expression  
in CG Films 

1. Narrative 
2. Aesthetics 
3. Public Entertainment 

CG Monster Character 
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character and thus takes the form of a child; this plays the 
narrative with cute and familiar image for aesthetics. Also, this 
enhances the entertainment appeal based on public demand. 
The third character in Fig. 4. Right), Hyulyo (血妖), is a 
variation of villainous character which adds dramatic tension 
and thus strengthens entertainment appeal. 

 
 

VI. Summary 
 

Mutant and hybrid techniques are used more than twice in 
complex and integrated ways to covert original monster images 
into CG character design. When mutant and hybrid 
mechanisms, as proposed by Kim (2009), apply to the 
cinematic character features to narrative, aesthetics and public 
entertainment appeal, CG film character creation will need 
another set of generative mechanisms. 

 
 

VII. Conclusion and Recommendation 
 

<Shan Hai Jing> monster characters in CG films take on 
modern interpretation to play to the demands of the views. 
Features of film character expression and image generation 
mechanism have been studied through literature review and 
case study. The result showed that, in order to achieve narrative, 
aesthetics and public entertainment appeal of film character 
appeal, hybrid and mutant styles are used in image generation 
in an integral manner. This study presents a case of modern 
adaptation of ancient literature which will hopefully serve as a 
point of reference for CG film character production. Also for 
monster character generation mechanism, another standard will 
need to be identified in addition to hybrid and mutant styles. 
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Abstract 
 

Each behavior of game player has its own meaning and 
game developers can get information applicable to design 
game levels through palyers’ behavior analysis. When 
paleyr’s behaviors are describd in specific patterns, 
behavioral flow can be visualized. This helps to recognize 
information intuitively so that correlation between 
player’s behaviors or actions can be found. This study is 
aimed to examine the methods of visualizing the behavior 
patterns of FPS game players and represent to 5 simplified 
behavior patterns.  

 
Keywords: Visualization, Behavior Pattern, FPS game 

  
I. Introduction 

     
Information visualization is defined as a process to make 

data and information expressed in a certain way to analyze. 
Visualized data helps non-experts see the relations of date 
easily and enables direct comparison between information. 
This technique is often used for behavior analysis in game 
industry. When it is supposed that level designing is a process 
in which a game developer assigns several game components 
in cyber space to give users diverse experience, visualized data 
can be used as analysis data to estimate a player’s behaviors. 
That is, they are used to analyze similar actions that a game 
player assumes in a cyber space or strategic behaviors taken in 
a certain area. It is also used as a theme of research to improve 
game playability [1, 2]. 

Analysis of player’s behavior enables evaluation of 
gameplay design that a game developer intends. Gameplay 
actions are expressed through the interaction of relevant 
factors [3]. Therefore, the applicable data in the stage of game 
development can be acquired through gameplay analysis and 
they help guide and player’s natural actions in a way a game 
developer intends [4, 5]. As most of games are, player’s 
actions are sequential and often are shaped in certain patterns 
depending on situation. Analysis of player’s behavior informs 
that each action has a different intent and behavior patterns 
reveal correlation between actions. In addition, it helps find 
how a current game is accepted to players and discover what 
improvements are needed. Particularly, FPS game is easier to 
intuitively capture the interrelation between space where a 
game is played and player’s actions than games in other genres 
[6]. 

This study looked into visualization methods used for FPS 

game and used them to visualize behavior patterns found in 
FPS game. To patternize player’s behaviors, this study coded 
each of gameplay actions so that various playing situations can 
be expressed. Experiments were carried out with those coded 
data and the player’s behaviors shown while playing game 
were patternized. And then, behavior patterns were visualized 
so that relations of data could be discovered. It is considered 
that this can be useful for game developers to predict player’s 
behaviors at development stage of FPS game. 

 
II. Visualization Techniques of Gamplay Data 

 
Visualization techniques of gameplay data is used as a tool 

to study player’s behaviors that take place in a certain area of 
game space and divided into 5 techniques by situation and for 
purpose [7]. First, chart and diagram is a visualization method 
that makes it easy to answer the quantifiable questions such as 
how many times a player make a certain type of action. It 
makes it easy to confirm the difference of it between game 
levels or players. Second, heatmap is used when data that can 
be mapped on coordinates of a game level map are visualized. 
With color values, it separates and expresses information on a 
certain position of a game level. It helps find correlation 
between action and position easily. Third, movement 
visualization is a method to express the entire paths a player 
travel in a certain game level by connecting start to end of 
game with lines. Because this visualization method makes it 
simple to confirm information of a player’s traveling paths, 
feedback on the assignment of game components can be easily 
obtained. Fourth, self-organizing map is a visualization 
method to compress and group game data and segment the 
domains of game levels into grids. It has a merit of expressing 
visualized data by a small unit. Last, node-link representation 
is a method to visualize abstract or high- dimensional data 
whose spatial relation is hard to visualize. It divides action 
units by node and is often used to set behavioral sequence. 
Those visualization methods can be adopted and utilized 
selectively according to the purpose of analysis. 

Heatmap, movement visualization, and self-organizing map 
in FPS games are used to express various information and 
analyze spatial concepts by approaching analytical perspective 
on game levels. Chart and diagrams, and node-link 
representation are also used to classify game players into 
certain groups and find the differences among the groups, or 
discover correlation between behaviors. For these reasons, 
visualization method is chosen and utilized depending on the 
target to analyze. In this study, node-link representation of 
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visualization methods was used to divide players into groups 
by level of experience and confirm their behavioral differences. 
This method was intended to directly compare groups and 
simplify large amounts of data. 
 

III. Player Behavior Patterns in FPS Games 
 

To identify if game players show different behaviors by the 
level of experience, A preliminary experiment was performed 
to code all the possible actions that players can take as seen in 
Table 1. The coded player’s actions are derived from 6 basic 
actions (Idle, Move, Attack, Reload, Change, Search). They 
can be arranged in a total of 12 actions (7 single actions and 5 
simultaneous actions) [8].  

 
The players were divided into 2 groups (5 novices and 5 

experts) by the level of experience and 500 behavioral data 
from their repeated gameplay. The collected data were applied 
with 12 types of action codes through repeated observational 
analysis and gameplay processes were simply visualized to 5 
types of behavior pattern (2 patterns of novices: "NP1, NP2", 
and 3 patterns of experts: "EP1, EP2, EP3) as seen in Fig. 1.  

 
When the behavior patterns were examined, it was known 

that NP1 and NP2, which result from combination of single 
actions (6 types) only, were the main patterns found in the 
novice group. While EP1, EP2, and EP3 were the main 
patterns, which result from combination of both single actions 
(2 types) and simultaneous actions (5 types), were found in the 
expert group. This explains that game players behave all in a 

similar way in a similar context regardless of the groups 
because they have the same goal for a game level. But there is 
difference in their behavior pattern for different level of 
experience.  

This simplified visualization helps to identify the differences 
in the two groups instantly and acquire information necessary 
in the process of designing game levels. 

 
IV. Conclusion 

 
This study was exmined visualization methods that can be 

used for FPS games and carried out two experiments; one 
preliminary experiment to extract action codes and the other 
experiment to collect behavior data by the level of experience. 
The collected data as result of the experiments were simply 
visualized to 5 types of pattern through repeated observational 
analysis. These behavior patterns help to compare intergroup 
differences intuitively and indentify the relationship between 
actions so that game developers can predict player’s behaviors. 
Moreover, it is expected that designing several of game 
components in game levels will induce player’s behaviors and 
give users diverse experience.  

This study proposed an analysis method of player’s 
behaviors using a visualization of behavior pattern besides 
existing ones. It is significant to provide an empirical method 
that can be utilized effectively during the game development.  
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TABLE I 
GAMEPLAY ACTION CODE IN FPS GAMES 

        
Single Action Simultaneous Action 

Code Description Code Description 
Id Idle   

Mv Move   
Atk Attack M_A Move with Attack 
Re Reload Weapon M_R Move with Reload
Ch Change Weapon M_C Move with Change

Sch_E Search Enemy M_SE Move with Search 
Enemy 

Sch_S Search Safety Zone M_SS Move with Search 
Safety Zone 

Fig. 1 Five Types of Gameplay Behavior Pattern 
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Abstract- Floods are the nation’s greatest natural disaster. The 

severe floods, resulting from heavy monsoon rains and freak 

weather systems commenced in July, 2010, in the high altitude, 

northern parts of the country. According to the U.S. Geological 

Survey, Floods cause an average of $6 billion of property 

damage, claim 140 lives, and prompt more Presidential disaster 

declarations per year than any other hazard. Therefore, 

planning, design and construction of engineering 

infrastructure projects often requires consideration of the 

potential for flood risks. This involves the need of estimates of 

extreme flood probabilities to assess the infrastructure. This 

research is focused mainly on the flood frequency analysis, 

involving the method of probability distribution, working out 

the exceedance probability from the cumulative frequency, the 

inverse of which in turn gives the Return Period of the specific 

magnitude of flood. The project is carried out for different 

points located on three major hazard prone rivers of KPK. 

Therefore collecting discharge data on these points, applying 

frequency analysis methods and thus finding out the 

probability of return period of the peak discharge (flood) in the 

next 100, 50, 10 and 5 years. 

 

KEYWORDS: Discharge, Flood, Return Period, Probability Analysis 

  

I. INTRODUCTION 

 

lood events are a part of nature. They have existed and 

will continue to exist. Pakistan has seen many floods, 

the most worst and destructive is the recent 2010 Pakistan 

floods [2]. A flood occurs when the overflowing water 

submerges land and causes deluge. It is a cruel and violent 

expression of water. Floods have been occurring throughout 

Earth history, and are expected so long as the water cycle 

continues to run [8]. Streams receive most of their water 

input from precipitation, and the amount of precipitation 

falling in any given drainage basin varies from day to day, 

year to year, and century to century [6]. In the northern 

province of Khyber Pakhtunkhwa, formerly known as the 

North West Frontier Province, large-scale flash floods 

destroyed thousands of homes and infrastructural elements 

in a matter of hours. The water receded quickly and flowed 

down from  

 

 

 

 

the mountainous province to the central and southern 

provinces of Punjab and Sindh [2]. 

  

 For the design of Hydraulic structures it is not sufficient 

to take into consideration only the magnitude of the peak 

discharge, but also the frequency of this peak discharge is 

necessary. This study aims to evaluate flood occurrence 

probability in a most probable year using return periods and 

workout the return periods of maximum peak discharges 

using percentage of risks. 

 

II.  STUDY AREA 
 

 Study Area comprises of three main rivers of KPK, which 

are hazard prone rivers during 2010 flood that are River 

Indus, River Swat and River Kabul. Figure 1 shows a view 

of selected study area. 

 

 

Fig.1: Map of the Selected Rivers of KPK 

 

III. METHODOLOGY 

 

 Flood frequency is the concept of the probable frequency 

of occurrence of a given flood. For the design of engineering 

works, for example, it is not sufficient that the maximum 

observed flood was, say, 900m/s. It is also necessary to say 

what the frequency of occurrence of this flood is [1].  

 

 There are a number of probability distributions f (x), 

which has been suggested by many statisticians [7]. Of 

these, the more common are: 

 Log – normal Distribution 

 Pearson Type III Distribution 

Statistical Analysis of Probable Future Flood 
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 Gumbel Distribution 

 Frequency Distribution 

 Normal Distribution 

 

 The first three methods involves parameters more than the 

last two methods [3]. Therefore the last two methods are 

easy to use for this research.  

 
IV. ANALYSIS 

 

   For analysis two methods were performed on the annual 

discharge data for each site. But the analysis and results 

presented in this paper are for the end station (Attock 

Station) of River Swat and River Kabul. These methods are: 

 Frequency Distribution. 

 Probability Distribution. 

A) FREQUENCY DISTRIBUTION: 
 The analysis of the data collected at end station (Attock 

Station) of the River Swat and River Kabul using frequency 

distribution method are as follows: 

 

Table 1: Frequency Distribution 

Year 

 Peak 

Dischar

ge 

(cusec) 

Cumulative 

Frequency 

Distribution 

Cumulat

ive 

Relative 

Frequen

cy 

Excee

dance 

Proba

bility 

Return 

Period 

1970 278390 278390 0.024 0.976 1.0245902 

1971 300000 300000 0.048 0.952 1.0504202 

1972 306000 306000 0.072 0.928 1.0775862 

1973 316800 316800 0.096 0.904 1.1061947 

1974 331400 331400 0.12 0.88 1.1363636 

1975 356800 356800 0.144 0.856 1.1682243 

1976 373800 373800 0.168 0.832 1.2019231 

1977 380000 380000 0.192 0.808 1.2376238 

1978 381000 381000 0.216 0.784 1.2755102 

1979 383320 383320 0.24 0.76 1.3157895 

1980 386460 386460 0.264 0.736 1.3586957 

1981 392000 392000 0.288 0.712 1.4044944 

1982 398000 398000 0.312 0.688 1.4534884 

1983 404000 404000 0.336 0.664 1.5060241 

1984 408400 408400 0.36 0.64 1.5625 

1985 409500 409500 0.384 0.616 1.6233766 

1986 421000 421000 0.408 0.592 1.6891892 

1987 428100 428100 0.432 0.568 1.7605634 

1988 431400 431400 0.456 0.544 1.8382353 

1989 441700 441700 0.48 0.52 1.9230769 

1990 447600 447600 0.504 0.496 2.016129 

1991 462333 462333 0.528 0.472 2.1186441 

1992 469200 469200 0.552 0.448 2.2321429 

1993 474000 474000 0.576 0.424 2.3584906 

1994 475200 475200 0.6 0.4 2.5 

1995 486000 486000 0.624 0.376 2.6595745 

1996 503000 503000 0.673 0.327 3.058104 

1997 503000 504200 0.697 0.303 3.30033 

1998 504200 532000 0.721 0.279 3.5842294 

1999 532000 546200 0.745 0.255 3.9215686 

2000 546200 548400 0.769 0.231 4.3290043 

2001 548400 551500 0.793 0.207 4.8309179 

2002 551500 552060 0.817 0.183 5.4644809 

2003 552060 561000 0.841 0.159 6.2893082 

2004 561000 562430 0.865 0.135 7.4074074 

2005 562430 567000 0.889 0.111 9.009009 

2006 567000 572000 0.913 0.087 11.494253 

2007 572000 575000 0.937 0.063 15.873016 

2008 575000 578200 0.961 0.039 25.641026 

2009 578200 994600 0.985 0.015 66.666667 

 

 

Fig.2: Showing Discharge Vs Return Period of Attock Station 

B) PROBABILITY DISTRIBUTION 

 
Probability distribution analysis are shown in Table2; while 

its graphical distribution is shown in Fig.3. 
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Table 2: Probability Distribution 

Year  Peak Discharge Z F(x) Exceedance probability Return period 

2004 278390 -1.530669133 0.063 0.937 1.067235859 

2001 300000 -1.351728953 0.0885 0.9115 1.097092704 

2007 306000 -1.302046349 0.0968 0.9032 1.107174491 

2008 316800 -1.212617661 0.1131 0.8869 1.127522832 

2000 331400 -1.091723324 0.1379 0.8621 1.159958242 

1987 356800 -0.8814003 0.1894 0.8106 1.233654083 

1981 373800 -0.740632921 0.2297 0.7703 1.298195508 

2002 380000 -0.68929423 0.2483 0.7517 1.330317946 

1970 381000 -0.681013796 0.2483 0.7517 1.330317946 

1971 383320 -0.661803189 0.2546 0.7454 1.341561578 

2003 386460 -0.635802626 0.2643 0.7357 1.359249694 

1980 392000 -0.589929021 0.2776 0.7224 1.38427464 

1985 398000 -0.540246417 0.2946 0.7054 1.417635384 

1979 404000 -0.490563813 0.3121 0.6879 1.453699666 

1972 408400 -0.454129903 0.3264 0.6736 1.48456057 

1974 409500 -0.445021426 0.33 0.67 1.492537313 

1999 421000 -0.349796434 0.3632 0.6368 1.570351759 

1993 428100 -0.291005352 0.3859 0.6141 1.628399284 

1984 431400 -0.26367992 0.3974 0.6026 1.659475606 

2009 441700 -0.178391449 0.4325 0.5675 1.762114537 

1983 447600 -0.129536889 0.4483 0.5517 1.8125793 

1975 462333 -0.007541254 0.5 0.5 2 

1996 469200 0.049320487 0.516 0.484 2.066115702 

1982 474000 0.08906657 0.5319 0.4681 2.136295663 

1997 475200 0.099003091 0.5359 0.4641 2.154708037 

1986 486000 0.188431779 0.5714 0.4286 2.333177788 

1991 503000 0.329199157 0.6255 0.3745 2.670226969 

1998 503000 0.329199157 0.6255 0.3745 2.670226969 

1990 504200 0.339135678 0.6293 0.3707 2.697599137 

1989 532000 0.569331745 0.7123 0.2877 3.475842892 

1973 546200 0.686913908 0.7517 0.2483 4.027386226 

1994 548400 0.705130863 0.758 0.242 4.132231405 

2006 551500 0.730800209 0.7673 0.2327 4.297378599 

2005 552060 0.735437252 0.7673 0.2327 4.297378599 

1976 561000 0.809464332 0.7881 0.2119 4.719207173 

1977 562430 0.821305353 0.7939 0.2061 4.852013586 

1978 567000 0.859146936 0.8051 0.1949 5.130836326 

1992 572000 0.900549106 0.8159 0.1841 5.431830527 

1988 575000 0.925390409 0.8212 0.1788 5.592841163 

1995 578200 0.951887797 0.8289 0.1711 5.844535359 

2010 994600 4.399860533 0.998 0.002 500 

 

 

Fig.3: Showing Discharge Vs Return Period of Attock Station 
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V. RESULTS 

 

Two approaches are used: 

 

 Results based on the probability of maximum 

annual flood for each station in coming 5, 10, 20, 

50, and 100 years.  

 Results on the Risk base for each station using both 

methods of analysis [4]. 

 

 

A) PROBABILITY IN NEXT YEARS: 

The probabilities in Next years for the analysis through 

Frequency Distribution and Normal Distribution for Attock 

Station are given in Table 3 and Table 4 respectively. 

 

 

 

 

Table 3: Results at Attock Station by Frequency Distribution 

Year 
Peak Discharge 

(Cusecs) 

Return Period 

(Years) 

P In Next 5 

Years 

P In Next 10 

Years 

P In Next 20 

Years 

P In Next 50 

Years 

P In Next 100 

Years 

1978 567000 9 0.445071043 0.692053852 0.90516917 0.997230675 0.999992331 

1,992 572000 12 0.352772151 0.581096112 0.824519533 0.987100527 0.999833604 

1998 575000 16 0.275803566 0.475539525 0.72494121 0.960320717 0.998425554 

1995 578200 26 0.178072893 0.324435831 0.543613054 0.859287385 0.98019996 

2010 994600 67 0.072432199 0.139617975 0.259742772 0.528527201 0.777713399 

 

Table 4: Results at Attock Station by Normal Distribution 

Year 
Peak Discharge 

(Cusecs) 

Return Period 

(Years) 

P In Next 5 

Years 

P In Next 10 

Years 

P In Next 20 

Years 

P In Next 50 

Years 

P In Next 100 

Years 

1978 567000 6 0.598122428 0.838494417 0.973915947 0.999890115 0.999999988 

1,992 572000 6 0.598122428 0.838494417 0.973915947 0.999890115 0.999999988 

1998 575000 6 0.598122428 0.838494417 0.973915947 0.999890115 0.999999988 

1995 578200 6 0.598122428 0.838494417 0.973915947 0.999890115 0.999999988 

2010 994600 500 0.00996008 0.019820957 0.039249043 0.095253182 0.181433195 

 

B) RISK BASED CALCULATION 

 Results are obtained on the Basis of assuming Percentage 

of Risk and analysis of data through Frequency Distribution   

 

 

 

 

 

 

and Normal Distribution for Attock Station are given in 

Table 5 and Table 6 respectively. 

 

  Table 5: Risk Base Result at Attock Station by Frequency Distribution 

Year 
Peak Discharge  

(Cusecs) 

Return Period 

(Years) 
5% Risk 10% Risk 25% Risk 50% Risk 75% Risk 

1978 567000 9 0.435489662 0.894530482 2.442474596 5.884949192 11.76989838 

1,992 572000 12 0.589501007 1.210882063 3.306258129 7.966167236 15.93233447 

1998 575000 16 0.794770216 1.632521381 4.457525016 10.74005367 21.48010733 

1995 578200 26 1.307811365 2.686348799 7.334952614 17.67298769 35.34597537 

2010 994600 67 3.410939798 7.006342259 19.13049731 46.09341889 92.18683778 

 

Table 6: Risk Base Result at Attock Station by Normal Distribution 

Year 
Peak Discharge 

(Cusecs) 

Return Period 

(Years) 
5% Risk 10% Risk 25% Risk 50% Risk 75% Risk 

1978 567000 6 0.281334228 0.577882931 1.577882931 3.801784017 7.603568034 

1,992 572000 6 0.281334228 0.577882931 1.577882931 3.801784017 7.603568034 

1998 575000 6 0.281334228 0.577882931 1.577882931 3.801784017 7.603568034 

1995 578200 6 0.281334228 0.577882931 1.577882931 3.801784017 7.603568034 

2010 994600 500 25.62099199 52.62755999 143.6971472 346.226901 692.4538021 

 

VI. CONCLUSION 

 

 From this research, it is concluded that the highest flood 

[2] recorded in the history of Pakistan should occur once 

with a probability of 55% to 77 % in the next 100 years. The 

Results of frequency distribution are adopted for future 

design purposes because the results of the frequency 

distribution method are more reasonable and realistic as 

compared to probability (Normal) distribution  

 

 

 

method. These probabilities of the highest Flood to occur in 

future are given in Table 7. 
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Table 7: Showing Probability of Highest Flood in Next Coming 

Years 

Coming Years Percentage Probability 

Next 5 Years Probability (3-7) % 

Next 10 Years Probability (7-13) % 

Next 20 Years Probability (14-25) % 

Next 50 Years Probability (33-52) % 

Next 100 Years Probability (55-77) % 

 

 

Figure 4: Showing Graphical View of Table 7 

 

VII. RECOMMENDATIONS 

 

 Recommendations based on the findings of the study are: 

 

 Research should be extended to other rivers of 

Pakistan. 

 Research should be carried out using other methods 

as well. 

 New structures should be designed as per Designed 

Flood. 

 Existing structures that overtopped by the flood 

should be re-built.  

 Annual Peak data shows different results at the 

same place using different methods therefore need 

of daily as well as hourly data should be made 

possible. 

 During collection of Data, some of the gauge 

station data was absent therefore measurement of 

Data as well as availability of data at each gauge 

station should be made sure. 

 Sophisticated equipment should be used for 

measurement of Discharge and for rainfall. 

 During Data Collection from different departments, 

their data shows variability in their values so there 

should be coordination among different 

(hydrological, meteorological etc.)   departments. 
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Abstract 
WhatsApp has changed the way of traditional texting. It 
is a mobile messaging application. It allows free exchange 
of texts, videos, documents, location and pictures. The 
study points out that WhatsApp is an advance tool for 
information flow and has provided a fastest news sharing 
mechanism. The study further explored that due to 
inexpensive and secure services of WhatsApp it has not 
only promoted but provided a new horizon to the citizen 
journalism. 
 
Keywords: WhatsApp, Journalism, Pakistan, media coverage tool, 
information gathering, news reporting, news coverage 
 

Introduction 
 
Right from the emergence of Pakistan the field of journalism 
has evolved significantly as it is under continuous 
transformation. In the initial days of the independence of 
Pakistan, journalists faced resources constraints impeding 
efficient publication and circulation of newspaper. These 
constraints flowed from multiple resources such as influx of 
migrants, dearth of industries in the newly born country etc. 
Under these strenuous conditions the key stakeholders for the 
field of journalism started progressing step by step by 
initiating various national newspapers, news channels and 
news magazines. 

Journalism is not just a profession it is a biggest 
responsibility for a person who is called journalist. Because 
journalists are not just telling their audience what happened in 
this world, rather they are also giving them information that 
will help them to make the best possible decision about their 
lives, their humanities and their government. Before 20th 
century journalist in Pakistan faced tough conditions as a lot 
of physical input was required. Journalistic practices in those 
times required a lot of manual labor as journalists had to use 
hands in the process of newspaper making. This manual labor 
started from the phase of gathering of news from the 
surroundings followed by the phase of noting it on the paper 
for an intelligent analysis of the collected information. The 
final phase of this manual labor demanded dispatch of news 
to printing press where decision about the color and format of 
the news was finalized. Pakistani news media has experienced 
significant enhancement due to various factors such as high-
tech advancements in news production, and increased news 
awareness among individuals due to the increase in literacy 

rate and university education. Journalistic media is showing 
divergence from print to electronic broadcast media or 
newspaper to TV and from websites to digital technology. 

In today’s era, the news media is an instant source of 
getting information about the world therefore there is a 
responsibility on journalists’ shoulder who give us this 
information. New development in news media in Pakistan 
started in 2002 with promulgation of freedom of information 
ordinance of 2002 the PEMRA (Pakistan Electronic Media 
Regulatory Authority) ordinance of 2002. The freedom of 
information ordinance contains positive features 
acknowledging citizens’ right to know (Arshad & Ashraf , 
2015). Advancements in science and technology has affected 
the field of journalism and consequently journalist’s practices 
are changing. Journalism is such profession in which truth, 
equality, authentication are important elements of journalist’s 
practices. It is the duty and responsibility of journalists to 
advocate societal news and modify them, present the facts, 
carried out non-adoptability behavior towards plagiarism, 
unveil the truth, keep the information source private and 
presenting the assumptions with facts. However, in order to 
bring the instant big breaking news on daily basis, journalists 
are using and utilizing new trends and advancements in their 
text message applications (Edwards, 2016). 

However, in news practices, digital communication 
activities get recognition from incident of London bombing 
occurred in July 2005. Other incidents like Airplane in the 
Hudson River Twitter photo 2009, 2011’s Egypt protest video 
on YouTube, 2015’s Syrian baby's lifeless body lying in the 
surf on Turkish beach (Hermida, 2012) etc., all these incidents 
give rise towards the need of new communication channels. 
Journalists and other media person always strive for new 
technologies (Kovach & Rosenstiel, 2001). This is the 
demand of journalism profession because journalists are 
always eager to discover unfolds facts that can generate any 
news story or breaking news. In Pakistan, this new 
advancement in technology makes journalists life easy as it 
provides support to handle the burden of journalistic practices 
(Arshad & Ashraf, 2014). In today’s era, journalists in order 
to fulfill their information communication needs, are using 
different digital applications and “WhatsApp” is one of them 
that greatly influence the news practices of journalists.  
All around the world, “WhatsApp” usages frequency 
increases among the journalists as well as high authorities. 
Like, Kenya’s Ministries are using “WhatsApp” for press 
releases and reporting for good public relations. Kenya’s 
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Ministries also shared their important information with the 
journalists with the help of “WhatsApp” application 
(Wainaina, 2016). After the emergence of “WhatsApp” in 
Asia, it is considered as one of the reliable and friendly usage 
application among journalists in Pakistan. According to the 
research conducted by Pruto (2016) one billion active users 
used “WhatsApp” every month. After the appearance of this 
new messaging application “WhatsApp”, journalists have 
realized the importance in the field of journalism.  

In Pakistan, Journalistic practices are considered as 
controlled by the strict editorial practices. However, media 
organizations are enthusiastically using “WhatsApp” to 
distributes their news and beats (Cohen, 2016). Journalists are 
now well aware that traditional practices are no longer useful 
in communication and “WhatsApp” easily replaces the way of 
news and information dissemination (Siapera, 2012). Because 
of its easy use, now Pakistani journalists are also adopting this 
new messaging application “WhatsApp” and share their 
pictures with others, exchange recordings within their 
colleagues, reports, voice recordings and much more. 
Journalists are writing digital tickers for news channels, 
stories, headlines, news, research, discussions and records 
interviews, taking pictures, makes videos on the spot, and also 
writing scripts (Edwards, 2016). WhatsApp is a growing 
ground for learning and application for journalists and it is 
shaping the new practices of journalism (Brown et al., 2015). 
Due to immense effects “WhatsApp” emerged as “Global 
Phenomenon” (Pew research center, 2010). “WhatsApp” is 
advanced correspondence application that promises comfort 
usage to its application users and its effects seems on 
journalism field. This application is not only influencing the 
way messages are conveyed rather it also affects the 
journalist’s practices of news gathering in the whole world. 
Journalistic practices are changing, news gathering and 
transferring of information is becoming digitalized day by day 
(Herbert, 1999). In today’s digital space, social interactions 
have become so tangled with “WhatsApp” that it is important 
to examine how journalists are using it for the news practices.  
 
Literature Review: 
Historical evidence demonstrates that new practices can 
spread generally crosswise over journalism, which is 
ultimately transforming the field. Journalism has been around 
“since people recognized the need to share information about 
themselves with others” (Zelizer, 2004) and journalists share 
different news and information with others with the help of 
new applications (Cochran, 1997). New message exchange 
applications have improved the practices of gathering news-
stories and information that is interesting for journalists 
(Council of Europe, 2015). 

Day by day “WhatsApp” has changed the way of 
how news is gathered and is becoming an important source 
for news. “WhatsApp” first got recognition, when a Syrian 
immigrant shared his fight to reach Europe immediately on 
“WhatsApp” in term of reporting and news gathering (Specia 
2015). In this report a young man’s struggle public in Turkey 
via a chat on messaging service on mobile. Reporter found 
that just an application facilitated her to build a relationship 
with her source that would not be easy otherwise (Warren, 
2015). According to a research one out of every seven persons 
in this world is using “WhatsApp” therefore, “WhatsApp” is 
now used as a media tool as well (Reid, 2016). In current 

circumstances “WhatsApp” can help to diminish the 
hindrance between the reporter and the sources. BBC 
incorporated “WhatsApp” in news-gathering practices like 
they use “WhatsApp” for health news like Ebola education in 
West Africa (Frankenhauser, 2015). “WhatsApp” is the main 
application which triggers 500 million people in this region 
and it’s free and that’s why people get benefits with this step 
(Lunden, 2014). BBC World Service used “WhatsApp” quite 
efficiently during “Typhoon Haiyan” at the end of 2014 in the 
Philippines (Shukman, 2015).In this case, the creative team 
on the ground in the Philippines set up “WhatsApp” account 
on the team phone and encouraged listeners to get in touch 
with the program “World Have Your Say Programme” via 
“WhatsApp” alongside the more traditional channels (Reid, 
2014). 

Apart from the coverage on health issues, 
“WhatsApp” is also being used for the political coverage. 
BBC used “WhatsApp” for India’s election by distributing 
news, information and political trends. Liz Corbin the BBC 
News Singapore Bureau Editor says “WhatsApp” is 
something we've been using for major deployments for some 
time now (Llewellyn, 2016). For promoting journalism on 
“WhatsApp” we have some examples like “Pope Francis” 
coverage in The New York Times by “WhatsApp”. New York 
Times experimented with “WhatsApp” to updates pope 
watcher. People who want “Pope Francis” information first 
they added the contact numbers and then texted “POPE” on 
that number which signaled that you want updates and at any 
time if you want to leave this then just write 
“UNSUBSCRIBE” to the same number and you quit (Welsh, 
2015). BBC News India gives a number to those who are 
interested to know about India’s election progress and people 
think “WhatsApp” is the biggest game changer in elections 
(Barot, 2014). Real advances from experimentation and 
continuously hard-hitting the way journalistic work has 
facilitated in lessening the gap among skilled print 
professionals, digitally-intellectual editorial people and 
developers in the newsrooms. 

The Guardian’s reporter Adam Gabbatt, used a 
“WhatsApp” Broadcast List to hold the chat on “Republican 
Presidential Debate 2015”. He covered the politics debate by 
taking the conversation to “WhatsApp”, posted updates, 
chatting about all the big moments, and posted a few pictures. 
He also used to give a number to those who want to 
participate in this conversation, they write “JOIN” before start 
chatting and broadcasting. After joining the group if a 
member he/she wants to quit he write “STOP” to unsubscribe. 
As a result, during this broadcast phase, Gabbatt repeatedly 
replied back to the broadcast group what people were 
discussing with him separately (Gabbatt, 2015). “WhatsApp” 
broadcast lists allow the users to send out messages to many 
contacts at one time, but the contacts who accept the 
messages are only able to send replies to the original person 
who started this broadcast (Marshall, 2016). Trushar Barot, 
the World Service apps editor says that this innovative service 
might right away make it easier to convey content to 
“WhatsApp” clients (Barot, 2014). 

“WhatsApp” has a unique and best feature of end-to-
end encryption. An improvement to its confidentiality makes 
it almost unfeasible for anybody to understand writing and 
read users’ (Journalist’s) communication—even the group 
independently. The innovative encryption system means 
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“WhatsApp” communication will currently trek all the means 
to the receivers’ gadget before simply being encoded among 
the user’s gadget along with “WhatsApp” server (Greenberg, 
2014). “WhatsApp” founder, Jan Koum stated that the annual 
subscription fee was still a blockade to some users (Fried, 
2016). PPF (Pakistan Press Foundation) reported that since 
2000, more than 200 journalists were killed (Rehman 2014) 
and another report says that 28 journalists were killed in 2015 
(PPF 2015). According to CPJ (Committee to Project 
Journalism) report there are the 14 countries where at least 
five journalists have been murdered without a single 
perpetrator being convicted in which Pakistan is on 9th 
position (Committee to Protect Journalists, 2015). According 
to the CPJ (Committee to Protect Journalist), Pakistan is the 
4th deadliest country for journalists where sensitive or serious 
news reporting and news coverage punishment is death by the 
hands of unknown groups (AFP 2016). Dawn newspaper 
editor Zafar Abbas take “WhatsApp” initiative for safe the 
journalist's life is remarkable (Huang, 2016). In terms of 
source safety, “WhatsApp” co-founders Jan Koum and Brian 
Acton said that “WhatsApp” has always shown its main 
concern in making user data and communication as secure as 
possible. Due to its end-to-end encryption, journalists feel 
extra protected and secure than before (Aljazeera, 2016). 

In order to explore the use of “WhatsApp” in 
Rawalpindi/Islamabad (Pakistan) in term of their professional 
demands this paper analyses the qualitative study, the topic of 
study is being implemented by other researchers in different 
aspects and with various point of views. There are many 
researches done regarding “WhatsApp” use, its new feature 
and key role in communication scenario and the positive 
impact of “WhatsApp” on youth cherished chat (DJ Ms & 
Jisha K, 2014). In this study, they found that “WhatsApp” has 
created a sagacity of familiarity, closeness, belongingness and 
relationship with friends and relatives. Some of the most well-
known technological modernizations are smart phones, 
laptops and using the internet in journalism. Journalist have 
significantly exaggerated, many aspects of survives. Today, 
the Internet usage in journalism is growing day by day at a 
far-fetched speed (Dutton, 2013). 

In this research, to understand the Journalistic news 
practices, Glaser & Strauss’s (1967) grounded theory process 
is being followed. Grounded theory is a technique or a 
process in qualitative study which indicates major themes of 
any analyses (Martin & Gynnild, 2011). As a whole, 
researches make it obvious that journalistic news gathering 
practices have been changing with the passage of time. The 
researches, reports and news articles will become the basis of 
this study as the research is identifying that the WhatsApp 
more or less fulfills the journalistic demands. This research 
deals with the journalistic news practices in media and the 
effect of changing trends in modern news practices. Glaser & 
Strauss (1967) declared that grounded theory is a methodical 
finding of a theory from given information and it is a general 
method of comparative analysis of gathered data. For current 
study, we have used semi-structured interviews. The semi-
structure in-depth interview directly gives an apparent 
position of instructions for inquirers and can present 
consistent, analogous qualitative information (Cohen & 
Crabtree, 2006). In this qualitative research, we inductively 
derive theory through analyzing rich data carefully and 
presented through thick description. The grounded theory 

process is followed in this research to explain the changing 
patterns in news practices due to technological advancements 
like “WhatsApp”. 

 
Research Questions 
RQ1: How are the journalists in Rawalpindi and Islamabad 
using “WhatsApp” to meet their profession’s demands? 
RQ2: How and in what ways it is affecting their news 
practices? 
 
Methodology 
This article follows the qualitative approach by utilizing in-
depth interviews to examine the perceptions of Pakistani 
journalists about using of “WhatsApp” in their practices. In-
depth interviews are useful tool in exploratory qualitative 
social research and the main tool for inquiring research 
objectives (Ritchie, Lewis, Nicholls & Ormston 2014). Semi-
structured in-depth interviews can convey the meaningful 
discussion of the respondents’ personal verbal communication 
(Lindlof, 2010). For this research study, researchers have used 
snowball sampling technique. snowball sampling is also 
called referral sampling technique and it is used when a 
proper sampling frame is not available or the characteristic 
under study is rare. Snowball sampling is mostly used for 
different respondents (Bailey, 1994). The researchers have 
conducted 20 interviews of professional journalists working 
in Pakistan (Rawalpindi/Islamabad). It has been made sure 
that sample is made representative by covering respondents 
from diverse groups i.e. different in their gender-specification, 
working experience, Job designations, and in their languages 
but they are selected on their availability. Before the 
interview, researcher made phone calls to different journalists 
upon the reference of other journalists (snowball technique) in 
order to explain reasons for conducting this research and ask 
for their help. Some interviews are taken telephonically while 
for some interviews, researcher visited different offices. 
Average time to conduct the interview is twenty minutes. 

 
Table 1.                  Characteristics of Interviewee 

Gender   Number of Interviewee     Urdu News-Paper     TV Channel 
Male Journalist       18                                  10                                08 
Female Journalist    02                                  01                                01     
 
Total Journalist       20 

 
Findings and Discussion: 
First objective of this research study is to find out that how 
journalists are using “WhatsApp” in their news practices. In 
the light of our in-depth interviews, four themes were 
identified. First theme Work practices deals with how the 
work practices of journalists were associated with the use of 
“WhatsApp” in journalism. Second theme News Reliability 
deals with how the news reliability on “WhatsApp” advances 
the journalistic practices. Third theme deals with end-to-end 
encryption. Fourth theme Citizen Journalism deals with “Is 
citizen journalism boosted through “WhatsApp”? Finally, 
fifth theme Information Flow deals with looking of quickest 
information flow in journalistic practices. 
Work practices: 
Work practices of journalism are related to previous methods 
used by the journalists for information gathering and news 
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reporting to meet their journalistic demands. Through our in-
depth interviews, we tried to gain a multi-faceted approach 
keen on the journalists’ old news practices, the practice of 
information gathering and the use of “WhatsApp”. In an 
interview, a senior journalist and bureau-chief Abb Takk news 
channel Mazhar Tufail (retd) said; 

‘In 2002 when electronic media came in 
Pakistan we used just Fax, which was very 
difficult as ink used to fade away with the 
passage of time and we didn't have any 
other evidence of our reports, and due to 
lack of physical evidence higher authorities 
said “it is a typical mistake” so many of our 
journalists were dismissed or fired from 
their jobs. Than we used Email which gives 
ease but at that time we need trainings for 
manage archives. With the help of 
Messenger, we feel more ease in our 
journalistic practices. But now I see that, 
all journalists welcome new mobile 
applications for news gathering practices 
like “WhatsApp”. 

According to Ramaprasad, Liu and Garisson (2012) previous 
research, “respondents believed that these technologies, 
especially computer, Internet, and cell phone or their different 
upcoming applications, had located news at their fingertips, 
eased contacts with international and national information 
sources, varied their thought’s pool, and ready their careers 
quicker and easier in a few ways”. Journalists welcome new 
technologies all the time and with the passage of time our 
journalistic practices have changed. In Pakistan broadcast 
journalism is less practical in history and flourish after 2002 
(Shrivastava, 2005).  
Though some journalist pointed that now reporting days are 
rarely ‘tough’ as in the past when new technologies, mobile 
apps and other facilities were rare we worked day and night to 
save our jobs. The view about the traditional and current work 
practices in journalism, Daily Halaat Islamabad’s newspaper 
journalist, Ijaz Farooqi said; 

‘In my 30 years’ of experience in print 
media, I saw many new technologies and 
practices in journalism’s field. In the start, 
we worked with typing machines and we 
faced a lot of troubles because of the lack 
of resources and inefficient record’s 
management. Nowadays, new journalists 
are more advance and quick, they use 
different mobile Applications and send us 
news, we send it to the printer and printer 
prints in good quality. Now the flurrying 
of news gathering practices has become 
tranquil’. 

Journalists also receive some training in new technology for 
improving their news practices. Mr. Riaz-ul-haq, Express 
Tribune journalist mentioned that; 

‘Due to “WhatsApp” and other facilities 
now I call my job a “Couch Journalism” 
because we get or pick news from 
different “WhatsApp” group in our news 
room or offices from different ministries 
PRO’s side and we rewrite it according to 
our channel’s policy or interest’. 

Mr. Tazeen Akhtar Senior journalist at Daily Azkaar says that; 
‘Very fast, very effective and most 
convenient application is journalist life is 
“WhatsApp”. 

Journalists express their satisfaction with the usage of 
“WhatsApp” because it allows them to get information and 
share it or report it from a distance and connect them with 
their offices or work places. 
 
Reliability: 
From journalist’s interviews, we understand that in start of 
news reporting and news gathering journalist use or find 
different tools for checking their news’ reliability and these 
tools are changing with the passage of time. When the 
researcher, asked about the reliability issue of news-gathering 
in “WhatsApp” some of them said mostly it is reliable. 
Shams Rehman Abbasi, Economy journalist and member of 
National Press Club said; 

“As a journalist when I see “WhatsApp” 
group for any news then I also know the 
other journalists too, who share and report 
any news in this group. Some time we see 
some fake news, which is not properly 
verified than all group journalists become 
furious and said who are you? What is your 
designation? Tell us your channel name 
etc…. but it is rare in my view just 30 to 
40 % chances are for unreliability issue 
otherwise 60 to 70 % are reliable and 
accurate”. 

Daily Times journalist, Miss. Memona Arif noted that: 
“Yes I feel it is reliable because government 
ministry officials and spokes persons upload 
their events on “WhatsApp” group for 
journalists and news channels”. 

All interviews give almost same reply in term of reliability 
they said that “WhatsApp” is reliable for news practices. 
Nearly every news outlet is using “WhatsApp” in some way 
or the other. Majority of the Journalists, editors and reporters 
said “WhatsApp” is frequently used for work. The following 
summarizes those findings that are most relevant to 
journalism practices. 
Mr. Tazeen Akhtar mentioned that; 

“WhatsApp” is a fastest and reliable platform 
for news sharing and reporting for journalist 
and we all use it very well because it gives us 
safe environment to practice. Now many 
media houses encourage new apps for instant 
news coverage or reporting”. 
 

End-to-End Encryption: 
When the researcher asked about the “WhatsApp” new 
feature end-to-end encryption role in journalism and news 
gathering practices. As Shakeel Anjum, a senior journalist and 
president of the Pakistan National Press Club said: 

‘I just found that the fore most and basic 
benefit of “WhatsApp” is that we talk to our 
sources without external tapping or it is 
protected. On phone call news gathering is 
tough and not safe. This new security provides 
us good confidence and our sources also feel 
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secure on “WhatsApp” call rather than any 
other for news sharing’. 

Mr. Farukh Telecom journalist ARY news TV channel answer 
on that, ‘ 

“WhatsApp” call or message is not easily 
traced out so as a journalist my source and 
I are safe and secure’. 

Mr. Syed Asim Raza senior journalist at SUCH TV also told 
us that, 

‘In “WhatsApp” our privacy is little more 
maintained and we feel secure in news 
sharing’. 

In an interview Mr. Javeed Jadee senior journalist NewsOne 
TV channel said that; 

‘I and my friend talk on some confidential 
issues and we know about online Bug, 
then we use code wording on telephone 
and we face wrong interpretation 
problems but on “WhatsApp” we are 
openly discussing every issue without any 
hesitation and code wording’. 

Other journalists mentioned that end-to-end encryption is a 
good feature in term of source privacy. Because every 
journalist’s first priority is, that their source becomes safe and 
secure and “WhatsApp” provides this security. 
 
Citizen Journalism: 
For some interviewees “WhatsApp” has become a good news 
sharing tool in term of citizen journalism. Mr. Nawaz Raza 
Chief Reporter of Nawa-e-waqt newspaper encouraged 
“WhatsApp” in newsroom communication. He stated; ‘Most 
of the time, citizens report before our reporters, so they are 
more active than us now’. 
In the interview Mr. Javeed Jadee senior journalist said that; 

‘Citizen’s participation has increased due 
to “WhatsApp” in media and it has built a 
partnership between citizens and media 
channels. Citizens record a video on spot 
and send it to media channels. Citizens are 
very active in media in term of news 
sharing practices’. 

Mr. Riaz-ul-haq Express Tribune journalist said that, 
‘In Pakistan some channels motivate citizen to 
report them but this trend is so rare at that 
time. But yes, with the passage of time it will 
improve with citizen journalism’. 

Senior Journalist, Mr. Tazeen Akhtar, mentioned that; 
 ‘some people criticize on that boost of citizen 
journalism because they think people 
exaggerate in news but I think every new 
technology have some positive or negative 
aspect so it’s good because we are informed 
before anyone else. He also said that, 
“WhatsApp” is a medium of connection 
between reporters, journalists and news-
channels’. 

 
Information Flow: 
For many interviewees, “WhatsApp” in many ways was more 
useful and quickest than any other news gathering tool. It 
unleashes its power when you reverse the newsroom-audience 
information flow— from news-gathering to broadcasting. 

According to the Director of the Reuters Institute for the 
Study of Journalism on the basis of their distinctive data from 
10 countries find that Facebook, YouTube, Twitter, Google+, 
and “WhatsApp” are considerably significant set-ups for 
news. In these findings “WhatsApp” is being use for 
information sharing and discovering news. According to this 
statistic, 26% of users in Spain at the age of 18-24 years use 
“WhatsApp” for news purpose. (Newman & Levy, 2014).  
Mr. Shahbaz Ahmad SUCH TV journalist stated that; 

‘Today without “WhatsApp” you can’t do 
anything in electronic media. Within minutes 
we share any news in groups and every 
journalist is informed with this news’. 

Print and electronic media journalists both use “WhatsApp” 
on some levels but the difference of reporting is just on the 
basis of time. In electronic media, every second is important 
so “WhatsApp” help them on quick sharing and editing their 
reports for news channels. But print media have 12-hour time 
relaxation and they share their news coverage and images on 
WhatsApp. Now a new trend in Pakistan is risen which is 
called Visual Journalism in which every print or electronic 
media have their own webpages where they update current 
audio-video news for them they appreciate “WhatsApp” 
because it gives them instant news-feed. 
 It’s quick, easy and cheap, more personal than email and less 
likely to be overloaded. It’s very simple to share photos and 
video that others could start to check out and verify. It’s great 
for multi-location deployments or where your team is spread 
over a wide area. Everyone can see what everyone else is 
doing so correspondents won’t be asked for ‘lives’ when 
they’re out of action/busy. Miss. Memona Arif journalist, 
Daily Times said; 

“WhatsApp” gives ease in this field but some 
journalists rely on shortcuts and forget the field 
practices. Now official statements and regular 
news are update on WhatsApp and if it is in 
Urdu news than we go on WhatsApp web apply 
bar-code then convert it in Unicode and finally 
air it on different TV channels’. 

Mr. Shahbaz journalist at SUCH TV said that; ‘the places 
where access to camera is difficult or not allowed then we use 
our mobile-cameras and “WhatsApp”, to send our news to our 
channels. And it’s excellent for team-building and mutual 
support. The majority of interviewers from the electronic 
media stipulates that their TV channel’s standards were strict 
on timely news, and made worse by “WhatsApp”. Now we 
run with time and use “WhatsApp” for TV news and send 
tickers with “WhatsApp”. 

Despite efforts to do so, the paper have its 
limitations. At first, this study has its narrow area of research 
because this research is limited on Rawalpindi/Islamabad’s 
working journalist, therefore for further research on other 
countries and cities is required. Second limitation is gender in 
our process researchers just go to the next person (snowball 
sampling) which is referred by the first one so many of my 
interviewees are male which is a shocking finding for us that 
number of male journalist are far more than female journalist 
in Pakistan but because it’s not my major finding so for 
further research we try to focus on gender base journalistic 
practices as well and find their views too. At last the final 
limitation in this research is qualitative study; therefore, for 
further research other quantitative methods can be applied. 
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Conclusion and Future Research Suggestions 
This research’s results conferred the scope of “WhatsApp” in 
journalistic news gathering practices. The results showed 
diverse opinion of journalist regarding “WhatsApp” usage in 
journalism field some senior journalist interviews reveals that 
they are still hesitant to adopt “WhatsApp” in their 
newsroom. Research study results added better understanding 
of how the Pakistani journalists organized “WhatsApp” 
within the current work practices, news reliability, end-to-end 
Encryption, citizen journalism and information flow inside 
the journalistic practices. All journalists mentioned that 
people are now more active in using “WhatsApp” and with 
the help of that tool they are more inclined to join journalism 
profession. 

Some journalist believed that new mobile application 
“WhatsApp” has decreased the attraction of journalism. Other 
reason they highlighted that “WhatsApp” make the journalists 
lazy as they don’t verify the news-stories physically. The 
other effects of “WhatsApp” include changing patterns in 
information flow and even sometimes it is used as shortcut 
method for gathering news which contains little risk or 
threatening the journalism’s future in Pakistan. Interview’s 
results reveal that journalists are not only using “WhatsApp” 
for chatting purposes however they also gaining benefit 
practically by using this texting application in professional 
practices. Secondly our research reveals multi-dimensional 
themes (Work practices, Reliability, End-to-End Encryption, 
Citizen Journalism and Information Flow) influencing the 
Pakistani journalists towards adoption of WhatsApp in their 
news practices. 

In spite of its limitations, this research study suggests 
that “WhatsApp” can become a new application for 
Journalists which helps them in instant news gathering 
process. From interviews, we understand that with the 
invention of “WhatsApp” journalists’ news practices gaining 
changes with the time. Now Pakistani journalists are using 
and find “WhatsApp” as cheaper and reliable services for 
sharing their news, information and pictures. For further 
research on this area, the other researchers can work on 
comparison of Pakistani journalistic practices with other 
countries and cultures. 
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Abstract 
This research began with the idea of using a mirror, 

which is common in our life, as a device of Augmented 
Reality (AR) to support the general service of facial 
makeup. Focused Augmented Mirror (FAMirror) is a 
system of one-way mirrors with a certain degree of 
transparency in a certain direction, and a display behind 
them [1]. The mirror reflects original image of user on its 
surface, and the projected image from display behind of 
mirror merged on the surface of mirror, in order to 
provide an augmented image for user. This paper deals 
with optical feedback to minimize user's sense of 
incompatibility in facial make-up service using FAMirror. 
In the makeup section, there is a benefit obtained by 
blending users’ original face image with the cloned original 
image converted in HSV format with edited hue & 
saturation, rather than blending with simple RGB plain 
data in make-up process. The Matching Position adjusts 
the position of the image output from the screen behind the 
mirror to overlap on the original image reflected on the 
mirror surface with the image of the user taken by the 
depth-camera. The Color Adjustment works for 
recovering the original color data, lost due to the 
transmittance characteristic of one-way mirror and the 
external environment factor. It measures the error in 
blended image on mirror surface with a separated camera 
when using the system for the first time, then it builds a 
feedback set that allows continuous color correction 
without additional camera. This study provides 
user-friendly services with three types of optical feedback 
that support FAMirror and presents directions of human 
stereo vision error correction, or more accurate color 
adjustment for advanced service. 

Keywords- half-mirror; face-detection; virtual cosmetic; color 
adjustment; 

I. Introduction 
In the field of AR (Augmented Reality) research, device is 

the most important section that deliver enhanced information to 
users. Until now, researchers have been trying to transmit 
information to users through various devices such as head 
mounted display, mobile device, wearable computer and smart 
glass, then always found new devices that can transmit more 
accurate information to user. Mirror is the one of the most 
important items in our lives. People receive important 
appearance feedback from the mirror every day. In this sense, it 

was not surprised idea that the mirror combined with the AR 
technology, both provides proper information to user in real 
time. FAMirror (Focused Augmented Mirror) is a product that 
starts from the idea that we can use a mirror as a displaying 
information device [1]. In particular, FAMirror with AR has 
been able to provide not only reflected image, but also an 
attractive environment that can provide various make-over 
services like make-up, dress-up, etc. This system deals with 
facial makeup techniques, among the various makeover 
possible with FAMirror. However, new attempts always have a 
variety of problems, and FAMirror cannot get away with it. In 
this paper, we will discuss some problems of FAMirror-based 
facial makeup system, correcting optical errors, recovering loss 
of information, and other feedback methods. 

II. Related Works
In this section, we cover the various studies we needed to do 

this study, and the data we refer specifically to. This paper deals 
with the process of recognizing the shape of the virtual facial 
makeup and the process from recognizing feature to makeup. 
As we can see on the results of [2], [3], the virtual reality facial 
makeup system has the advantage of its freedom and versatility 
compared to the former facial makeup simulations, which can 
only reach the physical limits. For this purpose, it is necessary 
to separate the regions of interests on face and make 
appropriate make-up process for each facial area. Secondly, 
calibration is the one of the most important function, because 
the image of the user in the mirror system must be matched with 
the position of the image output on the display. The paper [4] 
deals with the calibration between the user's reflected image on 
mirror and the displayed image on the focused augmented 
mirror system. The color correction is the most important in 
this system. The use of the focused augmented mirror gratefully 
increased accessibility of this system, though it also called the 
inconvenience and disadvantage of the focused augmented 
mirror. The focused augmented mirror does partial reflection 
for all input light rays, it means the part of the original color 
value disappears beyond the mirror. This hinders the user from 
synchronizing with the original image as smoothly as possible, 
so feedback is needed for that part through color correction [5], 
[6]. In this paper, it deal with the correction on the 
projection-based color adjustment. It is not perfectly described 
the color correction on the focused augmented mirror system, 
but we can consult the way of basic color correction for our 
system. 
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III. Facial Makeup and Feedbacks 
 

There are three main parts of the virtual cosmetic system 
using FAMirror. The first part is a recognizing the face through 
RGB image and performing makeup. The second is optimizing 
and calibrating the image to mirror with depth images. At last 
the adjustment color of displayed image on the mirror with the 
feedback set made of images from RGB camera presented in 
front of the mirror, on starting calibration. 

 
 

 
Figure 1. System Flow   
A. Facial makeup 

  
The virtual cosmetic system proposed in this paper is started 

from the ROI based image identification. The system estimates 
the position of the face, eyebrows, eyes, nose, mouth, and 
cheeks. It tracks the pupils to match the viewpoint and focus 
and makes the result with blending and changing color weight 
for natural image. The basic implementation direction is to 
extract feature points with algorithm based on the CLM-Z [7], 
and change color to the HSV format. With the area of feature 
points within the range, in the text, the contours are referred to 
as eyelashes, eyebrow halls, pupils, eyelash lines including 
underlays, underlines, noses, cheeks, lips, and face outlines. 
For this, simple color adjustments such as alpha blending or 
gradation are applied. In this process, a simple color blending 
with one-colored layer causes awkward facial makeup. Since 
the facial makeup always consider the curve and contrast of 
human face, the blending image with monochromatic color 

image, Figure 2. (c), as shown in Figure 2. (f), is not suitable for 
facial makeup. When the original image is converted to HSV 
format with changed hue value, Figure 2. (d) , as shown in 
Figure 2. (g), it is possible to express it while maintaining the 
overall contrast and bend. However, in this case, since only the 
hue of the original face image of the user is converted and 
applied, the output value is not suitable as the base image 
because it cannot satisfy enough coloring for makeup. 
Therefore, we convert base image to HSV format with adjusted 
saturation value, Figure 2. (e). The contrast of image is clearly 
shown. After all, we use HSV gradation with robust saturation 
image as shown in Figure 2. (h). 
 

  
Figure 2. Makeup Images (a) original image with partial feature tracking, (b) mask area of 
facial makeup (right cheek), (c) simple RGB color image, (d) 
hue-changed image, (e) saturation-changed image, (f) result of (a)+(c) 
blending, (g) result of (a)+(d) blending, (h) result of (a)+(e) blending.  
"Best Contouring Makeup", SEPHORA [8]  
 
B. Matching Position 
 

Unlike the conventional full-virtual facial makeup system 
which simply outputs the face to the provided display or device 
and accepts information from the image, the virtual makeup 
system based on the focused augmented mirror needs to 
calibrate the image of the user reflected on the mirror and the 
image on the displaying device, back of the focused augmented 
mirror. It is necessary to match the two images of average face 
shapes and the distance between the device and the user with 
both the depth and the RGB camera image. The FAMirror for 
this facial makeup system doesn’t need to be a huge size, it 
doesn’t have enough depth of field, Figure 4. Therefore we 
only uses viewpoint matching for calibration without  
depth-of-field matching [1]. 
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     (a)                         (b)                      (c)               (d) 
 Figure 3. Matching Position (a) RGB, (b) position matched normalized depth image, (c) 
face-detected RGB, (d) position matched face-detected normalized 
depth image. 
 

 
Figure 4. Depth-of-Field Matching in FAMirror   
 
C. Color adjustment 

 
There are some external factors which disturbs image 

processing, including the material of the object, the light, and 
the shooting angle of the camera. Since this focused augmented 
mirror-based facial makeup system is used indoors and is 
intended for user's facial makeup, we only concern about light 
in the general factors, and in particular, we should consider the 
inherent transmittance of the one-way mirror. The purpose of 
the color adjustment is to restore the original color data lost 
during the sequence of passing mirror from display device to 
user’s sight. The additional cam #2 installed in the direction of 
the focused augmented mirror on the front side of the device get 
the reflected original image. When using the system for the first 
time, we record the uncalibrated blended image projected on 
the mirror display with cam #2, and calculate the difference 
from the original value observed by cam #1, then we create a 
feedback set to act on the average. Since there is no dramatic 
environmental change, we build a system that allows 
continuous color adjustment without cam #2, except very first 
time.  

 
The areas for comparison are two reasons-of-interest 

obtained through the face-detection algorithm, not the whole 
screen area. Because it is very hard to perfectly match the 
relative positions of cam #1 and cam #2, we use a simple color 
correction possible by comparing the average values of the area 
centered on the face. After ROI is specified, convert the image 
data of the corresponding area from RGB to HSV format, and 
calculate the average difference value of hue, saturation, and 
value of each area and create a basic feedback set. The system 
then uses this set of feedback to enable continuous color 
adjustment without cam #2. 

 
 

 (a)                            (b)                             (c) 
Figure 5. Color-adjustment Image  (a) original image shot by cam #1, (b) blended image on mirror shot 
by cam #2, and (c) color-adjusted image on mirror shot by cam #2. 

 
 

 
Figure 6. Hardware Configuration   

 
IV. Conclusion 

 
In this paper, we deal with a basic focused augmented 

mirror-based facial makeup content, which imposes a minimum 
sense of discomfort to the user. This can be referred to as the 
development type of the hardware for interaction. A mirror, 
often seen in everyday life, is perfect device which can provide 
the best homogeneous feeling to a user. As it is presented as a 
mirror, a direct device, the accessibility of this research is 
superior to other services that need to be passed through other 
applications or special virtual devices. Also, it can be expected 
to develop into a form that can be easily provided through 
optimization and cost-down. 

 
 However, in this paper, since feedback that can be provided 

to the user is limited to the only focused augmented mirror and 
color adjustment, there is room for further improvement like 
feedback based on the difference of main/auxiliary eye of the 
stereo vision of human, or recognizing hand gestures using the 
depth image on the focused augmented mirror system. It is 
expected that the color adjustment, which is used to correct the 
average error over the current area in this paper, can improve 
the quality of the correction by making and using individual 
conversion equations for each color, not the abstract average 
values.  It can provide the best research for the user. 

(makeup) 
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Abstract 
 

  A point of view shot (also known as POV shot) is a 
cinematic technique that expresses what a character is 
looking at. By using this method, it is possible to show a 
sense of urgency and power. So far it is often used in 
horror movies and action movies. The number of video 
works that uses POV shot will increase. So I thought of 
using POV shot not only for action and horror movies but 
also for more diverse works. I thought that it might be 
suitable for the promotion video of the product. Therefore 
I created a promotion video with the theme of imaginary 
AR glasses. 

 
 

Keywords-component; Point of view shot; contents 

  
I. Introduction 

     
Video camera has made great progress in recent decades. 

One of the benefits is that the camera size became smaller.  As 
a result, range of expression is extended.  
 Today, there are two main types of images we can see. One is 
a subjective viewpoint and also it is called POV shot. and 
another is a third-person perspective shot.  
 I explored the possibility of movie application while 
following the history of POV shot. 

 
II. History of POV shot  

 
 The history of the movie has begun with Brother Lumiere. 
The first movie was screened at the basement café in Paris, 
France in 1895. The story of the movie was about locomotives 
come into the station and it is filmed by a camera with a fixed 
point observation. Another movie was a story of a worker who 
came out from the front gate of the factory after finishing his 
work of the day. Fixed point ovservation was used in this 
movie too. This is what is called third-person perspective shot 
or objective shot 

The objective shot is an essence of the image. It records the 
situation that is visible in front of the camera. On the other 
hand, subjective shot has appeared in the composition of the 
image as a method of image expression. 

Movie was originally made as an extension of stage dramas. 
The viewers of stage dramas thought “I want to watch them 
closer,” and that is the reason why movies were made. 
Moviemakers filmed movies with tripod because video 
cameras were big and heavy in early 1900s. There is a scene 
which is filmed with a POV shot in the horror movie named 
“Das Kabinett des Doktor Cakigari (1920) [1]”. There is a 

scene which shows a man who is looking into a house from the 
window. Then the next cut, you can watch what he is looking 
at from his perspective  (Fig. 1). This is the typicall use of POV 
shot. 

 

 
Fig. 1 Footage by “Das Kabinett des Doktor Cakigari (1920)”. 

 
The movie "Napoleon, 1927" produced by French director 

Abergans [2] consciously incorporated POV shots early in the 
history of the movie. 
 Subjective shots are used in a part of the movie, and this 
technique will spread into subsequent movie works. 
 Two years after, “the man with Camera” by Russian film 
director Dziga Vertov [3] was made, and this was the first 
attempt of the use of dynamic POV shots. Although it is now 
used in a lot of movies, Vertov installed a camera under the 
railway line. He then filmed the steam locomotive running 
from under the railway. The audience were surprised because 
they felt like they were getting under the railway. Another cut 
that the POV shot was used is a carriage scene. By shooting a 
camera from the top of the horse, The viewers can feel like 
they are riding a horse and seeing around the city. 
Vertov composited a POV shot by the relationship between 
shots and shots.  

Sir Alfred Joseph Hitchcock [4] is called a god of suspense 
movie. He used POV shot a lot in his movies as the expression 
of a visual Language. After that, POV shot was successfully 
and positively adopted in movies. As a representive movie, 
“Rear Window” which was released in 1954 can not be made 
without POV shots.  
 

“After breaking his leg photographing a racetrack accident, 
a professional photographer, the adventurous L. B. "Jeff" 
Jefferies (James Stewart), is confined to a wheelchair in his 
Greenwich Village apartment to recuperate. His rear window 
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looks out onto a courtyard and several other apartments. 
During a powerful heat wave, he watches his neighbors, who 
keep their windows open to stay cool [5]” . 
 

Various incidents were developed from the perspective of 
the leading character, Jeff. The audience of the movie is able to 
become Jeff's eyes and feel a strong immersion to the image.    

The masterpiece of POV shot expression is the movie, 
“Psycho” released in 1960. A shot of a murder in the shower 
room carved out the name of the movie history. This scene 
effectively used the POV shot to show the view of the girl who 
is about to get killed. It compelled the viewers to experience 
the fear of standing in front of the murderer's knife. This 
technique makes the shot scary like a nightmare. 

In video age, movie camera became portable and easier to 
use because not only the size got smaller, but interface 
operation got simple. “The Vlair Witch Project (1999) [6]”    
was a  good example of a movie that is made with a video 
camera and POV shot. This mysterious video is filmed by 
heavily using POV shots. It is a famous big hit movie which 
made with a low budget. It proved the possibility of the 
expression using a portable video camera to the world. 

“The Vlair Witch Project” is a famous mockumentary [7] 
horror movie which used POV shot for most of the scenes.  
Camera man holds the video camera and he walks around and 
runs in this movie. These theatrical effects made it a lot scarier 
(Fig. 2).  
 

 
Fig. 2 Footage by “The Vlair Witch Project (1999)”. 

 
In 2016, an action movie “Hardcore Henry (2016)” was 

made using POV shot through out the movie. They used 
wearable cameras to shoot  (Fig. 3). This movie causes a heavy 
motion sickness and loses the focus to objects when camera 
moves so fast because their camera lens has wide field angle.  
This movie also reminds us a game. 

 

 
Fig. 3 Footage by “Hardcore Henry (2016)”. 

 

III. Experimental 
    -a case of Fictional Promotion Video “Re-glass” 

 
 A. Equipment and software 
 

  Hardware 
      Camera: SJ4000 (angle of view 120°/ F:2.8) 
  Software 
     Adobe After Effects CC / Adobe Illustrator CC 
 

 B. Pre-production and shooting 
 

First, illustrated scripts were drawn. 
Second, Akihabara area in Tokyo was filmed because I 

wanted to get images of electronic gadgets. There are many 
electrical stores in Akihabara. I held a camera on my left hand 
and I moved around with it. It gave a good hand shake for 
video footages. 
 

C. Post-production 
   - A sample of the process – scene of the weather search 
 
   I wanted to get the image of the background to be as clear 
and blue as the sky of an urban building town (Fig. 4). 
 

 
Fig. 4 storyboard and filmed imeage. 

 
The composite image and spcial effect software, Adobe 

AfterEffects(AE), were used to track the camera motion of the 
footage image. As a result, the motion of footage image was 
extracted from the video (Fig. 5).  

After that, a graphic image (a text of the temperature) was 
made in Adobe Illustrator CC. And then the graphic image 
added and synchronized to the extracted motion of the 
background image (Fig. 6). Finally, the graphic image and the 
background image were composited by AE. This final image 
was used to present the fictional interface of Ri Glass.  
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Fig.5  camera tracking still image 

 
This study was applied for the fictional interface of Ri Glass 

by using the POV shot to make the image more realistic. 
 

 
Fig. 6  result of composited image 

 
When I composite them, I paid attentions to lens distortion. 

The video would look weird if I did not care about distortion. 
Then I composited these GUIs to distortion(Fig. 7) (Fig. 8). 
 

 
Fig. 7  before lens distortion image 

 

 
Fig. 8 after lens distortion image 

 
IV. Result 
 By repeating these processes, a 4 minutes video was made 

(Fig. 9). I had some classmates who watched this video, and 
most of them gave me good feedbacks.  Here are some of their 
thoughts. 

 
“Easy to understand what this thing can do.” 

“I want one of the same thing.” 
 

  
Fig. 9  result of final movie 

 
A. Future of  POV shot 

 
Virtual reality(VR) industry is getting quite bigger in past 

few years. In several years, I think that VR devices will be 
more popular around the world. In addition to it, advertisers 
will make commercials for VR device users as they will realize 
how POV shot is very important to advertise their products. A 
POV shot is really important thing not only for advertisers but 
also for the whole video industry.   
In other words, no one can ignore a POV shot because it has a 
lot of possibilities. 
 
V. Conclusion 
 

This study focused on the use of POV shot in film industries. 
First, It was started by researching the history of POV shot. 
Second, I made a commercial shot movie as a sample of POV 
shot application. It was about promoting a fictional interface 
called Ri Glass. I presented how to use Ri Glass by using POV 
shot effectively. I would like to consider further extension of 
POV shot in commercial video expression field.  
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Abstract 
 

ErlangShen is a character in ancient Chinese fiction, 
used in various contents. The characters in contents can be 
understood through their characteristic colors. Thus 
colour analysis offers an insight into characters. This study 
analyzes the character of ErlangShen in ancient Chinese 
novels and draws from background theory and an 
understanding of the works to analyze animation which 
present the character. Thus colour analysis is presented as 
a method of character analysis.  
 

Keywords-ErlangShen; Design; Characteristics  

 
I. Introduction 

     
Ancient Chinese novels present a diversity of characters and 

fantastic stories; they were propagated to neighboring nations. 
In areas of shared culture, the familiar contents have been 
widely used for animation (Fengshen Yanyi,许仲琳 ,명대) 
That nations with cultural consensus develop shared stories 
into contents can be seen as an aspect of the propagation of 
Chinese cultue and cultural exchange.  

This study explores the character of ErlangShen, a character 
in ancient fiction.  ErlangShen features in a wide range of 
animations such as <Daeyocheongung>, <Boryeongdeung>, 
<Journey to the West>, <Natajeongi>; the character plays an 
important role in story development. Thus an in-depth study 
through character analysis is required. In order to analyse the 
character, this study examines the characteristic features and 
colours in Chinese animation which feature ErlangShen. A way 
to apply such characteristics to creating characters that show 
China’s national character is also explored.   

Research method and flow are as follows. First, the character 
of ErlangShen as in the Chinese novel Fengshen Yanyi is 
analysed, and with background theory and an understanding of 
the work, animiations which features ErlangShen are examined. 
This is to compare and analyse the stories and images in the 
original form of ErlangShen so as to summarize the features of 
the character in each animation. [1] Finally, based on this 
analysis, the colour analysis of ErlangShen character in various 
analysis is conducted to see how the traditional Chinese 
character is portrayed.  

Animations studied in this paper are works based on China’s 
ancient shinma novels which are praised for publicizing 
ErlangShen character and lending faithful expression to 

China’s traditional aesthetics.   
 

II. ErlangShen Character Design Analysis 
 
A. ErlangShen: Definition and History 

 
ErlangShen (二郞眞君) stems from Chinese shamanistic and 

Taoist traditions. ErlangShen appears during Tang dynasty; it 
was used by the Song dynasty, along with Taoism, for the 
regime’s propaganda efforts.  

There are two origin stories for ErlangShen. First, it is 
thought that he was the second son of a local minister Lee Bing 
(李氷) during the reign of King Soyang of Qin Dynasty (昭襄
王, B.C. 307~B.C. 251) He is known for assisting his father in 
Guànxiàn (灌縣). Another origin story tells that ErlangShen 
was Cho Wook (趙昱), a minister of Gaju (嘉州) during the 
reign of Yangje (煬帝, 604-618) of Sui Dynasty. In a river of 
his jurisdiction, there lived a dragon which tormented people. 
The dragon, although like a serpent, had a horn and four legs, 
spewing poision to hurt people. So ErlangShen went out with a 
sword, jumped into the river without protection and after much 
struggle, killed the dragon to save his people. Afterward, he 
retired from public office and went into mountatins for an 
ascetic life until he event became a Taoist spirit. [2] People 
after him erected a shrine at Guankou (灌口), giving a rise to 
the title Guankou ErlangShen.  

The character came to prominence with the novel Journey to 
the West. The ancient novel has been used for many 
reproductions with various adopted scenarios. In the novel, 
ErlangShen takes a peculiar form. Here, the sister of God 
descends to earth and marries a man called Yang and gives 
birth to a son – ErlangShen. In other words, he is the nephew of 
God. In the novel, ErlangShen follows an order from God to 
catch Son Wukong. He calls his men to order, takes an egale 
and dog, with a bow and arrows, then calls strong winds to 
cross the East Sea (東海) to Hwagwasan ((花果山: where Son 
Wukong lives). There, he engages in a dramatic duel with Son 
Wukong. They fight over 300 rounds but are unable to 
determine a winner. Then, ErlangShen shakes his body and   
transforms into a horrific feature, tens of thousands of meters 
high, with red hair, blue-black face, and sharp teeth. He lifts 
Samchumyangdoshinbong (三尖兩刀神鋒)to deal a final blow 
to Son. However, Son, being a shrewd monkey, mimics 
ErlangShen’s transformation and fights back. This fight again 
yields no wiiner,but ErlangShen begins to overwhelm Son; 
monkey start to flee. [3] Son, knowing he’s at disadvantage, 
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abandons the fight and runs away.  
 
B. ErlangShen in Animation  
 

During the development phase of Chinese animation history, 
most works included ErlangShen. When Chinese animation 
blossomed, works such as <The Monkey King (大鬧天宮)> 
featured ErlangShen. <Lotus Lantern (寶蓮燈 )> during 
revitalization phase and <Natajeongi (哪吒傳奇 )> and 
<Journey to the West (西遊記)> during the wandering phase 
are representative works with ErlangShen.  

Artists all express ErlangShen in their mind, or follow their 
childhood dreams, or respond to the call of zeitgeist, or attach 
themselves to conviction which transcends previous 
generations. [4] 

<Table 1> shows the changing design of ErlangShen. 
Different times and changes in Chinese culture, production 
technology and philosophy have all affected the design of 
ErlangShen. In other words, the origin and evolution of 
ErlangShen design reflects the development of Chinese 
animation. 

 
TABLE I 

DESIGN FEATURES OF ERLANGSHEN CHARACTER IN 
ANIMATION 

 
Year Work Features Character 

1961 

<The Monkey 
King> 

<大鬧天宫> 
 

1.Traditional 
Chinese God  
2.Sophisticated 
and slick 

 

1998 
<Fengshenbang 

legend> 
<封神榜傳奇> 

1.Similar to 
Japanese 
anime 
character 
2.Detailed 
texture  

1998 
<Lotus Lantern> 

<寶蓮燈> 
 

1.Stern lips, 
full of 
discontent 
2. Portrayed as 
a villain 

 

1999 
<Journey to the 

West> 
<西遊記> 

1. Similar to 
Japanese 
anime style 
2. Aspires to 
realistic 
portrayal 

2004 
<Nata Jeongi> 
<哪吒傳奇 > 

1. Thin figure 
2.Involves 
many design 
features 
3.Superb 

harmony 
of curved 
lines 

2013 
<Gunmok 
Jeongi> 

<建木傳奇> 3D 

1.Realistic 
depiction 
2.Natural 
action 

2015 
<Daesunggwirae> 
<大聖歸來> 3D 

1. Depicted as 
a boy 
2. Brave and 
manly 
3. Chinese 
traditional 
style 

 
In fact, ErlangShen is one of the most accessible features in 

novels, and the design takes from descriptions in the novels. 
Hence the character are easily embraced by people and speak to 
the national character. This is why ErlangShen has been so 
widely loved.   
 

III. Character Color Analysis 
 

Three figures from Chinese ErlangShen animation have been 
selected for analysis. Color, brightness and chroma have been 
examined. Brightness and chroma in animation are analysed 
with L*C*ab graph, while color is examined using a*b* graphe. 
The result of brightness and chroma are as shown in <Table 2>.  

 
TABLE II 

BRIGHTNESS/CHROMA VALUE STANDARDS 
 

L*C*ab value Brightness Chroma 
0 ~ below 30 Low Low 
30 ~ below 70  Middle Middle 
70 ~ below 100 High High 

 
The skin and clothing of ErlangShen showed L* axis value of 

88, C* axix value of 56, showing Y-R colors of high brightness 
and middle chroma. [5] For hair, L* axis value was 18 showing 
low brightness, C* axis was 45 indicating middle chroma; Y-R 
color was used. The color analysis of ErlangShen text is shown 
in <Table 3>.   
 

TABLE III  
ERLANGSHEN CHARACTER SHIN RGB AND COLOR 

DISTRIBITION  
 

Image Color Analysis Result 
 

 
 

L*C
*ab 
Gra
ph 

 

a*b
* 

Gra
ph 
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L*C
*ab 
Gra
ph 

a*b
* 

Gra
ph 

 

 
 

L*C
*ab 
Gra
ph 

a*b
* 

Gra
ph 

 
ErlangShen’s text was mainly middle brightness and high 

chroma, with even color distribution. Background, character 
and text were similar at large, mainly showing colors of high 
chroma.  
 

IV. Conclusion 
 

This paper has examined ErlangShen character in various 
animations and presented a theoretical perspective on the role 
of color in animation. Also, various cases have shown the 
featurs of ErlangShen as portrayed in animation, indicating the 
characteristics and colors of ErlangShen character design.  

 
The analysis reveals that ErlangShen is often portrayed in 

dark colors, low brightness and high chroma to show a strong 
and heavy character. If it is possible to read the personality of a 
character in its image, color analysis informs the process of 
color selection in character conceptualization. Research on 
China’s representative characters presents a way of 
understanding Chinese culture, preserves Chinese tradition and 
leads to various contents and researches. To this end, there 
needs to be a greater understanding of the breadth of Chinese 
culture. This research should serve to encourage more 
researches into the color of charcaters which represent China.  
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Abstract—Identifying and categorizing different types of 

weeds holds significant technical and economic importance in 

agriculture. Development of a system that can make distinctions 

based on color, shape and texture is viable. Primary objective 

of this paper is to develop a machine vision weed control system 

which is able to identify weed based on its location. A real time 

robotic system is developed in order to detect plants in the 

surrounding areas using pattern recognition and machine vision 

technology. For real-time and specific herbicide applications, 

the images are categorized in either expansive or precise 

categories via algorithm following the principal of 

morphological operation. Different experiments were 

conducted in order to gauge the efficiency of the 

aforementioned algorithm in terms of distinguishing between 

various types of weeds and identifying them as a superlative 

degree. It also performed admirably amid varying field 

conditions. The results confirmed that the algorithm exhibited 

a 95% success rate in terms of categorizing weed samples where 

a population of 170 samples was used consisting of 85 narrow 

and 85 broad samples. 

 

Keywords—Weed detection, Image processing, Real-time 

recognition, erosion, morphological. 

I. INTRODUCTION 

   The term “weeds” is used generally for any plant, the 

growth of which is mostly detrimental to agricultural progress 

in any given setting. [1].Weeds effect crop production 

adversely. Typically herbicides are deployed in a uniform 

manner, which is not only costly but also proves detrimental to 

the environment and crop yield. There is evidence based on 

which methods that target identified sites, can be deemed 

effective for the purpose of reducing inputs or enabling the use 

of other non-chemical treatments [2]. However, sensing is of 

vital importance in such methods in order to target specific 

areas. The resources available to the crop are apportioned 

between the crop and the redundant weed which adversely 

affects crop and machine productivity. Numerous techniques 

have been employed to thwart weed growth. One of the more 

common techniques being mechanical cultivation which serves 

to reduce weed growth, aerate soil and render irrigation more 

efficient. However, this technique cannot remove weeds on a 

selective basis. The success of agriculture is directly dependent 

on the performance of the agricultural chemicals utilized, which 

is the most common method employed for the purpose of 

curtailing weed growth. 

  The use of mechanical methods in agriculture has 

increased immensely over the past century. Despite the rapid 

mechanization, there are aspects that have remained unaltered 

due to various factors including the morphological properties of 

plants and scarcity of resources etc. For instance, various 

agricultural processes that remained unaltered since the 

inception of agricultural methods would still have to be 

performed manually in the 1990s. One of the most significant 

objectives for the furtherance of automated farming would be 

to locate and distinguish between the numerous kinds of weed. 

Automatic yet accurate performance of agricultural treatments 

for reduction in weed growth is largely dependent on 

development of techniques with which different plants can be 

distinguished and classified accordingly. 

  Simple techniques for curtailing weed growth typically do 

not include the use of chemicals. However herbicides can be 

utilized to thwart weed growth. Selective herbicides are able to 

target the unwanted herbs or weed, while limiting the adverse 

effect on the crop to a minimum. The underlying principle in 

many cases is to tamper with the growth process of the weed. 

  Overreliance on chemicals between broad and narrow 

weed can be diminished with the help of a real time automatic 

weed control system. 

  The primary objective of this paper is to develop a real 

time automatic machine vision system that can categorize 

weeds into narrow and broad classes. 

 

II. LITERATURE REVIEW 

 

   In paper [2], a new learning mechanism for machines is 

introduced in order to distinguish between crops and weed 

taking their spectral reflectance differences into account. The 

said mechanism proposes an active approach to learning 

through a combination of novelty detection and incremental 

class augmentation. One class classifiers constructed by neural 

networks provide a basis for novelty detection. Best results for 
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the active learning are obtained for the one-class MOG (mixture 

of Gaussians) and one-class SOM (self-organizing map) 

classifiers when compared with one-class support vector 

machines and the auto-encoder network. Various weed species 

were experimented on and the success rate for MOG was 31% 

to 98%, the same being 53% to 94% for SOM.  

 According to [3], depth cameras are being deployed for 

added precision in order to analyze the morphological 

properties of the plant with the classification of smaller plants 

for identification proving difficult. Crops, weeds and soil can 

be differentiated from one another by employing dual 

methodology utilizing height selection and RGB (red, green, 

blue). 3D point clouds of weed-ridden crops are reproduced in 

real life conditions by employing Kinect fusion algorithms. The 

models so constructed were satisfactorily consistent with 3D 

depth images and soil parameters acquired from actual 

morphological measurements. RGB recognition is essential in 

order to distinguish between the weeds with a small height and 

the soil micro relief of the samples obtaining a correlation of 

0.83 with weed biomass. The weed density also correlated well 

with the volumetric measurements. The results indicate that 

assessing volume by utilizing kinetic methodology can offer 

precise results identifying crops and weeds and differentiating 

between them. 

 In paper [4], a sophisticated method based on artificial neural 

network vision is proposed for greater efficiency in production 

and cost efficiency. In order to identify weed roots in onion 

crops, multilayer perceptron neural networks technique is 

employed, which in turn enables the identification of specific 

areas for spraying, thus decreasing the amount of herbicide 

utilized. The method in question has been substantiated by 

practical experiments which provided sufficient evidence 

regarding saving of resources i-e herbicides due to the active 

identification and targeting of infected areas.  

 In paper [5], crops and weeds are distinguished from one 

another by employing an image processing algorithm which 

utilizes “wavelet analysis” in order to do so. The textural 

properties of the crop and weed images are analyzed by the 

wavelet transform. Data relating to different parameters 

including Energy, Entropy, Inertia, Contrast, Homogeneity; 

texture features is extracted. The data so collected is then 

accordingly classified by the neural network. The location of 

the weed is assessed based on the classification and the infected 

area is then treated with the help of herbicides which are 

sprayed via robotic means. 

 Article 6 deals with analyzing ground based sensors that can 

be used for identifying weed and assessing weed levels in a 

crop. The underlying principles, performance and limitations of 

the current systems have been discussed.   

    Paper [7] is concerned with the introduction of weed 

deduction system based on sensors and its practical use in cereal 

crops. The weed location is identified by employing an 

ultrasonic distance sensor. The relevant height of plants is 

compared to ascertain whether weed containing zones are richer 

in biomass as compared to normal areas. Two different sets of 

samples consisting of 80 and 40 spherical-shaped samples with 

varying weed components were evaluated at two separate dates. 

To properly assess the heights, the direction of the sensors was 

kept towards the ground. Grass weeds and broad-leaved weeds 

were removed. The dissimilarities between weed-ridden and 

weed free zones were analyzed along with the dry portion of 

weed and crop smaples. To assess the area covered by weeds 

and crops, RGB images were obtained the weed removal. 

Numerous regression based analytical techniques were used to 

determine the correlation between ultrasonic readings and the 

coverage of crops and weeds. Difference in heights was 

observed between weed-ridden and normal samples. The 

ultrasonic measurements were affected by the presence of weed 

in the samples. The zones containing weed were differentiated 

from the normal zones by the ultrasonic readings with a success 

rate of 92.8%. The cost incurred on weed identification can be 

decreased by utilizing this system. It can also be applied in non-

selective methods for limiting weed growth. 

III. OBJECTIVE 

 

Broad leave weeds and narrow leave weed are the two 

types of herbicides currently in use. We aim to design an 

algorithm which can: 

 Recognize the presence and identify the location of 

weeds 

 Distinguish between the broad leave and narrow 

leave weed. 

IV. MATERIALS  

 

A. Hardware Design: 

 

   The concept of the proposed automated sprayer system 

is illustrated in Fig.1, which includes Camera, Central 

Processing Unit (CPU), and Decision Box used for controlling 

dc pumps. The angle at which the images were taken was 45

 degree from the ground. In this manner, the protruding 

portion of the sprayer could be captured in high quality with 

the image size remaining the same. 

    The images are relayed to the CPU. The decision box 

is connected to the CPU via a parallel port which also serves 

to turn the pumps on or off based on the kind of image that the 

CPU processes. 

  

B. Software Development: 
 

   Microsoft visual C++6.0 is used to prepare the software. 

The mean and standard deviation between the actual image and 

the altered image is calculated with the help of a GUI, designed 

for this purpose with the resolution of the image being 240 pixel 

rows by 320 pixel columns. 
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Figure 1: Conceptual flow chart  

V. METHODOLOGY 

 

The real time specific weed recognition system is 

illustrate in figure 2, their purpose being to recognize the broad 

and narrow weeds [8]. Morphological operation governs the 

algorithm. 
 

 
Figure 3: Real-time recognition system  

 

 

A. Image acquisition  

The system we propose can obtain images in RGB format 

with a resolution of 320*240. The said image can be retrieved 

from pre-stored images or can be obtained from the images or 

videos obtained from the camera. Any image that doesn’t have 

the relevant attributes, it can be converted into the relevant 

format. 

 

B. RGB to Grayscale  

  With the help of the following transformation, the original 

image is broken down into red, green and blue constituents and 

so a binary image is created in this manner. 

 

   If G>R and G>B and G>150 then 

    PIMG = 1 

   Else 

    PIMG = 0 

   End if 

 

 R, G and B represent the red, green and blue constituents 

and PIMG is the binary image obtained after the process. 

 Weeds are represented by the bright pixels while the other 

portion of the image is represented in dark pixels in the 

resultant binary image. 

 

C.  Classification by using erosion 

 

Erosion is a morphological image processing procedure that 

“shrinks” or “thins” objects in a binary image. Mathematically 

it can be represented as follows: 

   A  B = {z| (B) z  Ac  } 

A represents the binary image and B represents the structuring 

element. 

In other words, erosion of A by B is the set of all 

structuring element origin locations where the translated B has 

no overlap with the background of A. 

 Narrow weeds were eliminated from the binary image by 

utilizing erosion. The following structural element was 

utilized in doing so: 

 

  

B =  

 

 

  

Narrow weed is typically separated from the binary image by 

the structuring element with minimal effect on the broad 

weed. 

 Only broad leaves remain in the after the erosion. The 

bright pixels which represent the weed are then calculated via 

the following formula:  

               Percentage = 100
B

E

BP

BP
 

    BPE indicates the amount of bright pixels in the image 

after erosion and BPB denotes the amount of bright pixels in 

the binary image. Narrow and broad weeds are distinguished 

based on the value so calculated. 

 

D.  Algorithm for classification of Images  

The below mentioned procedure is employed to categorize the 

images. 

0

1

0

0

1

0

0

1

0

0

1

0

0

1

0
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start 

 

If((Broad_Per>=T1&& percentage >=T2) ||  

 

   (Broad_Per>=T3&& percentage >=T4)) 

  type="Broad Weed"; 

 

 else if(Broad_Per>=T5) 

  type="Narrow Weed"; 

 

 else 

  type="Little or No Weed"; 

end 

 

end 

 

T1, T2,T3, T4,T5 are threshold values [9], [10], [11]. 

 

VI. RESULTS AND DISCUSSION 

The conclusions represented in figure 3 were categorized 

based on morphological operations. 85 images for each 

category were captured.  As illustrated in table 1 and 2, 95% 

of the little or no weed and 94% of narrow and broad weeds 

were successfully categorized. 

 

 

 

 

 

 

 

VII. CONCLUSION 

 

A real weed-control system that incorporates vision recognition 

system was designed and various experiments were conducted 

using it for isolated spraying to limit weed growth. 

Furthermore, a system based on identification of morphological 

and other characteristics was developed for identification and 

categorization of weeds. Images caught by a video camera, 

were categorized with high rates of success. The four 

significant stages that constitute the system are: image 

capturing, image pre-processing, feature extractions and 

classification.  

VIII. FUTURE WORK 

As far as images which contain only one prevalent weed type 

are concerned, classification through this system can prove 

effective. However, samples containing more than one 

prominent weed types are still difficult to categorize and 

therefore extensive research is required to categorize such areas 

of a crop. A promising method for achieving that would be to 

divide any given population into smaller ones in order to 

diminish the possibility of there being more than one species of 

weed in the smaller components002E 
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Table: 1 

Type of weed Results in percentage 

Broad Weeds 94% 

Narrow Weeds 95% 

Little Weeds 95% 
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Table: 2 

Results of Classification of Narrow, Little and Broad Weeds 

 

Narrow Weed Little Weed Broad Weed 
Weed 

percentage 

Broad weed 

percentage 

Weed 

percentage 

Broad weed 

percentage 

Weed 

percentage 

Broad weed 

percentage 

28.92 29.59 15.51 9.69 48.12 47.73 

33.04 25.05 7.42 9.30 40.88 40.82 

34.96 33.38 6.10 6.49 46.56 33.95 

25.88 19.81 0.72 3.62 41.54 28.35 

30.60 17.64   39.90 33.10 

25.52 28.19   42.26 32.83 

24.64 35.08   43.72 28.65 

29.46 27.25   42.02 39.56 

28.68 24.89     

34.87 28.65   47.08 39.92 

32.67 28.40   44.27 29.38 

33.83 32.57   40.51 34.54 

25.64 19.94   46.20 33.32 

28.18 18.56   37.88 46.01 

27.96 20.14   38.52 54.08 

33.97 24.01   37.82 57.89 

30.75 34.70   47.96 55.59 

24.07 24.04   37.98 55.35 

27.71 34.25   37.82 57.89 

30.15 33.06   47.96 55.59 

26.10 34.00   35.17 38.22 

31.56 36.64     

20.67 23.13     

 

 
Figure 3: Classified Images  

(a) Broad Weed 
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Figure 3: Classified Images  

(b) Narrow weed 

 

 

 
Figure 3: Classified Images  

(c) Little weed 
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 Abstract - Advent of Light-Fidelity (LiFi) is considered to be 

the dawn of a new era in the field of wireless communication. 

Visible Light Communication (VLC) has been around for over a 

century; however, after the introduction of LEDs into the VLC, 

there has been a drastic change in the efficiency of VLC. Not only 

was it taken seriously but the initial prototypes hinted towards a 

great opportunity, and as with passing years the VLC achieved 

spectacular data rates. Recently VLC was turned into a complete 

communication system with the introduction of layers and 

protocols and was named as LiFi. This paper focuses on LiFi as a 

feasible complement to the existing RF based communication. For 

this purposes, we thoroughly analyzed the difference between 

VLC and LiFi, the issues in RF based communication that can be 

addressed by LiFi, the working mechanism of LiFi, its pros and 

cons and finally we studied the application of LiFi. We concluded 

that LiFi can prove to be an excellent complement to the existing 

communication technologies. And if enough research is focused on 

this technology it can completely replace the RF based 

communication technology in the years to come. 
 

 Index Terms – Light Fidelity, Visible Light Communication, 
Optical Wireless Communication, WiFi, Radio Frequency. 
 

I.  INTRODUCTION 

 Communication is one of the core pillars of the modern 

lifestyle which is entangled with the use of Information and 

Communication Technology (ICT). Most of the ICT systems 

work through wireless technologies, which has eliminated the 

use of cables. This has created an ease in connecting devices to 

the wireless hotspot easily and has also allowed more devices 

to be connected to one hotspot simultaneously. 3G, 4G and 

WiFi are the leading wireless communication technologies that 

is used to connect devices. The data traffic on wireless 

networks is increasing with each passing day [1]. More and 

more devices are being connected to internet. Initially, there 

were only Desktop Computers, then came the laptops, 

followed by smart phones and the trend continued and 

eventually lead to smart TV and hence the concept of Smart 

homes, smart building and smart cities was introduced. It all 

pile up into what we call as the Internet of Things (IoT), which 

is considered to be the next big thing in technology [2]. One of 

the major hurdle in execution of all this is the inability of the 

existing Radio Frequency (RF) spectrum in handling the 

immense amount of data traffic that we anticipate from the IoT 

[3]. 

Cisco’s Visual Networking Index (VNI) calculated that in 
2016 alone the total amount of internet traffic, as known as the 

IP traffic will be around 1.1 zettabyte (1 zettabyte = 1 trillion 

gigabytes), which turns out to be a massive 88.4 exabytes per 

month. The report states that the traffic is expected to increase 

immensely in the coming five years. By the year 2019, we are 

looking at a traffic of 2 zettabytes per year. The report further 

says that in 2016, the overall traffic generated from Wireless 

devices will bypass the traffic generated from wired devices. 

Around 53 percent of the global traffic in 2016 will be from 

wireless devices. The same report cites that two years ago in 

2014, the traffic from wireless devices was 46 percent which 

indicates a massive seven percent increase in just two years. 

We can expect the wireless traffic to grow further for the years 

to come [4]. This means a serious potential threat to the exiting 

RF spectrum. We can reduce the cell size for our RF 

communication cells in order to allow the usability of the 

spectrum with the increasing load; however, this is going to be 

very costly and will come with an immediate threshold in cell 

size as well as issues like handovers and eventually we will 

need to look around for a replacement of RF based 

communication system [5].  

Visible Light Communication (VLC) is the foremost 

contender with the ability to replace the RF based 

communication system efficiently. VLC is a communication 

technology which uses the visible light spectrum range from 

430 and 770 THz [6]. Tossed by Alexander Graham Bell, the 

concept of VLC regained attention over a century later after 

the introduction of Light Emitting Diodes (LED’s). Prof. 
Harald Haas of Edinburgh University proposed the concept of 

Light-Fidelity (LiFi), a bidirectional, high data rate, full-

fledged networking technology which allows transmission of 

data through the visible light spectrum at very high speed, such 

that it allows smooth HD video streaming [3]. LiFi is a unique 

technology that offers all the services of the RF spectrum but 

in the visible light spectrum.  

LiFi has an innate ability to utilize the existing 

infrastructure of lighting systems around us [7]. Any light 

source around us, be it an indoor lightening system or a street 

light can be effectively turned into a LiFi hotspot [8]. This will 

save us an unfathomable cost and this is one of the reasons 

why LiFi is being considered as the best potential replacement 

to the existing RF communication systems.  

II.  REVIEW OF EXISTING LITERATURE 

The concept of LiFi was initially tossed in 2012 by Prof. Haas 

in a TED video in the most simplistic way through a real-time 

demonstration of LiFi to play a high-quality video. Haas, is 

thus considered as the ‘Father of LiFi’ and he has been part of 

an in-depth research on LiFi ever since. In paper [3], Prof. 

Harald Hass et al. has thoroughly clarified the basic difference 
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between common VLC and Prof. Haas’ brainchild, Light-
Fidelity. The paper focuses on elucidating the major facts 

which makes LiFi, as the future of VLC and its technical 

aspects. The paper explains the entire LiFi communication 

model including the concept of optical attocells. Prof. Haas 

has also talked about the current research work in progress in 

the modulation, interference mitigation and other relevant 

fields. The researchers have also focused on how the 

ubiquitous luminaries turn into attocells for LiFi hence 

resulting in an enhanced wireless capacity and opening a new 

window to not only materialize the concept of Internet of 

Things (IoT), but also fulfilling the major Key Performing 

Indicators (KPIs) of the 5G technology. The research also 

encompasses the interoperability of LiFi and Wireless Fidelity 

(WiFi) using attocells to demonstrate its practicality.  

 In paper [7], the authors have studied the concept of 

communication at frequencies higher than 10 Ghz. The paper 

states that due to the increasing bandwidth utility and 

introduction of the Internet of things (IoT), the spectrum below 

the 10 Ghz is becoming insufficient to fulfill the increasing 

demand. Hence the concept of VLC became the next best 

contender to resolve the issue. LiFi, an improved version of 

VLC, that works using the Light Emitting Diodes (LED’s) and 
LiFi Attocells is thoroughly studied in this paper.  

 Researchers has surveyed the fundamental technologies 

indispensable for the realization of LiFi in paper [9]. The 

research has been conducted in order to come up with cutting 

edge details on each of these aspects like VLC modulation 

techniques, optical MIMO, spatial modulation, optical wireless 

channel model, OFDM concept in VLC, hybrid LiFi models, 

multiple user-access, allocation of resources and interference 

management. The paper also suggested some future 

improvements in LiFi.  

 Paper [10] has a thorough review of the LiFi technology 

and is inspired by the role of LiFi as a possible solution to the 

problem of slow bitrate in WiFi communication at crowded 

places with multiple communication devices. The research is 

concentrated on the built and working of LiFi networks. The 

author has also compared the performance of LiFi with 

traditional wireless technologies.  

 Paper [11],[12],[13] shed light over the use of VLC and 

LiFi as the future of the communication. The papers study the 

technology in details from individual perspectives and comes 

to a conclusion that LiFi does have a potential to overcome the 

upcoming demands like shrinking RF spectrum and growing 

data traffic.   

 Paper [14] focuses on the concept of Wireless HetNets 

amid the growing wireless capacity demand due to the 

skyrocketing increase in utilization of channel capacity with 

the rise of smart devices and Internet of Things (IoT). The 

paper states that most of the data is consumed in indoor 

environments, which is why the idea of using the gigabit small-

cells looks practical. VLC, specifically the LiFi is the foremost 

contender to be considered in this regard. The paper describes 

the core characteristics of WiFi and LiFi and discusses their 

interoperability. The paper then round off all the possible 

research challenges in this field in an attempt to devise a VLC 

HetNet Prototype. Paper [15] follows the same track as [14] 

and study the LiFi-WiFi Hybrid networks and mainly focuses 

on the handover and mobility related issues in the optical 

attocells.  

  In paper [16] the authors have studied the limitation 

of VLC through LED’s. VLC via LEDs has an innate 
limitation i-e the trade-off among bandwidth and optical 

efficiency. The paper suggests off-the-shelf Laser Diodes 

(LDs) as the possible solution to this alternate. The research 

has an in-depth study of the communication competence of the 

LDs with practical illumination restraints. The paper concludes 

that the optical wireless communication can touch a speed as 

high as 100gbps at standard ambient illumination.  

 

III.  VLC VS. LIFI 

 Before we study LiFi and its comparison to the traditional 

RF based communication systems, we need to understand the 

basic differences between the traditional VLC and the modern 

concept of LiFi. 

A. A Complete Wireless Communication System 

 LiFi is a complete VLC based communication model for 

networking [3] as shown in figure 1. VLC uses LEDs for 

transmission of data. VLC uses Intensity modulation (IM) and 

other mod by increasing and decreasing the intensity in order 

to transmit bits of data. Photodiodes are used at the receiver’s 
end in order to detect the signals. Principle of Direct Detection 

is used to receive the signal. VLC has essentially remained a 

point-to-point communication method. The earlier IEEE 

standard IEEE 802.15.7 is based on the same. However, with 

the arrival of LiFi the standard is to be amended now. LiFi, 

unlike the traditional VLC is a bi-directional communication 

for multi-users and allows point-to-multipoint and multipoint-

to-point communication.  

B. Mobility 

 VLC is a mere cable replacement and work as a 

unidirectional communication technique. LiFi on the other 

hand uses ‘Optical Attocells’ which allow smooth 
communication through handover just like the RF 

communication cells [18]. In order to allow free mobility 

optical attocells are used which results in a new layer in our 

existing Heterogeneous Networks (HetNets) [7]. Since an 

entire new layers is introduced, hence there is a need to make 

relevant changes in each of the other layers and protocols to 

adjust. 

C. Security 

 Light does not pass through opaque objects normally 

which allows the LiFi to be limited to a certain specific area 

[9],[19]. This also give us an easy way to manage the Co-

Channel Interference (CCI) which otherwise exists at physical 

layer. 
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Fig. 1 Block Diagram of a LiFi Communication System 

IV.  LIMITATIONS OF RF BASED COMMUNICATION 

TECHNOLOGIES 

 Wireless technologies that work through the RF spectrum 

has multiple limitations which is hampering the global move 

towards an all-out smart lifestyle. Once we figure out those 

issues, we will be able to check whether LiFi can replace the 

RF based communication technologies in future. 

A. Capacity 

 One of the major issues of the RF spectrum 

communication is the bandwidth capacity. The RF spectrum is 

though good enough to handle a massive traffic, but given that 

the data traffic is increasing several folds with each passing 

year, the capacity has started to turn into a bottleneck for all 

the communication. Most of the downlink communication in 

future would need much more capacity than RF spectrum can 

handle. Any future technology that has to replace or work in 

complement to the RF based communication should have a 

broader capacity. 

B. Data Rate 

 Data rate is one of the fundamental requirements of the 

modern communication systems. RF communication provides 

a high data rate, but the increasing demand and the upcoming 

technological advances like IoT require even higher data rates 

which requires a very high data rate [20]. Any upcoming 

technology must have a higher data rates than the 

contemporary RF based communication systems. 

C. Security 

 Security is yet another important issue faced in the RF 

communications. Security at the physical layer is considered as 

a serious bottleneck. The RF signals easily pass through walls 

and other obstacles which is why it is impossible to control the 

reach of signals to unwanted locations [21]. Any future 

technology proposed must be able to have the ability to work 

in a Non Line-of-Sight (NLOS) and yet have the ability to 

control its reach. 

D. Cost 

 All RF communication comes at a cost. Although the 

prices of RF infrastructure are dropping; however, as the 

demand is increasing at a very high pace, meeting the required 

demands would need a heavy amount. Any future replacement 

has to be cost-effective while meeting the increasing demand. 

E. Ecological effects 

 RF signals are said to have an adverse effect on human 

lives. The closer we are to the RF source, the more we are 

vulnerable to its effects. Similarly, higher the intensity of the 

source, the more it would affect human and other living 

organization. With the increase in the data traffic, we will need 

more and more RF communication devices which means more 

exposure to these RF signals, hence leads us to search for a 

communication technology that is absolutely safe regardless of 

its intensity and excessive use. 

 

Feature RF based WiFi LiFi 

Data rate (Theoretical) 1 – 2100 Mbps 224 Gbps 

Data rate (Practical) 54 – 500 Mbps 10-35 Gbps 

Range 20 – 100 Meters 10 Meters 

  Frequency Band 2.4/5GHZ 430-770 THz 

 

Fig. 2 Table showing technical Comparison of LiFi and WiFi. 

 

V.  COMPARISON BETWEEN LIFI AND RF COMMUNICATION 

 LiFi came into market as a replacement or a complement 

of RF based Wireless Fidelity (WiFi). This is a huge thing to 

claim given that RF based communication models are 

ubiquitous around the world and for many years, there has 

been no challenge. In order to accept LiFi as a valid 

replacement, we studied whether LiFi has the potential to 

compete with RF based networking technologies like WiFi. 

We found that LiFi can actually work as an efficient 

replacement. Here are some of the major features we 

researched. 

A. Data Rate 

 WiFi can provide around 150Mbps of speed by 

transmission in RF spectrum. LiFi, on the other hand, works in 

Visible Light spectrum and has so far achieved the speed of 

over 1Gbps [22]. In some experiments, the LiFi has achieved a 

speed of well over 100Gbps in certain controlled environments 

[23]. 

B. Range 

 WiFi signals cannot be contained easily to a certain 

physical boundary [21]. While it is looked upon as a security 

issues in sensitive environment, it is regarded as a positive 

feature because it enhances the range of the service.  LiFi on 

the other hand uses visible spectrum and since light does not 
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pass through opaque objects, it comes with a very limited 

range [3]. 

C. Spectrum Capacity 

 WiFi works through RF spectrum which has a 

comparatively smaller spectrum. Visible Light Spectrum on 

the other hand is roughly 10,000 times larger than the RF 

spectrum, which means we have equally larger potential for 

expansion in terms of parallel communication [10]. 

D. Security 

 WiFi can be compromised, mainly because of its ability to 

reach unwanted locations without any hurdles. This leaves 

WiFi severely prone to security breaches [21]. LiFi with its 

ability of containment remains way much safer than its 

counterparts.  

E. Infrastructure and cost 

 An expansion of WiFi to meet the growing demand is 

going to require us to modify and bring around way more WiFi 

based equipment to connect devices around. This is going to 

be one costly affair that we have to face in the years to come. 

The use of LiFi can eliminate the need of investment on more 

and more devices and infrastructures. Any traditional 

electricity bulk can be turned easily into a LiFi hotspot, which 

will create a small attocell around it, hence allow 

communication within that cell. Since LiFi is proposed to be 

implemented over the preexisting infrastructure, it will slash 

down the enormous costs expected to meet the rising demand 

for reliable communication technique [3]. 

F. Market Maturity 

 WiFi is abundantly utilized throughout the world and has 

been around for several years hence possesses a high market 

maturity. LiFi being a latest technology lag behind in this, and 

being a new technology is yet to go through a lot of phases 

before it matches the WiFi in its market maturity [24]. 

VI.  WORKING MECHANISM OF LIFI 

 The basic principle of LiFi can be understood if we study 

the On-Off Keying (OOK) technique for VLC [3]. It is the 

most basic form of modulation technique which can help us 

understand the core working mechanism of the LiFi. In OOK, 

if an LED is ‘On’ it can be considered as ‘1’ and if it is ‘Off’, 
it can be considered as a ‘0’. Due to the ability of LEDs to 
quickly turn on and off multiple times in a very brief moment 

of time, it gives us a great opportunity to use it to transmit 

data. Theoretically, it would result in a flickering light; 

however, since the flickering is too fast, it become impossible 

for the naked eye to notice the flickering and hence, we 

observe a constant light from the source while transferring our 

data. The photodiode at the receiver’s end can read the 
flickering and transmit it ahead to the digital signal processor.  

There are several modulation techniques used in LiFi 

including Single-Carrier Modulation (SCM), which include 

OOK, Pulse Amplitude Modulation (PAM) and Pulse Position 

Modulation (PPM). The SCM despite its energy efficient 

nature, has some major issues like non-linear signal distortion 

and Inter-Symbol Interference (ISI) [3].  To address the issues 

faced by SCM, Multi-Carrier Modulation (MCM) was 

introduced. MCM is comparatively bandwidth efficient but 

consume more energy than SCM. The common form of MCM 

that is used in LiFi is Orthogonal Frequency-Division 

Multiplexing (OFDM) [25]. Certain specific modulation 

techniques have also been proposed for LiFi including Color 

Shift Keying (CSK) which has become part of the IEEE 

802.15.7. There are two modulation techniques namely 

Metameric Modulation (MM) and Color Intensity Modulation 

(CIM) based on CSK which works for both orthogonal as well 

as non-orthogonal channels [26],[27].  

We can improve the performance of the LiFi by allowing 

parallel communication through the use of the multiple diodes 

or an array of diodes [10]. Similarly, we can use variation of 

LEDs, i.e. Red, Green and Blue LEDs to transmit the signals 

[9],[10]. So far scientists have achieved a theoretical data rate 

of over 100 Gbps. Similarly, LiFi can work in more than one 

medium unlike WiFi which only works in air, LiFi also works 

underwater [28].  

Apart from light-based transmission, the LiFi is a complete 

communication and networking system with its own structure, 

layers and protocols. In the core of the system are the physical 

components i-e Gallium-Nitride (GaN) based LEDs to transmit 

the signal, a single-photon avalanche diode (SPAD) to receive 

the signal. The physical layers are placed in an optical front-

end with analogue circuitry to smoothly run the LEDs and 

convert the received signals from Photodiodes into useful data. 

Link level Algorithms are utilized in order to form the signals 

in such a way that we get maximum throughput. Since we lack 

any negative signal in Intensity-Modulation (IM) technique, 

we need to come up with new algorithms as the Shannon 

model cannot be theoretically applied in the given case [3].  

One of the purpose of LiFi is to ensure multi-user 

communication, for this purpose new Medium Access Control 

(MAC) protocols, needs to be introduced keeping the unique 

physical layer of LiFi in consideration. To improve the overall 

efficiency of the system, interference diminution is required. 

Finally, the optical attocell needs to be embedded in a software 

based networks. 

VII.  BENEFITS OF LIFI 

 LiFi has multiple advantages over the common RF based 

communication. Here we will summarize some of them. 

A. Bandwidth Utility 

 There is around 300 THz of unused bandwidth that is in 

the visible light spectrum in the range of 430–770 THz.  

B. High Signal-to-Noise Ratio (SNR) 

 While colored LEDs are very bright and the average 

distance between a LiFi hotspot and the receiver is very 

moderate, which is why the signal received at the receiver is of 

very high-intensity. It results in a much higher SNR than the 

RF based communication [9].  

C. Beam Confinement  

 Due to the inability of the light to pass through opaque 

objects, the LiFi based communication model gets an edge in 

terms of security. Only devices within visible range can be 
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connected to LiFi, thus eliminating the risk of any foreign 

intrusion into the network [9]. 

 

D. Cost Efficient 

 As a practical technology with an intention of spreading 

globally to meet the growing demands of increasing data 

traffic, one of the most prominent feature of LiFi is its cost 

efficiency. LiFi has the ability to be embedded into the 

existing lighting infrastructure. The only two additional 

devices required are LEDs and PDs which comes at a very low 

cost [9]. 

E. Electro-Magnetic Interference (EMI) 

 LiFi is so far the only modern communication technology 

that is completely free from the Electro-Magnetic Interference 

[29]. 

F. Health 

 LiFi uses LEDs at normal intensity. It has been noted that 

at normal intensity, the LEDs does not cause any sort of harm 

to the human body [9],[29]. 

G. Multipath Interference 

 Due to the use of PD, which are larger than the 

wavelength of the transmitted signal there is a spatial diversity, 

which helps in elimination of multipath from the signal at the 

receiver’s end. 
H. IoT 

 LiFi make use of small autonomous cells called attocells. 

Attocells are comparatively smaller than traditional cellphone 

cells and the WiFi cells. This allows LiFi to be able to connect 

to a staggering number of items simultaneously without any 

problem. This paves the way for IoT to be materialized [30]. 

I. Speed 

 LiFi has attained a speed of well over 100 Gbps making it 

one of the fastest sources of communication known to us [23]. 

This will realize the long standing dream of IoT and improve 

general user experience in terms of data rate.  

J. Green Technology 

 LiFi is classified as a green alternate to the existing 

technologies [10],[11]. It does not need much amount of 

energy to power a basic LED. Since, LiFi is expected to be 

embedded into the existing infrastructure, it will not create any 

further demand for extra power and will not require any extra 

electricity. LiFi can be safely considered as a technology 

which is greener and safer than its counter-parts [12],[13].  

VIII.  APPLICATIONS OF LIFI 

 LiFi has been tested for multiple practical 

implementations and several prototypes have been used in 

multiple applications like vehicle-to-vehicle communication, 

Internet of Things (IoT) and others. Apart from these 

individual applications, LiFi is going to revolutionize the very 

concept of the wireless communication. 

A. Health Sector 

 LiFi can safely be used in places where RF 

communication is either not possible or is not allowed due to 

the fear of the EMI adversely affecting some sensitive medical 

equipment. Lifi is the solution to ensure smooth 

communication even at places like hospital and other health 

related institutes [29]. 

B. Aircraft Utility 

 Airlines do not permit the use of cellphones because of 

their ability to create EMI. LiFi eliminates this problem, as 

LiFi does not induce EMI. Hence, it is absolutely safe for use 

in airplanes for communication purposes [12]. 

C. In Densely Crowded Areas 

 The traditional WiFi proves to be have very limited utility 

in dense urban areas. With a dense crowd around, a WiFi 

hotspot usually shows its limitation. LiFi on the other hand can 

solve this problem by offering parallel communication through 

the LiFi microcells, the attocells [14]. 

D. Vehicular Communication 

 LiFi ensures a smooth vehicle-to-vehicle communication 

in an effort to reduce the risk of accidents and ensure smooth 

traffic flow. In future, the traffic lights can be turned into LiFi 

hotspots, such that they can directly communicate with the 

vehicles, hence improved the flow of traffic [17]. 

E. Underwater Communication 

 RF based communication system does not work efficiently 

underwater. LiFi can be used to communicate underwater [28]. 

F. Military Installations and Sensitive Areas 

 LiFi has a potential to be used in military, security 

apparatuses and other sensitive areas; however, this 

opportunity has not been researched much. As the technology 

matures, LiFi can be expected to become a great source of 

communication for military purposes by providing it with low-

powered communication with high security and improved 

efficiency [12]. 

IX.  LIMITATIONS OF LIFI 

 Undoubtedly LiFi is a great source of communication and 

will bring about a revolution in the field of communication. 

However, there are some limitations faced by LiFi which may 

prove to be a hurdle in the growth of this technology. Here are 

some of the prominent limitations of this technology. 

 1) Opaque objects including walls and other hard 

obstacles are impenetrable for visible light. This limits the 

range of the LiFi to a great extent, hence the receiver has to be 

placed somewhere under the light. If the receiver is placed in 

the shadow, it will either slow down the data rate or stop 

working altogether [28].  

 2) In order for Lifi to work, the light must be on. In indoor 

locations like homes, where light has to be turned off during 

the day time or during at night, LiFi will stop working. Efforts 

have been made to ensure that LiFi remain working even at 

dim lights, however, the light has to stay on. This can be 

considered as a sort of drawback [28].  

 3) The LiFi systems that are ready to be rolled out to 

public are limited to downlink only due to hardware and 

infrastructure limitations. Hence, we would still need to have a 

WiFi around us for the uplink.  

 4) Initial cost of VLC systems, especially LiFi is high 

[13]. The LiFi may be able to work on off the shelf LED 

lights; however, for better transmission we would eventually 
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need to get specialized LEDs which are able to be compatible 

with the modulation circuitry.  

 5) LiFi cannot be used outdoors and highly-illuminated 

places as smoothly as the WiFi can be used. This can prove to 

be a serious drawback in the times to come unless it is 

addressed on time [13].  

 6) LiFi which is said to be a safe-to-use technology for 

communication in the airplanes [12], the external light from 

windows during the day time can prove to be a hurdle. 

X.  CONCLUSION 

 LiFi is one of the staggering inventions of the recent years 

and it rightfully attained a spot as one of the best inventions of 

2011 by Times Magazine. It is the most feasible solution to the 

upcoming spectrum shortage and can help in materializing the 

concept of IoT. LiFi, based on its abilities that we have 

researched so far, can prove to be a perfect complement to the 

existing RF based communication system, specially the WiFi. 

It can easily fulfill the ever increasing downlink capacity 

requirement and can prove to be a feasible solution to the 

anticipated spectrum crisis. While LiFi, being in its infancy is 

showing its ability to easily replace the downlink 

communication, can easily replace the entire RF based 

communication in future if proper research work is focused 

and resources allocated to this technology. LiFi is a new 

technology and there is a lot of work required to be done in 

this technology in order to address its drawbacks and 

limitations. There is a huge margin for research work on the 

modulation techniques, interference mitigation methods, LiFi-

WiFi HetNet performance, Trade-off between light dimming 

and data rate, multiplex schemes and LiFi-RF network 

protocols. 
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Abstract 
 

Korean Wave or Hallyu is a popularity of K-contents 
such as K-drama, K-movie, K-pops and K-sports across 
borders. These phenomenon is especially strong in eastern 
Asian countries such as China, Japan and Vietnam so on. 
Nowadays Hanryu is getting popular in middle eastern 
countries.  

There are a few previous researches on the economic 
effects of Hanryu on the exports of Korean brand products, 
tourism and foreign direct investment into Korea. Most of 
these researches have a macro level perspective.  

In this paper, we tried to analyze the economic effects of 
Hallyu on tourism into Korea focusing on the micro level 
data on the web to enlight the individual consumers 
behaviors and interests. Especially we focused on the 
consumers of middle eastern countries that are the 
emerging market for the K-contents.  

 
Keyword: K contents, tourism, big data, economic effects and 

middle eastern countries  

  
 

I. Introduction 
     

The Korean wave refers to the phenomenon of Korean 
entertainment and popular culture rolling over the world with 
TV dramas, films and pop music. Also it is known as "Hallyu " 
literally meaning 'flow from Korea' in Korean. In the beginning 
K-contents is spreading mainly in East Asian countries, but it is 
reaching to other continents as Europe, North America and 
middle east. Especially Arabian countries are new markets for 
K-contents and Korean products. 

The researches on the Korean wave have been done on 
several topics such as the influencing factors on Korean wave, 
the effects of Korean wave on the image of Korea and the 
intention to buy Korean products not only contents products 
but also packaged goods.  

Recently the topic of economic effects of Korean wave on 
exporting, tourism to Korean and inward FDI is drawing the 
attention of researchers and prctitioners. 

In this paper we will examine the economic effects of Korean 
Wave on the tourism analyzing big data focusing on middle 
eastern countries.  

 
 

II. Literature Review and Hypothesis  
 
A. Spreading of K-contents  
 

With the rapid spread of social media like Facebook, 
YouTube and Twitter, K-wave has expanded its fandom 
outside of Asia to the West. That is, currently, this Korean 
wave has become the phenomenon of Korean popular culture 
rolling over the world not only Asian countries but also North 
and Latin America, Europe, even Middle Eastern countries and 
North Africa with Korean entertainment contents. The 
world-wide success of Korean pop culture contributed to 
improve the ‘Korea’ image and make a positive impact on 
Korean economy [1]  

B. Factors influencing spreading K-contents  
 

There are several researches tried to examine the factors 
which influence the Korean Wave. Psychic distance and the 
geographic distance between Korea and the repective countries 
are recognized as major factors. [2] 

Another research tried to examine the specific factors of 
cultural distance and find out that individualism and power 
distance are strongly related to Korean Wave. It also found out 
that the ICT environment of the countries is an important 
influencing factor of spreading K-contents due to the 
effeiciency of channeling K-contents [3]. 

 
C. Economic effects of K-contents 
 

Researches tried to examine the economic effects of 
K-contents are categorized to two different approaches. The 
first stream is to explore the possibility of Korean Wave to lead 
Korean products purchases. They say that the spread of 
K-contents may generate the positive image of Korea and thus 
may lead to the purchase of product of Korea. One research 
which tested in China marekt found out that individual 
consumer perception of Hallyu affected the amounts of 
purchase of both directly Hallyu-related popular Korean 
products and general category products, and that Chinese 
consumers’ Hallyu perception affected their interests in Korea 
and the product origin image [4].  

The second stream is to examine the actual performance of 
Korean Wave on exporting, tourism and inward Foreign Direct 
Investment in Korea. One research on this topic investigated 
the spread of Korean Wave and the export in 55 countries 
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found out that the spread of K-pop has a positive impact on 
export, expecially in consumer packaged goods such as apparel 
and cosmetics than in ones of high priced consumer durable 
goods such as automobiles and home appliences. These 
researches have some practical values cause it investigated the 
real impact of K-contents on exports volumes compared to 
previous research which focused mainly on the change of 
attitude by using survey method. [5]. 

There is a comprehensive research on the relation between 
Korean Wave and exporting, tourism and inward FDI. The 
authors used the exports volume of K-contents to each country 
as the proxy of the extents of K-contents spreading and they 
adopted the export volume of consumer goods, number of 
tourists from respective countries and the amount of inward 
FDI of each year from  1995 to 2012 using data of 196 
countries. They modeled a panel tobit model [6].  

They found out that 1% increase of export volume of 
K-contents in previous year incurred 0.02% increase in  
consumer packaged goods, 0.019% increase in tourism to 
Korea and 0.08% increase in service sector inward FDI [6]. 

Although this comprehensive research, they lack in 
individual consumer’s interest variable. The export volume of 
K-contents  does not express the real interests in K-contents in 
individual level. 

Thus we tried to investigate the relation between aeecptance 
and interest in K-contents and the number of tourism from 
middle eastern countries into Korea by analyzing Google 
search traffic and number of Youtube View of K-contents 

Thus our hypothesis is like below. 
The more the interests and acceptance of K-contents the 

more tourists from middle eastern countries visit Korea. 
 
 

III. Methodology 
 

We will use a panel tobit model. Our variable definition and 
sources of the data are like below. 
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TABLE I 
Variable Definition and Sources  

        
Variable Definition                          Source 

Nof Tourism  Number of tourists to Korea 
from each countries 

Ntional 
Tourism 
Beurau 

GNI  The amount of GNI per capita 
of each country 

Ministry of 
Finance 

Exhange R  The exchange rate between 
Korea and the respective 

countries 

Ministry of 
Finance 

Conuntry  Country Dummy  
Google 
Traffic  

Number of Google Traffic of 
major K-contents 

Google site 

YouTube  Number of YouTube view of 
major K-contents 

YouTube 
site 

Korean 
Wave  

The log value of export volume 
to each country in K-contents 
industry 
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Abstract— Light Fidelity (Li-Fi) is an advanced 

form of Visible Light Communication (VLC) which makes 

use of the latest Light Emitting Diodes (LEDs). A Digital 

Signal Processor is used to spatially modulate the light 

coming out of the LEDs through rapid intensity variation 

which is undetected by the human eyes. One of the most 

prominent features of Li-Fi is its ability to work in 

environments where Wireless Fidelity (Wi-Fi) and other 

Radio Frequency (RF) based communication are 

considered unsafe, dangerous or otherwise unwanted. In 

this research, we study the use of Li-Fi and check its 

feasibility of working in a sensitive environment like 

intelligence departments, hospitals, Universities, smart 

homes and buildings. The research focuses on an 

improvement of communication systems throughout entire 

smart buildings, making them safer and ensuring 

uninterrupted transmission. The paper also proposes a 

business model covering different aspects of innovation, 

market survey, industry impact and financial benefits 

achieved by the use of Li-Fi in place of Wi-Fi. 

 
Keywords— Wi-Fi, Li-Fi, Communication, Business model 

I. INTRODUCTION 

 Wireless communication is at the core of the modern 

lifestyle and is one of the basic pillars of the Information and 

communication technology. Much work has been done in 

order to improve the performance of the wireless 

communication systems. 3G and 4G are the most common 

standards today for mobile communication throughout the 

world. There is a very high data traffic on these networks and 

is constantly expanding. The currently used wireless networks 

are very slow, links us with internet if multiple nodes are 

connected such as usage of enlarge internet, number of 

devices and the fixed available bandwidth for transmission of 

data [1]. But the waves have a little bandwidth available for 

transmission of data. Li-Fi can solve these problems of data 

transmission by sending data via LED bulb with taking fiber 

out of fiber optics which varies faster intensity than human 

eye. From the infrared, LI-fi has a various wavelength and 

frequencies range via visible and down to ultraviolet spectrum. 

The most important activity is moving data from one place to 

another. For accommodating building’s residents, the smart 

buildings must be adapted as shown in figure 1. It is desirable 

for the smart buildings to get the locations of every occupant 

and then providing a services of location based, in order to 

improve user experience and achieve improved comfort  as 

like health monitoring, navigation, logistics, intelligent car 

parking, and shopping assistance [2]. For example, the 

technology Internet of Things (IoT) that connects every item 

for sale via wireless internet in a smart shopping mall. 

 

 

 
Figure 1: Working on Li-Fi in a traditional office [3] 

 In 2015, the mobile data traffic remained almost 3.7 

Exabyte per month, the value is expected to spike up to 30.7 

Exabyte (EB) per month by 2020. Around 67% of all the 

mobile communication will be done through “Smart” 

connections by 2020 [4]. Traditional Wireless Communication 

systems are though ubiquitous, they are expected to reach a 

certain virtual threshold which will act as a bottleneck for the 

growth of mobile communication. The radio frequency 

spectrum is about to be saturated and there is an imminent 

need to figure out a technology which can not only replace the 

modern wireless communication technologies but is also able 

to work in parallel as a hybrid system [5].  

 Figure 2 shows the electromagnetic spectrum as well 

as the visible spectrum which is used by Li-Fi. In 2011, Prof. 
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Harald Haas of Edinburgh University proposed the idea of Li-

Fi [1]. It is an advanced form of VLC which makes use of the 

latest LEDs. A digital signal processor is used to spatially 

modulate the light coming out of the LEDs through rapid 

intensity variation which is undetected by the human eyes. 

The light is received at the receiver end by a 

Figure 2: Visible Spectrum used by Li-Fi 

 

photo-diode which decodes the frequent variations in the 

intensity of the light into bits and then turn them into a 

constant stream of data. While the Visible Light 

Communication has been in the public for quite a long time, it 

had been pretty much a virtual concept. However, with the 

advent of LEDs and their successful use in transmitting data 

through Light in the form of Li-Fi has opened a whole new 

world for us. Li-Fi has been lab tested and several prototypes 

have been successfully experimented with, in order to achieve 

a practically usable data rate. So far, Li-Fi has successfully 

achieved data rate which can not only match Wi-Fi but also 

overcome its deficits [5].  

The shift from radio spectrum towards the visible 

light spectrum will solve a lot of the problems that the current 

communication technology is facing. Bandwidth is one of the 

major issues in the latest technologies, with the latest move 

into visible light spectrum; we have a 10,000 times larger 

bandwidth awaiting our services. Similarly, since lighting 

system is already everywhere, we do not have to invest a lot 

into a new infrastructure [6]. Li-Fi uses Attocells for 

communication which is not only smaller in size and enhances 

the usability, but also gives us an opportunity to allow the IoT 

to be practically implemented. One of the most prominent 

features of Li-Fi is said to be its ability to work in 

environments where RF based communication are considered 

unsafe, dangerous or otherwise unwanted. In this research, we 

study the use of Li-Fi and check its feasibility of working in a 

sensitive environment like government intelligence & other 

departments, hospital, universities shopping malls in short all 

smart homes and buildings [7]. 

 

II. LITERATURE REVIEW 

In paper [1], Prof. Harald Hass has thoroughly 

clarified the basic difference between VLC and Prof. Haas’ 

brainchild, Li-Fi. The paper focused on elucidating the major 

facts which makes Li-Fi, as the future of VLC due to the smart 

use of LEDs. The researchers have focused on how the 

ubiquitous luminaries turn into auto cells for Li-Fi hence 

resulting in an enhanced wireless capacity and opening a new 

window to not only materialize the concept of IoT but also 

fulfilling the major Key Performing Indicators (KPIs) of the 

5G technology. The research also encompasses the 

interoperability of Li-Fi and Wi-Fi using auto cells to 

demonstrate its practicality.  

Paper [2] proposes a novel VLC system for an 

enhanced control of the automated delivery robots in hospital 

(smart building). The research studied the traditional mobile 

robot systems that only concentrates on location accuracy and 

operational abilities; however, open management of safety 

hazards remain unchecked e.g. to stop them from going to an 

unauthorized and restricted area. Sensors have been 

introduced by the researchers in order to achieve the desired 

goals. Visible Light Communication through LEDs i.e. Li-Fi 

has been chosen for this technology. The Li-Fi creates a mini 

in-house positioning system by replacing several lights at 

specific spots in the hospital premises. The researchers have 

developed HOSPI, a hospital specific transportation robot, 

which makes an efficient use of VLC technology. Using VLC, 

the proposed robot will overcome the outdated localization 

techniques and ensure a better level of security for the robots. 

The paper is backed with theoretical and practical data of the 

subject in a real environment to check its feasibility.  

Authors of paper [3] propose a solution to the 

constant interruption of the RF technology with the hospital 

equipment and their potential threat to humans. The paper 

proposes a method of transmitting the 

ElectroEncephaloGraphy (EEG) biomedical signals through 

Visible Light Communication. The method involves LOS 

based VLC with On-Off Keying non-return-to-zero 

modulation using Red, Green and Blue LEDs simultaneously 

with matching photodiodes at the receiver’s end. Multiple 

experiments have been performed and it concludes that VLC 

based system is reliable and accurate.  

Paper [4] is based on the application of Li-Fi in RF 

sensitive environments. The paper focuses on the Li-Fi as a 

new healthier, greener and cheaper replacement of the 

traditional Wi-Fi technologies. The paper focuses on how Li-

Fi is an emerging technology from the field of VLC. The 

paper studies the role of Li-Fi in Radio Frequency sensitive 

environments like hospitals and airplanes where the use of Wi-

Fi can cause potential damage. 

In paper [8], the authors have studied the concept of 

communication at frequencies higher than 10 Ghz. The paper 

states that due to the increasing bandwidth utility and 

introduction of the IoT, the spectrum below the 10 Ghz is 

becoming insufficient to fulfill the increasing demand. Hence 

the concept of VLC became the next best contender to resolve 

the issue. Li-Fi, an improved version of VLC that works using 
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the LED and Li-Fi Attocells is thoroughly studied in this 

paper.  

Paper [9] focuses on the concept of Wireless HetNets 

amid the growing wireless capacity demand due to the 

skyrocketing increase in utilization of channel capacity with 

the rise of smart devices and IoT. The paper states that most of 

the data is consumed in indoor environments, which is why 

the idea of using the gigabit small-cells looks practical. VLC, 

specifically the Li-Fi is the foremost contender to be 

considered in this regard. The paper describes the core 

characteristics of Wi-Fi and Li-Fi and discusses their 

interoperability. The paper then round off all the possible 

research challenges in this field in an attempt to devise a VLC 

HetNet Prototype.  

Researchers have surveyed the fundamental 

technologies indispensable for the realization of Li-Fi in paper 

[10]. The research has been conducted in order to come up 

with cutting edge details on each of these aspects like VLC 

modulation techniques, optical MIMO, spatial modulation, 

optical wireless channel model, OFDM concept in VLC, 

hybrid Li-Fi models, multiple user-access, allocation of 

resources and interference management. The paper also 

suggested some future improvements in Li-Fi.  

III. MOTIVATION 

 

Li-Fi is unique form of communication in terms of its 

insensitivity towards Electro-magnetic signals. Li-Fi is safe to 

use in planes and other such sensitive environments.  Wi-Fi 

and all types of RF communication are considered non reliable 

in smart buildings like big government departments as they are 

totally dependent on electricity availability as well as router 

performance. Also Wi-Fi working in one floor may not 

produce promising signals in the same building having some 

distant office. Also Wi-Fi signals are more prone to intruders 

attacking or Wi-Fi signal catchers.  

They also pose a potential threat to general 

unhealthiness for humans. Since all the communication 

systems of the world are mainly based on the RF spectrum, 

there has been no possible solution to bypass these issues. 

With Li-Fi in the view, we now have a potential solution to the 

problems as we can utilize the Li-Fi in smart building 

particularly in Govt office and get rid of the RF related issues 

without hampering and compromising on our communication 

systems. In fact, it will improve the communication systems 

throughout the smart buildings, make them safer and ensure 

that the transmission is uninterrupted.   

 

IV. AIMS AND OBJECTIVES 

The aim of this research is to study the efficiency of 

LED based VLC systems and check its feasibility in sensitive 

environments like government buildings and particularly in 

smart buildings. Govt buildings being very sensitive areas 

with a lot of sensitive equipment faces a potential threat from 

the use of RF signals. The introduction of Li-Fi technology in 

smart building communication systems will bring about a 

revolution and help us move towards a safer, cheaper and 

greener solution. The objective of the proposed business 

model will be addressing different aspects of innovation, 

market survey, industry impact and financial benefits achieved 

by the use of Li-Fi in place of Wi-Fi. The deployment of Li-Fi 

in place of Wi-Fi will prove to be more efficient not only in 

terms of monetary benefits but health concerns which are 

considerable in terms of RF communications. Also for 

communication systems, the use of Li-Fi will prove to be more 

effective and the speed will largely enhance with respect to 

Wi-Fi.  

V.  BUSINESS MODELING AND ANALYSIS 

 

Here we use the framework and definitions by 

Chesbrough & Rosenbloom for building analysis and 

modeling [11]. Our focus will be on the valuable propositions 

such as value chain, the firm organization, and the competitive 

strategy of the operator and in the value network the position 

of the firm. 

Actors, Relations (between actors) and Business roles 

with functionality were three main components where the 

organization of position and value chain of different 

companies using network model were discussed in [12]. Their 

focus in this paper was on network deployment for smart 

building, public access and office buildings for cases 

investigated. The two main key aspects for configuration of 

business roles and business modeling were: 

i) the access services were restricted to available public users 

or for own users 

 ii) which smart building was there that operates and deploys 

the indoor network 

 The business modeling and cost analysis aspects in 

our analysis are related as; for enhancing network capacity, 

the production cost is lower and Li-Fi is localized to the high 

demand areas only with the indoor deployment. e.g No 

expensive marts or tower. It must be controlled. For ensuring 

the lower cost level, other different types of costs like 

transmission or maintenance and installation associated with 

infrastructure should be controlled. For re-using existing 

infrastructure, competence, company staff and for cooperating 

with facility companies and owners are another ways for 

reducing or controlling these costs. Furthermore no need to 

pay to the site leases, if the network is deployed for internal 

use in the premises of the customer. Figure 3 shows a smart 

building using a Li-Fi environment getting solar light as its 

energy to run. 
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Figure 3: Office buildings scenario used in LI-FI 

VI. SCENARIO DESCRIPTION 

 
With office buildings to be covered with Li-Fi, we will 

consider an area covered with smart buildings. For 

provisioning of wireless data services, the facility owner wants 

to investigate in smart buildings. We will do comparison with 

operations and cost of networks having “small scale” indoor 

Li-Fi solutions and “large scale” outdoor base stations. We 

here assume that everything is deployed from start and that 

there is no other infrastructure that will be re-used. In the 1 

km2 area, there are 10 five floor smart office buildings each 

with 1000 persons each. Demand for broadband access, the 

monthly total demand access is 5 Giga byte per user. The two 

levels of “relative wireless usage” are 10% and 50 % and 20% 

of the total monthly usage will be done for dimensioning of 

the wireless networks. 

VII. IMPACT OF WALL ATTENUATION FOR LI-FI 

DEPLOYMENT 

 

For wooden walls in rural areas, the wall attenuation 

varies from 5 dB and in urban areas is to 25 dB for concrete or 

brick walls. Normally in buildings, between the rooms the 

walls have a few dB attenuation. We use Okumura-Hata 

propagation model for estimating the loss for an urban Wi-Fi. 

In [13] assume the wall attenuation W (dB) , K as a constant, R 

(km) to be the maximum cell range and a (h), a correction for 

height h of the mobile antenna, so  the loss of propagation can 

be then expressed as followed 

 

L = K + 35.2 log(R) + W – a (h) …………………………..(1) 

 

If here we assume an antenna for the mobile receiver to be 1.5 

m above ground and with 30 m height for the Wi-Fi then for a 

frequency of 2.1 GHz, K = 136. While h is about 1.5 m for 

ground floor and for the third floor which can be about 10 m; 

then a (h) is about 5 dB. 

VIII. IMPACT OF PROPAGATION AND WALL 

ATTENUATION FOR LI-FI 

 

For the propagation loss L (dB), the criteria for free space 

propagation inside a room we are considered employ the well-

known formula as: 

 

L = K + 20 log D………………………………………….(2) 

 

D is the distance between the Li-Fi and the devices. K = 32.4 

+ 20 log (f). K = 98.84 for f = 2.1 GHz. 

We have to take into account outside the room wall floor 

attenuation F and attenuation W. We have to add the floor and 

wall losses to the free space loss above, where the signals have 

to penetrate which are proportional to the number of walls n 

and floors m. The equation now reads: 

 

L = 98.8 + 20 log D + n W + m F ………………………..(3) 

At a distance D of 50 m  

 

L = 72 + nW + mF ………………………………………(4) 

 

When the outer wall attenuation (15 dB) is taken into 

account this figure is much smaller (round about 60-70 dB) 

than the propagation loss from the Wi-Fi. Here this implies 

that a very low power could be used for the Li-Fi then about 

10 - 100 microwatt is needed from the Li-Fi for giving the 

same input power to mobile receiver, if the transmitted power 

from the Wi-Fi is 100 watt. The maximum allowed power 

from the Li-Fi is 100m watt which gave large possibilities for 

adjusting the Li-Fi power to achieve low risk for interference 

and required performance. 
 

A.  Estimate of Cost 

 
For the Li-Fi solutions, from a WLAN deployment 

project we use several hundred access points and data running 

over a couple of years. The deployment of one access point on 

average is 100 $ which roughly equal shares (20-30%) for the 

cost components: 

 Access point equipment 

 Solar Energy 

 Controller 

 Planning, installation, documentation 

 Management system 

IX. ANALYSIS OF DEMAND  

 In our example we have 10,000 office workers in the 

area, where each with a total 5 Giga byte data usage per 

month. We get the following estimates of usage for one user 

are described below: 
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 Usage per day:  ~ 250 MB 

 Per busy hour 63 - 125 MB (for 2 to 4 busy hours per 

day) 

 Per busy hour 0.5 – 1.0 Giga byte 

During the busy hours, converting this to average bit rate 

we get 139 – 278 kbps. This means that for all the 10000 

workers, a total of 1.39 – 2.78 Giga byte per seconds for the 

total data is used. 

Let us use as an estimate of the total demand 2.0 Gigabyte per 

second (Gbps). We need this to be carried over wireless 

connections and the share for the analysis that can be assumed. 

For the “wireless usage”, a “low level” estimate is 10 % 

resulting in 200 Mbps and a “high level” estimate is 50 % 

which would mean 1 Gbps. 

X. COMPARISON BETWEEN WI-FI AND LI-FI 

SOLUTIONS 

By the user demand, we will use dimensioning for the Wi-Fi 

solutions based on the capacity described. For the Li-Fi 

solutions we will use three different approaches such as: 

 

1. Capacity: 

 Where the deployed capacity will match the user demand 

as for Wi-Fi. 

 

2. Coverage:  

For each floor in the office building, in order to ensure 

coverage a specified number of access points were allocated. 

 

3. User oriented:  

To each access point a number of users are allocated 

(demand does not matter) 
 

A. Capacity approach 

 
It is straight forward to estimate the number of required Li-

Fi options, base station sites and access points considering that 

each Wi-Fi and Li-Fi has the capacity of 2Mbps  

 

Total 

Demand 

(Mbps) 
Wi-Fi solution                          Li-Fi solution 

No sites   Cost   No access points   Cost 

200 (low 

level) 
34 $ 100 100 PKR 

1000 (high 

level) 
167 $ 500 500 PKR 

 

Table 1: Investment cost comparison 

 

Table 1 shows an investment cost comparison for the number 

of base station sites and Li-Fi that meet the two levels of 

estimated user demand. Using the Wi-Fi the result shows that 

for the Li-Fi solution the investments solution were much 

smaller. We assume that there is no wall attenuation in this 

“ideal” analysis and that the Li-Fi could provide the coverage 

which was needed. The operational costs should also be 

included for a complete analysis. 

 
B. Coverage and user oriented approach 

 

 In table 2 with 4 or 8 access points per floor and 4 or 

8 users per access point, we illustrate the cost for Li-Fi 

networks dimensioned. Different levels of “over provisioning” 

are achieved with these coverage and user oriented approaches 

but still the Li-Fi solutions are much expensive than Wi-Fi 

solutions. Furthermore an added value of the “over 

provisioning” is considered by in the form of access with 

guaranteed bit rates. 

 
                                No. APs         Cost            Capacity 

Coverage 

approach    

4 AP per floor 200  200 $  400 Mbps 
8 AP per floor 400  400 $  800 Mbps 
User oriented 

approach    

8 users per AP 1250  1.25 k$  2500 Mbps 
4 users per AP 2500  2.50 k$  

 
 

Table 2: The investment costs and deployed capacity for Li-Fi 

 

 

XI. CONCLUSION 

 
 Wi-Fi and all types of RF communication are 

considered non reliable in smart buildings as they are totally 

dependent on electricity availability as well as router 

performance. It may not produce promising results in the same 

building having distant offices. Also Wi-Fi signals are more 

prone to intruders. The Li-Fi capability solution is for 

providing services when data rates, security and capacity need 

increases. We have also shown that we can also introduce 

offers with guaranteed data rate and availability using Li-Fi 

although it is costly in addition when using the Wi-Fi. There is 

even an over provisioning which made it able for deploying 

more development with higher data rates. This is possible for 

Wi-Fi to a certain degree but near the site only; thus in 

spectrum utilization, Li-Fi showed an improved efficiency in 

results. For private use in homes, Li-Fi has more advantages 

for consumer whereas Wi-Fi based home station was limited 

especially that we have to pay for extra equipment. Wireless 

extensions WLAN based broadband connections will be 

available at low cost for many years; but eventually be 

superseded by Li-Fi. Their main advantages will be in public 

use and within hotels, conference centers, smart buildings and 

enterprises etc. 
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Abstract 
 

The arising need for integrating data from different 
sources has led to increasing tasks in identifying duplicate 
records. Most data from different sources are often 
represented in various standards and may contain some 
errors; hence we need approximately duplicate data 
detection to determine similar data representing the same 
real-world entity. However, the currently available 
commercial software provides integration modules which 
do not support detecting duplicate data in the Thai 
language. This study presents an algorithm for identifying 
clusters of approximately duplicate records in the Thai 
language based on the Sorted Neighborhood Algorithm 
with Duplicate Count Strategy (DCS++) and Innovative 
Windows algorithm. The Levenshtein Distance Algorithm 
and Longest Common Subsequence are adapted for 
approximately matching Thai strings. The results reveal 
that incorporating Thai string comparison rules in these 
algorithms can increase f-measures significantly. All of the 
f-measures in our experiments with Thai data are above 
78%, an increase of approximately 10%. 

 
Keywords: Data duplication; Data cleansing; Duplicate 

detection algorithm. 

  
I. Introduction 

     
In a digital economy era, private and public organizations in 

many countries, including Thailand have been trying to 
optimize information system effectiveness by integrating 
disparate systems. However, data from various sources 
representing the same real-world entity may differ due to data 
entry errors or unstandardized formats [1]. Related data need to 
be identified and redundant data need to be removed; hence, 
approximate duplicate detection algorithms are required,  
particularly for the Thai language. 

Several studies have conducted research on detecting 
duplicate records in English using standard duplicate 
elimination algorithms; much progress has already been made 
toward the identification of duplicate data in English [2, 3]. 
After integrating data from different sources, the duplicate 
elimination algorithms usually begin with sorting data 
according to search key attribute values, followed by a 
pair-wise comparison of consecutive records. String 

comparison of different languages needs different techniques; 
however, most of the existing algorithms are for English and 
other languages –excluding Thai.  

The oldest Thai script yet found is from the Sukhothai age, 
more than 700 years ago [4]. There is evidence that some Thai 
words have been borrowed from Khmer, Pali, and Sanskrit [4]. 
Thai characters consist of 44 consonant letters with 21 
phonetic tones, 18 vowels, four tone marks and two diacritic 
characters [4], as shown in Fig. 1.   

 

1. Consonant Letters   

ก ข ฃ ค ฅ ฆ ง จ ญ ย ฉ ช ฌ ฎ ด
ฏ ต ซ ศ ษ ส ณ น บ ป ผ พ ภ ฝ ฟ
ม ฐ ฑ ฒ ถ ท ธ ร ล ฬ ว ห ฮ อ 

Note: The alphabets with the same phonetic tones are 
presented in the same box. 

2. Vowels 
ะ    ◌ั   า   ◌าํ   ◌ิ   ◌ ี  ◌ึ   ◌ื   ◌ุ   ◌ู   เ   แ   โ   ใ   ไ   ฤ   ฦ   ๅ 

 
3. Tone marks 4. Diacritics 

◌่   ◌้   ◌๊   ◌๋ ◌ ็ ◌์ 
Fig. 1 Four groups of Thai characters [4, 5]. 

 
Thai is written on four levels; hence, it is more sophisticated 

in combining characters into words. The main consonants are 
in a horizontal line, while the vowels can be either left/right or 
under/above the consonants, depending on the type of vowels. 
Additionally, tone marks are always above consonants [4, 5]. 
Moreover, Thai words are written consecutively without 
spaces or punctuation, so the processing of Thai sentences 
becomes complicated. 

The unique characteristic of each phonetic tone is an 
important criterion in approximate duplicate detection. Thai 
words are often misspelled by using consonants in the same 
group. For example, the three consonants (ศ,ษ, and ส), having 
the same tone, are often been used interchangeably. Moreover, 
there are eight groups of Thai vowels, classified by their 
phonetic tone as follows: {อะ}, {อ,ัใอ,ไอ}, {อา,อาํ}, {อิ,อี}, {อึ,ฤ}, 
{อื,ฦ,ฤๅ}, {อุ,อ}ู, {เอ,แอ}, {โอ} [5]. Hence, in approximate 
duplicate detection, we can use the classification of both the 
consonants and vowels by the phonetic tones to detect similar 
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or misspelled words. Table I shows examples of Thai word 
errors due to misspelling and typing errors. 

 
TABLE I. THAI WORD ERRORS 

Error 
type 

Description Example 

Wrong   Overtyping พจจนานุกรมพจนานุกรม 
typing  Incompletely typing พจานุกรมพจนานุกรม 
  Using wrong 

consonants 
พตนานุกรมพจนานุกรม 

  Mis-ordering typing พจนานุรกมพจนานุกรม 
Missing 
spelling 

 The same phonetic 
consonants 

ลพบุรี/ลบบุรี, 
กรุงเทพมหานคร/กรุงเทบมห
านคร/กรุงเทพมหานคอน 

  Analogous consonant 
tones 

กระบ่ี/กะบ่ี 

  Using the wrong tone 
marks 

ก๋วยเต๋ียว/กว้ยเต๋ียว 

  Unclear meaning and 
uncertain words 

เนืองนิตย/์เนืองนิจ 

Source: adapted from Karoonboonyanan, et al. [6] 

Thus, the purpose of this study is to develop an algorithm for 
detecting approximately duplicate data in the Thai language, 
based on existing deduplicating algorithms and string 
matching techniques. 

 
II. Related work 

In general, a duplicate detection method consists of two 
main steps. 1) Sorting and comparison: optimal alignment or 
sorting of input data for analysis. 2) String matching: study of 
the input data overall and pre-study of the similarity of the 
dataset. The algorithms applied in our study are explained as 
follows. 
 
A. Sorting and Comparison  

1)  Sorted Neighborhood Method (SNM): This technique 
has been developed based on a basic duplicate elimination 
algorithm to support a broad range of data [7]. The basic 
algorithm compares each record in a dataset with all the other 
records, using many resources. The SNM purpose is to reduce 
the number of pair-wise comparisons by fixing the boundaries 
of targeting data before comparison (fixed size windowing) as 
shown in Fig 2. 

 

  
Fig. 2 Sorted Neighborhood Method [7] 

 

 

The important factor of this technique is the sorting key. 
There is evidence that the results of duplicate detection using 
SNM are influenced by the selected sort key [8]. In addition,  
multi-pass duplicate detection using SNM with different sort 
keys, but with the same window size in each pass, can improve 
detection efficiency, compared to a single-pass SNM. On the 
other hand, the multi-pass SNM consumes more time in 
detecting data duplication.  

Its efficiency depends on the window size; the higher the 
window size, the more time consuming, especially for sizes 
greater than 50. In typical cases, it has been found that  
increase of 10 window sizes could improve duplicate detection 
by 5% [8]. However, there are some limitations to the SNM as 
follows  [8]: 

 Data accuracy is sort key dependent. 
 Window size is critical for a large data set of 

duplicate records; if windows with a specified size 
does not cover all the duplicate records, there 
would be undetected duplicate records. 

 Oversize windows could gain extra-comparing 
range but consume more time to execute, even 
though performance is better in terms of detection 
efficiency. 

2)  Duplicate Count Strategy (DSC++): This algorithm has 
been developed based on the SNM with an additional function 
of adjustable window size, so the unique feature of this 
technique is the window size varying based on detected 
duplicate records [9].  
In executing the DCS++, in the beginning, this algorithm still 
needs to define an initial window size; then the window size 
will be increased by adding next w-1 records for each time of 
duplication detected. In addition to the extendable window size 
for covering all duplicate records, another benefit is when a 
duplicate record is detected; this algorithm will enter that 
record into the skipped list, and then skip comparison of that 
record with the others. As a result, the number of comparisons 
will be reduced to w-2 when comparing with SNM. The 
DCS++ concept is shown in Fig. 3. 
 

 

 
 

Fig. 3 DCS++ Concept [9] 
 

3)  Innovative Windows algorithm (INW): the DCS++ 
automatically increases the window size of each duplicate 
detection to cover as many as possible duplicate records. In 
adopting DCS++, INW adds a window-size shrinking feature. 

ICCT 2017  International Conference on Cultural Technology

- 118 -



INW defines a terminating count number and will 
automatically terminate a current window when the count of 
non-duplicate records detected is greater than the terminating 
count [10]. The INW algorithm has been adapted to improve 
the performance of DCS++.   
 
B. String Matching 

1) Levenshtein Distance Algorithm (LD): The purpose of 
this method is to measure the distance between two strings (s1, 
s2) [11, 12]. The calculated distance is the number of deletions, 
insertions, or substitutions required to transform s1 into s2. 
The total time is O(nm), where n and m are the lengths of s1 
and s2 respectively. 

2) Longest Common Subsequence algorithm (LCS): This 
algorithm determines the similarity or subsequences in 
common between two strings (s1, s2) [13]. The LCD finds the 
longest subsequences presented in the two strings. 
Subsequences may not occupy consecutive positions within 
the two original strings. The total time consumed by this 
algorithm is O(nm), where n and m are the lengths of s1 and s2 
respectively. 

Based on the presented algorithms, this study developed a 
system for identifying Thai duplicate records.  

 

III. Our Proposed System for Identifying  
Thai Duplicate Records 

 
A. Developing a Sorting and Comparison Algorithm for the 
Thai language 

Differences between English and Thai languages [14, 15] 
are such that sorting data in each language requires different 
string comparison methods. Basically, two strings are 
compared character by character, from the first position to the 
last one, regardless of character types (e.g., vowels or 
consonants). In the Thai language, more details need to be 
considered. Other than the consonants, Thai vowels, tone 
marks, and  diacritics play important roles in sorting and 
comparing Thai strings as following [14, 15]: 

 The leading vowel appearing before a consonant 
has lower priority than that following consonant in 
Thai string sorting. 

 Tone marks after a vowel have lower priority than 
that vowel in Thai string sorting. 

 Diacritics in a word are ignored in Thai string 
sorting unless all the other characters in that word 
are the same as per the previously mentioned rules.  

In addition, when comparing strings, we need to consider 
that consonants may have the same phonetic tones as other, 
different but similar characters; they are often used 
interchangeably. Also, vowels having the same phonetic tones 
as explained in Part II should be considered as similar 
characters. In addition, there are many groups of characters 
that have similar figures (Table II), resulting in misspelling. 
These phonetic groups of characters are also applied in our 
string comparison algorithm. 
 
 
 
 
 

TABLE II. THAI CONSONANTS AND VOWELS GROUPED BY 
PHONETIC AND HOMOGRAPH 

Group Type Group Result 

Consonants  
(in phonetic 
groups) 

{ก}, {ข, ฃ, ค, ฅ, ฆ}, {ง}, {จ}, {ญ, ย}, {ฉ, ช, ฌ},  
{ฎ, ด} {ฏ, ต}, {ซ, ศ, ษ, ส}, {ณ, น}, {บ}, {ป},  
{ผ, พ, ภ}, {ฝ, ฟ} {ม}, {ฐ, ฑ, ฒ, ถ, ท, ธ}, {ร},  
{ล, ฬ}, {ว}, {ห, ฮ}, {อ} 

Consonants  
(in homograph 
groups) 

{ก, ถ, ภ, ฎ, ฏ, ฤ, ฦ}, {ข, ฃ, ช, ซ}, {จ, ว}, {ค, ศ, ด}, {ฅ, ต, ฒ}, 
{บ, ป, ษ}, {ฆ, ฑ}, {ร, ธ, ฐ}, {พ, ฟ, ฬ}, {ผ, ฝ}, {ฉ, น},  
{ฌ, ณ, ญ}, {ล, ส}, {อ, ฮ}  

Vowels  
(in phonetic 
groups)

{อะ},{อ,ัใอ,อ}, {อา,อาํ}, {อิ,อี}, {อึ,ฤ},  
{อื,ฦ,ฤๅ}, {อุ,อ}ู, {เอ,แอ}, {โอ} 

Vowels 
(in homograph 
groups) 

{อะ}, {อ}ั, {ใอ,ไอ,โอ}, {อา,อาํ}, {อิ,อี,อึ,อื},  
{ฤ,ฦ,ฤๅ}, {อุ,อ}ู, {เอ,แอ} 

Source: Anuntanuruk [16] 

Our input data are collections of customer data having many 
attributes, namely first name, last name, house number, street 
name, city, and province. Our system allows users to specify 
difference weight percentages for each attribute (or columns) 
according to their importance in identifying string similarity.  

 
B. Designing System for Identifying Thai Duplicate Records 

The system was designed as shown in Fig.4. After loading 
data from a specified data source, a user needs to specify sort 
key attributes (e.g., first name and last name) and their weight 
percentages for prioritization in our Thai string matching 
algorithm. Then, a starting window size is required to be 
specified (e.g., 10, 20, 30, 40, or 50). After that, the user can 
select a sorting algorithm (DCS++, IW, Multi-pass DCS++, 
Multi-pass INW). Next, according to the algorithm selected, 
the system performs sorting following our rules and criteria of 
Thai string processing.  
 

 
 

Fig. 4 Our system for identifying Thai duplicate records 

 
The Thai rules that we use in this study have been adapted 

Load a data source

Sorting data
using our Thai string rules 

Set an initial window size

Comparing data in each window
according to the selected algorithm,

Thai string rules, and %weight 

Algorithm( e.g., DCS++, INW)

Data source name

window size

Lists of duplicated records 
with statistical results

% of weight specifying 
attributes’ priority

Oral Presentation (Session E, F, G, H)

- 119 -



from the rules shown in Table II, based on commonly 
misspelled characters. We do not apply all the Thai string 
processing rules because the more rules applied, the more 
execution time used. Then, using the LD and LCS algorithms, 
as well as the Thai rules, the system performs pare-wise 
comparison in each window. Finally, duplicate data detected 
will be displayed with duplication scores calculated according 
to the weight percentages specified for each column in the 
dataset. 

 
IV. Experimental results 

Our proposed system adapted existing duplicate detection 
and string comparison techniques to be suitable for the Thai 
language. We created a dataset consisting of 568 records of 
customer data with some duplication for testing our system. 
The following terms are used to identify the effectiveness of 
our duplicate detection, including precision, recall, and 
f-measure. Their meanings are explained as followed. 

Precision  = # of correct elements identified       
                       total # of identified elements 

Recall  = # of correct elements identified          
       total # of relevant elements 

F-measure = 2 x Precision x Recall               
                       Precision + Recall 

In this study, we applied deduplication algorithms (i.e., 
SNM, DCS++, INW, and their multi-pass execution) using 
Thai string processing rules and compare their f-measure 
scores and execution times. By using our dataset, we analyzed 
the performance of all the algorithms by using an initial 
window size of 10. The threshold for determining string 
similarity is 92%. The sort key consists of first name and last 
name. For multi-pass execution, the secondary sort key is the 
customer address. As shown in Fig. 5, the results reveal a 
significant improvement of all the algorithms using Thai rules 
in regard to f-measures.  

However, when comparing f-measures among all 
algorithms using the same configuration, their performances 
are similar. Testing of the INW with both settings yields the 
lowest f-measures; this may be due to the dynamic window 
size in the INW, expanding and shrinking. Hence, some 
duplicate data might be undetected in the case of shrinking 
window size. 

 
Fig. 5 Comparison of F-measures in executing algorithms using Thai 
and English configurations. 

 
We also observed a number of pair-wise comparisons from 

testing the algorithms with and without Thai settings. The 
results show that using Thai settings yields only slightly fewer 
comparisons than using no Thai settings as shown in Fig. 6. 
However, it is interesting to find that executing INW in both 
single and multiple passes produced a substantially fewer 
number of comparisons in both settings. 

When executing all the algorithms in multi-passes, the 
number of comparisons increases significantly (almost double). 
However, the results in regard to the f-measures were better 
than single-pass executions (for 6-9%) as shown in Fig. 5. 

 
Fig. 6 The number of pair-wise comparison in executing the 
algorithms using Thai and English configurations. 

By applying Thai string processing rules, the system needs 
more resources, time and comparisons. As shown in Fig. 7, 
execution time of the algorithms with Thai settings was a lot 
higher than those without Thai setting. It should be noted that 
the INW used the least execution time, which might be because 
of the number of comparisons in the INW, as explained above 
(Fig.6), was less than that in the other algorithms. 
 

 
 
Fig. 7 Execution time comparison of the algorithms using Thai 
and English configurations. 
 

V. Conclusion 

The aim of this study was to develop a duplicate record 
detection system for the Thai language. The deduplication 
algorithms examined in this study are SNM, DCS++, INW, 
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and their multi-pass execution. For string comparison, this 
study used LD and LCS algorithms. Since Thai writing script 
is complex and different from English, we need different 
techniques for compare Thai strings. This study incorporated 
Thai string comparison rules suitable for the Thai language 
into the existing deduplication algorithms to compare their 
performances. 

The results showed that applying Thai rules increased 
f-measure scores, reflecting better overall performance of the 
examined algorithms. All of the f-measures in our experiments 
with Thai data are above 78%, an increase of approximately 
10%. On the other hand, the number of comparisons and 
execution times also increase significantly, when using Thai 
configurations. However, if the goal is to achieve a higher 
f-measure (precision and recall), then it is worthwhile to 
implement a deduplication system using Thai string 
comparison rules.   

As a result of testing the three algorithms, we found that the 
DCS++ had slightly better performance than the INW. 
However, the INW was substantially better concerning the 
number of comparisons and execution time.  

It should be noted that selecting an appropriate sort key is 
important in identifying duplicate records since the sort key is 
used to group similar records more closely. Consequently, the 
selected sort key could affect accuracy and execution time. 
Also, the more Thai string rules that we add into the algorithms, 
the more number of comparisons and execution time are 
needed.  

This study had a limitation on the number of records in the 
tested dataset. A larger set of data needs to be used to test for 
the most suitable set of Thai string rules for deduplication of 
Thai data. Also, future research should be conducted on testing 
the algorithms in parallel systems so as to reduce execution 
time and increase performance. 
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Abstract 
 

 In computer graphics(CG) the minimum unit of image 
formation is a pixel. By manipulating the color and 
position information of the pixel, image formation becomes 
possible. Early in CG era is also the history of pixel 
operation. In the computer, the image is formed by 
manipulating the X and Y coordinates of the pixel. This 
research was done to present image formation on 
computers from the monitor to the outside . This was not 
only an attempt to physically confirm the image formation 
on the computer, but it was an attempt to return the 
information to the outside of the monitor. In this research, 
the image formation that was made with computer 
programs was made visible by returning it to some 
mechanical systems. By doing so, a wonder of image 
formation was observed. 
 

Keywords-component; pixel, re-photograph, contents 

 
I. Introduction 

 
 The aim of this research is to build a new visual image by 
changing the view of image formation mechanism from inside 
of the computer to an analogue mechanical system. For the 
purpose of forming an image, a self-made UpDown device, an 
image projecter and a camera with slow shooting function 
were used. By projecting dot motion images and shooting it, 
the image which cannot be seen in human eyes was shown 
through the camera eyes. This let the observers experience the 
process and the fun of image formation. 
 
 

II. From the devided brush stroke of paintings  
to drawing with pixels on the computer 

  
 There is a difference between the method of making the film 
image and the computer image. The method of making a film 
needs a capturing of an image as an integration of light, 
however, the method of drawing with computers needs to 
divide the object by analyzing it. 
 Stippling art is very similar to the pixels in the history of 
image formation. Georges Seurat [1] was a famous new 
impressionist painter for the stippling art in 19th century. 
"Grand Djutto's Sunday afternoon (1884-1886)" (Grand Jatt's 
Souvenir, Buddha: Un dimanche après-midi à l'Île de la 
Grande Jatte) (Fig. 1) was his representative work. It is a 
masterpiece depicting the people who spend the summer day in 

the middle of the Seine river near Paris by using the stippling 
method, and it is also a work representing French paintings of 
the New Impressionist and post-Impressionist era. 
 

 
Fig. 1 Georges Seurat "Grand Djutto's Sunday afternoon ". 

 
 In Japan, the screen painting by Jakuchu Ito [2], an artist who 
worked in the Edo period, is famous. In his painting, there is a 
work done by a method similar to the idea of pixels. First, he 
drew a grid of the picture frame and then he painted in each 
grid. This painting process seems similar to the pixels of the 
computer. His idea is very creative and new, and also it is very 
close to how computers make images with pixels these days. 
It was Kenneth C. Knowlton who generated a computer film 

using the pixel concept. The “foem field” (Fig. 2) co-drawn by 
Knowlton and Stan Vandabeek is also a masterpiece of the 
early computer film [3]. 
 

 
Fig. 2  still image from  “ Foem field” 
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III. Expermental 
 
 In this experiment, the picture of Mona Lisa was reproduced 
in dots. Mona Lisa is a famous symbol of the painting history 
because Mona Lisa is used in significantly many experiments 
to create new images.  Therefore, Mona Lisa was chosen to be 
created in this experiment. 
 In fact, it is an attempt to draw an image with a self-made 
launching device (we called it “UpDown device”) which 
repeats the dot image formation restricted to the movement of 
either the X coordinate only, or the Y coordinate only. 
 In this research, a picture was drawn by separating to two 
process. First, a 30 secounds QuickTime movie (Fig. 3)  of dot 
movements in x-axis directions was continueously projected 
from the UpDown device. After that, the UpDown device was 
moved in y-axis directions only. 
 

 
Fig. 3  A part of  dot movements movie. 

 
 For the experiments, following laboratory tools were used 
(Fig. 4) ,  (Fig. 5)  .  
○ 1 self-made UpDown device: height: 1800 mm. Vertical axis 
movement device with speed control ability. Continuous loop 
playback is possible.  
○1 projector: Operated with boarding on UpDown device.  
○ 1 laptop computer: Used to play the dot movie. 
○ 1 digital camera: Capable of opened shutter shooting 
function.  
○ 1 screen of 3m in length and width. 
○ 1 HDMI Cable of 4m. 
 
 

   
Fig. 4 Laptop Computer, Projector. 

 
Fig. 5  self-made UpDown Device. 

 
 
A. Experimental procedure  
 
1. The projector on the UpDown device was installed and the 
movement was tested .  
2.The laptop computer was connected to the projector and the 
dot image was projected.  
3. Dot image was played.  
4. The image was shot with a digital camera with an open 
shutter release. 
5. formation image was confirmed. 
6. Experiment was repeated.  
7. Completion of the experiment and the final check was done. 
 
B. Detailed experiment process 
 
1. A picture of the dot including its horizontal directional 
moving and blinking information was prepared. It was 
imported to the laptop computer.  
2. A projecter on the UpDown device was set up and it was 
connected to the laptop computer with the HDMI cable.  
3. The UpDown device was started to move. The camera 
shutter was opened and a series of situations was taken.  
4. As a result, the trajectory of the dot which was vertically 
moved by the UpDown device was shown as the image of the 
camera taken with slow shutter speed.  
5. The image was displayed on the screen and adjustments 
were made based on it. The shutter speed of the camera was 
adjusted in regards to the length of the movie.  
6. Processes 3 to 5 were repeated. 
7. The image of Mona Lisa was completed. 
 
 

IV. Results 

 As a result, the following three varying images of Mona Lisa 
were appeared because of the varying speed of the y-axis 
falling movement of the UpDown device. The table 1 below 
summarizes the differences which are  the moving distance and  
the speed. 
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TABLE I 
Relationship between Verticle down speed and Moving distance of 

UpDown divice. 
 
Moving 
distance(cm/sec) 

Y-axis 
movement time 
(second/one 
way movement) 

Obtained 
image 
 

11.25 16 Fig. 6 

6 30 Fig. 7 

4.5 40 Fig. 8 

 

 
Fig. 6 a result of too fast speed. 

 

 
Fig. 7 a result of acceptable speed. 

 

 
Fig. 8 a result of too slow speed. 

1. The final image form is determined by the speed of the 
UpDown device (vertical movement) + the speed of dot in the 
moving image (horizontal movement).  
2. (Fig. 6 ) image is the result of the too fast speed (vertical 
movement) of the UpDown device. 
3. (Fig. 8)image is the result of the too slow movement of the 
UpDown device.  
4. (Fig. 7) image is the result of the acceptable speed of the 
UpDown device. 
 

 The speed of the horizontal movement of the dots and the 
vertical movement of the UpDown device affect the accuracy 
of drawing clearer Mona Lisa. By adjusting the speed of the 
UpDown device to 6 (cm / sec) this time, more accurate Mona 
Lisa was observed (Fig. 7). This is a result of moving the 
UpDown device down for 180cm in 30 seconds. 
 
 

V. Conclusion 
 
 The history of the formation of images has started from a 
stippled picture and it is followed to the CG made by pixels. 
This experiment is an attempt to highlight a part of the process 
of forming a CG image which is usually made by an algorithm 
in a computer. In other words, a new image can be generation 
by converting invisible algorithms back to mechanical systems. 
Specifically, the movement of the X axis is converted into a 
dot moving image which repeats flickering and moving 
horizontally. Y axis movement was made with UpDown 
device. Finally, capturing the image of Mona Lisa was 
completed by integrating and combining these two objects. 
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Abstract 

 
Combination of mobile and location aware services,  

such as Yelp, Gowalla and Foursquare have been making 
changes in the way people interact with physical location of 
businesses, and the availability of community contri- 
buted large volume of check-in data from very active 
location-based-social-networks(LBSN) makes it easier for 
location-aware services to serve sufficiently. One of those 
services is Point-of-interest(POI) recommendation, which 
recommends places where user has not visited before and 
may find it interesting to visit. So far several techniques 
have been implemented for the POI recommendation. 
Although people movement exhibits similar sequential 
patterns, so far no existing studies on POI 
recommendation considered the sequential check-in 
patterns similarity between users on LBSNs. In this paper 
we propose a new approach which exploits similar 
check-in sequential patterns on location recommendations. 
We propose a new collaborative recommendation model 
that makes a use of similar sequential patterns for POI 
recommendation. And conduct an experiment on 
real-world data set. The result shows that our proposed 
approach performs better than state-of-the-art user-based 
collaborative POI recommend-ation methods. 

 

Keywords: Point-of-interest, Location- based Social Networks, 
Sequential check-ins, Directed graph. 

 
1. Introduction 

     
Information Technology, advanced of mobile devices and  

location acquisition technologies are the most rapidly growing 
industry in the world. With these growings LBSNs (e.g., 
Foursquare and Gowalla) have attracted millions of users and 
location-aware services [1]. User can post his/her visited 
location in a form of ‘check-in’(See “Fig.1”) on LBSNs, and 
even they can leave comments or tips for 
point-of-interests(POIs) such as coffee shop, restaurant, 
museum. By the end of 2015 Foursquare had 7 billion 
check-ins by 55 million monthly active users. And the 
availability of large volumes of community contributed 
check-in data on LBSNs enables us to improve the location 
aware services, like POI recommendation. Objective of POI 
recommendation is to discover and recommend new places 
where user has never checked-in before. Several techniques 
have been implemented to improve the POI recommendation. 
Among the implemented techniques colaborative filtering has 

always performed well for POI recommendation according to 
[2,3]. 

 

 
 
Fig. 1: An example of check-in on LBSN 
 
User-based collaborative filtering method relies on similar 

users, and recommend POI visited by similar users but has not 
been visited by current user. Since user-based collaborative 
filtering relies on similar users when recommending new POI 
to the user, our task is to discover the most similar users. In our 
work we intend to improve the user-based collaborative 
filtering by utilizing an important factor that has not been 
considered in previous works. Even though human check-in 
sequence patterns have a high degree of freedom, they also 
expose almost the same patterns [4]. As people move back and 
forth between their homes and workspaces they exhibit 
periodic behavior in their daily movements [5, 6]. Different 
people have different daily routines, but it doesn’t mean that 
theres no same or similar routines. Example of eraly 
bird(EB)(who gets up early and goes to bed early) and night 
owl(NO)(who gets up late and goes to bed late). EB and NO 
may visit the same POI but in different sequence. EB check-ins 
at the Restaurant at the lunch time, then coffee shop and ends 
up at the park or cinema. On the other hand, NO may skip the 
lunch and drop by coffee shop on his way to work,  then 
restaurant in the evening and ends up at the bar or club. 
Therefore to find the most similar users, the sequence of 
check-ins play an important role. In order to find the most 
similar users, we depict the users’ check-in sequences as a 
directed graph and refer to the graph for similarity between 
users.The contributions of our work are as follow: 
Ÿ Define a new directed graph based POI recommendation 

problem. 
Ÿ We sort users’ check-ins according to date and time.  
Ÿ Depict each user’s check-in sequences made within a day 

separately and merge them in order to get each user’s 
complete directed graph for user similarity computation. 

Ÿ Conduct experiment on a real-world LBSN dataset and 
demonstrate that users’ check-in sequence has significant 
influence and proposed model performs better than previous 
works. 
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2. Related work 
 

In this section, we introduce related works on POI recommend- 
ation. So far many approaches  have been proposed to improve 
the POI recommendation system. Namely Social influence, 
Geographical influence, Collaborative filtering tech- nique and 
Sequential influence. 
Social influence. Friends on LBSNs have been widely 
exploited [4, 2, 7] to improve the POI recommendation system.  
Most of  friends on LBSNs may live far away from each other 
in different part of the country or city and may do not check-in 
at the same POI. In earlier works [8,9] they proposed social 
network-based methods for item recommendation. These 
works assume that friends have similar taste and show similar 
behavior patterns in social networks. And according to [7] only 
20.6% of pairs of LBSN friends co-check-in at POIs but 80.3% 
of their visited POIs are semantically similar. 
Geographical influence. As the Tobler’s First Law of 
Geography, “ Everything is related to everything else, but near 
things are more related than distant things”. In LBSNs, POI 
recommendation is distinct from other item recommendations 
such as movies on Netflix, books on Amazon. Because POIs 
require physical interaction to visit POIs. In [10] to derive the 
probability of a user visiting a new POI they utilized the 
geographical information(latitude and longitude) of adjacent 
check-ins made by the user. In [2, 3] they model the distance 
between user’s adjacent check-ins by power-law distribution 
to compute the check-in probability of candidate POIs. 
Collaborative filtering(CF). The premise key point of CF is 
that if two users show similar actios on the same items then 
they are more likely to act similarly on the other items, too. CF 
is widely adopted technique for recommendation system and 
has always performed well for POIs recommendation. So far 
many CF POI recommendation methods ([2, 3, 11]) have been 
proposed. They proposed a CF model to incorporate temporal 
informat- on in work [3] and friend-based CF in [2]. 
Sequential Influence. As discovered in earlier studies[12, 13] 
human movement exhibits sequential patterns and they made a 
use of it for POI recommendation, and also different sequential 
mining techniques [14] have been proposed for  next POI 
prediction. Users’ check-in sequences are derived from their 
history to compute the probability of visiting next candidate 
POIs in [10], which is closer to our work but only in term of 
check-in sequence mining. We employ the users’ check-in 
sequences to discover the most similar users. In work [10] they 
poved that the probability of visiting to the new POI is derived 
not only from the latest visited POI but also all the visited 
POIs. 
 
 

3. Sequential of user check-ins 
 
In  section 3.1, we provide a brief introduction to the baseline 
user-based CF method which will be our proposed method’s 
fundament. We depict users’ check-in sequences as a directed 
graph and calculate the user similarity weight between users  in 
section 3.2. Then we calculate the score that a user will 
check-in a given POIs by user-based  collaborative filtering in 
section 3.3. 
All the notations that we have used in this paper are listed in 
Table 1. 

 

 
Table 1: Notations 

Symbol            Definition. ,                   user set, POI(location) set , ,                users ,  ∊ .  POI, ∊ . ,                 similarity weight between users   . ,()                check-in sequence similarity. ,                     the frequency check-in vector of user  over .  ,                 frequency of occurring of path in check-in history. 
 
3.1 User-based Collaborative filtering 
Given a user and his check-in history, user-based collaborative 
filtering utilize the similar users who have co-checked-in at 
same POIs with our user, and recommend the POIs which are 
exist in similar users check-in history but have not been visited 
by our user yet. Let  and  denote the POI set and the user set 
in an LBSN. If the user  checked-in  before, we set it as , = 1 otherwise , = 0. This user contributed implicit data 
can be used to calculate the similarity between users and the 
probability  of user   visiting POI  .  We denote this 
predication by ,  and the probability score computed by 
following equation. 
 , = ∑ ,,∑ ,                                    (1) 

 
where , is the similarity weight between users  and . The 
similarity weight , between users  and  can be computed 
by different measures. Such as: 
 Jaccard Similarity: Its typically used when we don’t have 
numeric rating but just a Boolean value like a POI has been 
visited or not. 
Pearson Similarity: is the pearson coefficient between the two 
vectors. 
Cosine Similarity: is the cosine of the angle between the two 
vectors of user ’s and ’s check-in history. As the vectors 
become similar, smaller angles and larger the cosine. 
Among these measures cosine similarity performs better than 
the others in our work, so we use  cosine similarity(2) to 
measure the similarity weight between users. Superiority of the 
cosine similarity measure over the others is that it can take the 
advantage of check-ins frequency when calculating user 
similarity. , = ∑ ,,∑ , ∑ ,                                 (2) 

 
3.2 Generation of directed graph discoverig similar users 
In this section, we sort users check-in history according to 

date and time of the day. All location sequence of user  is 
denoted by 

 ,=(), ( ), (), (), …...( )   ,=(), ( ), (), (), …...( ) 
: ,=(), ( ), (), ()…...( ) 
where  ≤  ≤  within the same day. 
When we depict the user ’s check-in sequences of each day 

separately as a location-location graph and merge them, it will 
look like in (Fig.2) 
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Fig 2: check-in sequence of user . 

 
  The directed graph  = (, ) consist of a set of nodes  and 
edges  ⊆  × , each node  ∊  denotes a location and each 
edge (, ) ∊   denotes  ⟶   associated with a transition 
count. 
   We assume that if two users check-in sequences are similar 
then their next visiting POIs also will be similar. But due to the 
data sparsity(users don’t check-in in LBSNs every time they 
visit at POIs) its hard to find the similar users by comparing the 
users’ whole day check-in sequences. So to tackle data sparsity 
problem, we make a use of edges( → ) in users’ check-in 
sequences to compare the graphs(Fig.3) for user similarity 
weight. There are many directed graph similarity computition  
techniques  have been provided in [15]. But we prefer using 
cosine similarity by taking edges( → ) as  unique ids, and if 
the user  has gone through the path ( → ),  , = (frequency of occurring of path in user’s check-in 
history) instead of just giving 1, otherwise ,  = 0. By using 
the frequency we can derive usre’s preference, too. 
 ,() = ∑ ,,∑ , ∑ ,                             (3) 

 
3.3 Recommendation 
Given a user , and a candidate POI , the recommendation 
score that user  will visit the POI  is calculated by following 
equation. , = ∑ ,(),∑ ,()                               (4) 

 
The check-in score for each candidate POI is calculated by 
above equation and returned as a top ranked POIs as a 
recommendation result. 
 

 
Fig 3: Comparision of check-in sequences of user  and . 

 
Table 3: Methods for comparision 

(U)            User-based CF. 
(UT)          U with temporal preference. 
(US)          U with sequential check-ins. 
   

 

Table 2 : Statistics of dataset 
Number of users                                       2,321 
Number of locations (POIs)                     5,596 
Number of check-ins                               194,108 
Density of training data                           6.35× 
  
 

4.Experiment 
 

4.1 Real-world data set 
We used the data set from [3] which is collected from 

Foursquare, made within Singapore between August, 2010 and 
July, 2011. (see Table 2). 

 
4.2 Evaluation of recommendation technique 
   Recommendation accuracy: The accuracy of recommend- 
ation system is depends on how many recommended locations 
to a user are visited in testing data by the same user. 
 We employ Precision(5) and Recall(6)  metrics  to evaluate 
the accuracy of our system. And F-measure(7) as well wich is 
the harmonic mean of precesion and recall. 
  =                               (5) 

  =                                         (6) 
          = 2 ×  ×                                                           (7) 

 
4.3 Performance of our method 

We compare the accuracy of our proposed method with 
previously proposed  user-based collaborative filtering 
methods. Methods are reported in (Table 3). 

In terms of Pre@5, Pre@10 , Pre@20 our method (US) 
outperforms the user-based CF baseline (U) and the work[3]’s 
first part (UT), wich makes a use of CF that incorporates the 
temporal information. The comparision result is depicted in  
Fig 4. 
In terms of Rec@5, Rec@10, Rec@20 (US) performs poorer than 
(UT) but better than (U). In Fig 5. 
In terms of F-measure@5, F-measure@10, F-measure@20 we 
observe that (US) outperforms both (UT) and (U). In Fig 6. 
 
 

5. Conclusion 
 

The availability of large volumes of community contributed 
check-in data on LBSNs makes it possible to to improve the  
POI recommendation system. In light of this data, we proposed 
a new method by exploiting users’ check-in sequences to find 
the most similar users to refer when recommending new POIs. 

Our propesd method achived the best result so far 
comparing to the other user-based CF based works. We 
observed that sequential check-ins play an important role in 
computing the user similarity weight. 

We have three directions for future study. 
Ÿ Incorporating similarities of seasons and weekdays to our 

method. 
Ÿ Depicting users’ check-in sequences according to seasons 

and weekdays. 
Ÿ Referring to the users’ check-in sequences when 

recommending POIs. 
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Fig. 4: Performance of methods in term of Precision. 

 
Fig. 5: Performance of methods in term of Recall. 

 
Fig. 6: Performance of methods in term of F-measure. 
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Abstract 
 

Caching strategies can improve the overall performance 
of a system. One important factor in caching is the 
replacement policy. Due to advancement in technology 
there exist a huge number of Algorithms that were 
implemented to attain maximum throughput. Using this 
classification different algorithms and their advantages as 
well as disadvantages are described in this paper. 
Furthermore, by conducting survey on algorithms a new 
solution to attain better performance has been introduced. 

 

Keywords- Recency, Buffer memory, Paging, Pre-Fetching, 
LRU, Cache hit and cache miss, Random Replacement, Penalty 
based, Threshold, Virtual memory  

 

I. Introduction 
     

Cache Memory is a small and high speed buffer memory 
used in modern computers. Cache memory is basically used 
to store data and information which are currently being used. 
It takes more time to access data from the main memory, 
therefore to reduce this time a special memory inside the CPU 
is reserved to keep small amount of data for some time. Thus, 
a CPU with cache memory needs less time to wait for an 
operand and instruction to be fetched from the memory for 
processing. It takes 300 to 600ns to access contents from 
main memory whereas it takes 50 to 100ns to obtain 
information from cache [1]. Absence of Cache memory 
decreases execution rate which effect the performance of 
CPU.  

Due to small size of Cache Memory it is needed that its 
content should be replaced per the usage and specific time. A 
key component of a cache is its replacement policy, which is 
a decision about evicting a page currently in the cache to 
make space for new page or data item. Here the problem is 
that what part of data or information is going to be replaced 
either the least frequently used data item or randomly any 
data should be replaced. Different History-Based Prediction 
Algorithms were developed and implemented. These 
Algorithms maps pages per their suitability for eviction. 
Although they have some drawbacks but to achieve better 
performance they are used. 

If contents of cache changed quickly then Data-Finding 
technique can hardly make a prediction based on history, 
therefore it is even more expensive by giving us more rate of 
latency. To minimize the impact of latency and to make 

Cache beneficial, Cache replacement must be regulated. We 
must have to slow down the update/replacement rate so that 
contents of Cache can be utilized and traced by others.  

The topic "Content Replacement in Cache" cover two 
different domains, one is Web Cache and the other is 
System/Processor Cache. Web Caches have several additional 
factors like frequency and recentness of pages, cost of 
fetching documents, and size of documents etc. To implement 
classical schemes in Web Cache, we must maintain complex 
data structures and the operations of data structure that leads 
to net traffic jam [2]. Whereas in Processor Cache, Page size 
is same therefore the cost of fetching different documents are 
same but it is not true for Web Cache because document size 
is not fixed so cost also varies with the size of document. 

Cache Aspects 
In Cache memory fetching Algorithm decides which data is 

to be fetched on demand (when it is needed) or pre-fetched 
(before it is needed). Pre-fetch algorithms decide which 
information is needed in near future and then obtain this 
information in advance. These algorithms are also responsible 
to omit information or data from cache which no longer used 
by CPU. Caches have a hierarchy, like it has small set of 
Associative memories, therefore only one associative memory 
is used to search for a content in a Cache. These small 
associative memories are referred as Set and the number of 
element over which associative search is conducted is called 
Size of that Set. The Replacement Algorithm is used to 
determine in which set the information/data will be placed. 
The unit of transfer between Cache and Main Memory is 
referred as Line size or Block. Selection of Line size is 
important factor while designing Main Memory.  

Cache Hit: Requested data found in Cache which results in 
data transfer at maximum rate. [3]  

Cache Miss: Requested data not found in Cache due to 
which Processor loads data from Main memory and copies it 
to Cache, which results in delay called Penalty. [3] 

Operations in Cache 
In hardware cache memory acts as a Block. Processors and 

hard drives use it frequently. Cache has several entries, each 
entry comprises of a datum, along with a specific tag that 
identifies the datum in backend. Write Policy describes the 
timing of write. 

There are two basic writing techniques.   
Write-through: in cache and back storage writing is done 

synchronously. 
Write-back: Writing is done initially to the cache only, 

writing on back store is postponed until contents of cache 
should be replaced. 
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from the point of implementation, write back is much more 
complex because it needs to keep track of the locations which 
are going to be replaced by marking them as Dirty for further 
writing to the backing store. once data in the above locations 
are written back then they are evicted from the cache which 
shows an impact of Lazy write.  
Write cache eliminates much traffic as a write back cache. [4]  

Cache Coherency: In uni-processors there exists an 
inconsistency between write back caches and memory(RAM) 
but it doesn't cause any problem. But for Multiprocessor 
systems it should make sure that consistent data is available to 
all processors that's why cache coherency must be maintained, 
either by software or hardware techniques. [5] 

 
 

II. Related Work 
 
Replacement Algorithms 
 
Replacement policies are used to attain optimized usage of 
cache. When cache is full, then the Replacement policies take 
action and evict pages according to the specified Algorithms. 
Replacement policies decide which data must be evicted in 
order to make space for new data that is currently being used. 
An efficient Algorithm is that which can take less time and 
number of cache misses are low and balancing cost. 
Following are some of the algorithms. 
 
i. Clock with Adaptive Replacement Algorithm (CAR) 
CAR is simple to implement and it has very low overhead on 
cache hits. It shows high performance and it also provides 
service of self-tuning. It is scan resistant which results in low 
space over heads that is less than 1%. CAR doesn't care for 
certain workloads. [6] 
 
ii. Penalty Based Algorithm 
Penalty based Algorithms improves the overall Cache hit ratio 
which results in better performance of a system. In this 
Algorithms Load and Store operations are predictable. This 
scheme is combined with other Replacement Algorithms to 
further improve the performance. 
When the cost of replacement is correctly predicted only then 
Penalty Based Algorithm will give positive results. Since 
Prediction do not always give 100% result therefore this 
algorithm gives negative result in some cases.[1] 
 
iii. Least Recently Used Algorithm (LRU) 
This Algorithm discards the least recently used item from the 
cache in order to make space for the new data item. In order 
to achieve this, history of all data items that is which data 
item is used when, is kept. A variable known as Aging Bit is 
used to store this information. Although this Algorithm 
provides better performance but cost of implementation is 
much more. 
 
iv. Threshold Parameter 
A value known as threshold is required to estimate the 
expected time needed to completely replace or to fill the 
Cache content. This threshold is dynamically evaluated based 
on low and high water marks and current cache size. When 
Cache size is closer to lower water mark then its threshold has 
a high value but when Cache size is closer to higher water 

mark then the value of threshold is smaller.[7] 
 
v. The History Least Frequently Used Algorithm 
(HLFU) 
Cache replacement in typical LFU algorithm is performed by 
replacing the least frequently requested objects. But in HLFU 
which is an extension of LFU considers the History function 
in Cache Replacement process. Respective LFU threshold 
which is a linear function on the amount of currently used 
Cache. The HLFU algorithm will replace the cached objects 
based on Hist value as compared to the defined threshold in 
LFU. [7] 
 
vi. Least Frequently Used Algorithm (LFU) 
This Algorithm counts how often data item has been used. 
The Data items which are  used less are deleted from the 
Cache first. If all objects have same frequency then this 
algorithm randomly discards any data item.  
 
vii. Lowest Latency First (LLF) 
This Algorithm keeps the average latency to a minimum by 
first expelling the object with the lowest download latency. 
This Algorithm gives the best result in cases where the data is 
retrieved by executing a query against a Relational 
Database.[8] 
 
viii. Greedy Dual Size (GDS) 
In this Algorithm index is calculated according to the size of a 
file. Larger the file the smaller is the index. File with the 
smallest index is replaced in this Algorithm. Inflation value is 
used to keep track of frequently accessed files in the 
Cache.[9] 
 
ix. Round Robin (RR) Algorithm 
In this Algorithm there is an eviction index which is set to a 
constant value for all files. This provides a lower bound on 
Performance. There is no other policy which performs poor 
than this one.[9] 
 
x. Adaptive Replacement Cache (ARC) 
Like LRU , this Algorithm is easy to implement. It's running 
time per request is totally independent of the cache size. ARC 
has a low space overhead of approximately 0.75% of the size 
of a cache. ARC is a scan resistant that is , it allows one time 
sequential requests to pass through without polluting the 
contents of cache. ARC also leads to self-tuning. This 
Algorithm continuously balanced Recency and Frequency 
features by responding to changing access pattern [10]. The 
basic idea in this Algorithm is to divide the cache into two 
queues, each is managed by using LRU or CLOCK(CAR) 
that contains pages accessed only once, while the other 
contains the pages which are accessed more than one time. 
Like other Algorithms ARC also has a constant complexity 
per request. A pre-fetched block is kept in the first queue 
along with a special Flag, so that on demand the required data 
block remains in first queue. "Ghost cache" is a special term 
used in this Algorithm to handle the data element which will 
be used in near future. [11] 
 
xi. Random Replacement Algorithm 
This Algorithm randomly selects any of the data item from 
the Cache and then replace it with the desired one. This 
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algorithm doesn't need to keep track of the history of data 
contents. Due to which it consumes less resources, therefore 
it's cost is less as compared to other algorithms. This 
algorithm has been used in ARM Processors due to its 
simplicity. It also admits efficient stochastic simulation [12]. 
 
xii. Segmented LRU Algorithm (SLRU) 
This Algorithm partitions the cache into two portions, one is 
unprotected and the other is protected portion(reserved for 
mostly used objects). When first request for an object has 
been done then this object is inserted into the unprotected 
portion. On a cache hit the object is moved into the Protected 
one. Both portions are managed by LRU technique [13]. But 
content from unprotected part has been removed and content 
from protected part has been moved back to the unprotected 
part as recently used content. This method requires a variable 
that calculates what percentage of the cache space is reserved 
for Protected Part. 
 
xiii. Optimal and FIFO Algorithms   
The optimal policy selects that on which time, the required 
page is accessed. It assigns time to the content of cache. 
Previous results shows that this Algorithm results in fewer 
number of cache misses [14], [8]. Practically this Algorithm 
is impossible to implement because it requires that operating 
system have full-fledged knowledge of the future events. 
Although this Algorithm will not be implemented but it 
provides standard to judge the performance of other real 
world Algorithms. 
 The First in First Out Algorithm treats the page as a circular 
buffer, and pages are removed in a Round Robin style. Only 
thing that is required is Pointer that circulates through the 
frames of a page in a process. That's why this is the simplest 
algorithm to implement. Benefit of using this algorithm is that 
it replace the page from the memory that has not been used 
for a long time.[10] 
This paper provide comparative analysis of different 
algorithms that are used to replace contents in Cache Memory 
of a Processor. And to achieve better performance a beneficial 
and efficient solution for content replacement in Cache will 
be introduced. This implementation is practically not 
implemented. 
Recently a lot of work is done on Replacement Policies, some 
cost effective as well as efficient Algorithms were also 
proposed, but they are practically not implemented.  
Janapsatya and Ignjatovi proposed an algorithm for on-chip 
L2 cache. They introduce gate level hardware implementation 
of Clock Algorithm for on-chip caches. Power Analysis and 
Timing of gate level implementation has shown that Clock 
along with DC is feasible.[15] 
Amit, Kartik, Keval, Manish and Pramila compared different 
page replacement Algorithms . In this paper not only 
Traditional algorithms like LRU and Clock were discussed 
but the recent approaches like Low Inter-reference Recency 
Set (LIRS), Clock-Pro and Adaptive Replacement Cache 
(ARC) were also studied.[6] 
Olivier Temam* extended Belady's algorithm which 
determine the minimum cache miss ratio. He also formally 
proved the upper bound of local memory performance with 
metrics. Using this Algorithm he showed that in small 
memories large block sizes can easily be used without 
including additional memory.[16] 

Qingbo Zhu and Yuanyuan Zhou presented an article in 
which algorithms related to power-aware storage cache 
management has been discussed. Dynamic programming 
technique is used that minimizes the consumption of disk 
energy. They present a Greedy Algorithm that minimizes 
cache miss ratio. In this paper they also propose two online 
power aware algorithms that are PA-LRU and PB-LRU. 
These algorithms can save up to 22% more disk and provide 
64% better average response time. [17] 
Tola John and Idowun proposed online page replacement 
strategy function which is completely self-tuned. There model 
contains no frequency counts, unlike LFU and FBR. There 
algorithm doesn't suffer from rescaling requirements. Like 
LIRS this algorithm doesn't require potentially space bound 
overheads. Their model has constant time implementation 
complexity as opposed to the logarithmic implementation of 
LFU, LRU and LRFU. [4] 
Jaeheon and Michel proposed several extensions of LRU 
which take in account non-uniform cache miss costs. Their 
implementation is simple but they are very effective in some 
cases. They first explore the cost of two static cache miss 
using trace driven simulations to understand the cost 
effectiveness ratio. They prove that large improvements of 
cost function are possible in many practical cases. [4] 
 
 

III. Performance and Evaluation 
 

In this research paper thirteen different algorithms were 
studied and after that, comparison has been made in the form 
of table which shows different performance matrix based on 
certain criteria. The most important factors that affect the hit 
ratio of cache depends on cache size, replacement algorithm 
and reference of a location for each cache request. 

Position figures and tables at the tops and bottoms of 
columns, if possible. Large figures and tables may span both 
columns. Figure captions should be below the figures; table 
captions should be above the tables. Try to place the figures 
and tables after their first mention in the text. Use the 
abbreviation (e.g., “Fig. 1”) even at the beginning of a 
sentence. 

All half-tone illustrations (pictures/photographs) should be 
clear black and white prints. Do not use photocopies. These 
illustrations should be furnished within the copy. Make 
certain to include a caption in the paper for the illustration as 
well as to label the illustration on the back. 

 
V. Conclusion 

Despite the advancement in technology, different types of 
replacement algorithms are now being introduced. But it 
totally depends on the scenario in which algorithm should be 
implemented, there are certain factors like cost, performance, 
time, efficiency, accuracy which must be addressed. In above 
comparison table ARC gives the best result, but its cost is 
much high. LRU is frequently used, which is cost effective. 
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Abstract 
 

This article is a part of a research based on literature 
review and field study. Data was collected by interview 
and participant observation. It is found that in Kiriwong 
Village, people of new generation have more education 
and moved for occupations in big cities, so linkage 
between communities becomes fainted in accordance with 
social change. Thus, Kiriwong Village grows weaker. 
People in the community didn’t understand each other 
well, with the lack of communication as a factor which led 
to communication mistakes, redundant and wrong 
information.  The way to make such situation better is to 
use electronic media as a management tool for tourism 
knowledge for Kiriwong Village. There are 7 steps of 
knowledge management:1) Knowledge Identification 2) 
Knowledge Creation and Acquisition 3) Knowledge 
Organization 4) Knowledge codification and Refinement 
5) Knowledge Access 6) Knowledge Sharing 7) Learning. 
When the community can manage knowledge within itself 
to be coorect, accurate, updated and ready to share via 
electronic media, learning, opinion exchange between 
people in the community (host) and tourists or ones who 
seek for information (guest) will occur, and there will be 
the feedback to the community to make the community 
sustainably develop in the right way.   

 
Keywords- Knowleadge Management; Electronic Media;  

  
I. Introduction 

   
For many decades, tourism activity has become one of the 

main industry which make a large amount of income to 
Thailand. For many years, Thailand has used many resources 
for tourism so thay it caused many problems, without 
consideration about reservation and effective use of such 
resources. Development of tourism industry in the past has 
just focused on increase of number of tourist made Thailand 
paid so high because a large amount of resources have been 
used up and damaged without restoration or reservation plan 
so that many tourist sites are decaying. Thus, recent economic 
development plans have a focus on making communities take 
part in reserving resources by several strategies: man, 
economics, market mechanism, tourist’ comprehension.  

For example, Kiriwong Village, Tambon Kamloan, Amphur 
Lanska, Nakorn Sri Thammarath Province, awarded by 
“Golden Kinnari Prize” as a model tourist sites which has its 
own self-management system, being a strong community, 
having a gathering of crafts as an independent gathering 
within the community, winning many prizes. It becomes 
famous both in Thailand and overseas, and make many 
observers come to learn, becomes a learning site and finally a 
tourist attraction.  

However, on one hand, tourism makes jobs and income for 
the community. On the other hand, it causes many problems: 
sound pollution, intrusion of agricultural land, stakeholders, 
inequality among people in the village, quarrels between 
tourists and village people due to mutual misunderstanding. 
Such problems, partially, caused by social and cultural 
differences, and, partially, it is due to the nature of Kiriwong 
Village as agricultural society. They didn’t have tourism as 
their main occupation, so they have no ways to manage it and 
problems arose. They have made many times of 
trial-and-error, then they established “Eco-tourism Club” and 
committee and regulations by them and for their benefits. 

Although problems have neen solved, the current study 
found that in Kiriwong Village there is a problem on 
decendants: people of new generations are more educated and 
leaved to work in big cities, so that linkage between 
communities becomes fainted, and people in the community 
didn’t understand each other, with the lack of communication 
as a factor which led to communication mistakes, redundant 
and wrong information. This is consistent to the result of the 
study on communication in eco-tourism management of 
Kiriwong Village, Amphur Lanska, Nakorn Sri Thammarath  
(นพรัตน มุณีรัตน, 2541) . In that study, it is noted that 
problems in eco-tourism management of Kiriwong Village are 
caused by two kinds of factors: 1) internal factors, such as 
information confusion, clashs between leaders, not-smooth 
coordination, villagers pay more attention to tree-crop 
agriculture, some operations which are contrary to reservation 
concepts, head of Eco-tourism Club had no authorities and 
SAO did not do anything 2) external factors, such as pressing 
from TAT which villagers could not sbear for it. The ways to 
solve the problems from the viewpoint of Kiriwong people are 
listed as follows: making use of kinship relationship, election 
for new committee, changing of tourism management plan and 
let SAO take part in issuing new regulations. From above 
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mention background, the current study will pay attention to 
knowledge management via electronic media for perception of 
community history in Kiriwong Village, Nakorn Sri 
Thammarath Province. 
 

II. Tourism 
 

  Tourism is a human activity which cause people travel 
from one site to another site, for leisure, fun, excitement and 
knowledge. However, in the age there were no concise 
definitions of “tourism”, there were some argument on the 
definition of “tourism”. World Tourism Organization (WTO) 
held the conference in 1963 in order to give a definition of 
“tourism” for member countries to consider it and have a 
common, standardized understanding for collecting data and 
make use of these data for tourism industry management.  
(ศรัญยา วรากุลวิทย, 2551: 2) From this conference, 
“tourism” means any kinds of traveling to which the 
following cmmon conditions are fulfilled: 
1) Traveling from residence to other places, temporarily.  
2) Traveler must be willing to travel for entertainment, joy, 

not obligatorily. 
3) Traveling must be for any purposes except for 

occupation or income. 
 

 “Tourism Industry” means a large scale of tourism 
business, which is the gathering of many inds of business, 
relying on laborers and investment, requiring specialized 
technique, having planning and organization, control, 
marketing, covering various kinds of business, directly and 
indirectly, such as tourist guide, hotels, restaurants, 
entertainment spots, resorts, souvenior shops, sports activites, 
exhibitions, displays and booths, advertisments, or any 
activities which promote tourism. (นิศา ชัชกุล, 2550) This is 
consistent to Gee et al (Gee, Choy and Makes, 2527 : 14 cited 
in นิศา ชัชกุล, 2550: 5) which proposed that tourism industry 
must consist of business from various sections, and described 
the relationships between tourism industry and other business 
as follows:  
1) Tourism-related business, i.e. airlines, hotels and 

accomodations, land transportation, tourist guide, 
restaurants and retail food shops. 

2) Tourism-support business, i.e. travel agencies, 
travel-related products, personels and executives in 
hotels, tourism development research or planning firms, 
financial institutions, construction companies, 
education/training institutions. 

3)  Govermental or private bodies which make planning on 
tourism resource reservation.  

 
    Moreover, to move business in tourism industry forward 
needs the following 6 factors: (ฉันทัช วรรณถนอม, 2552)  
1) Tourist means guest who stay overnight and traveller 

who visit but does not stay overnight. 
2) Attractions, or tourist sites or tourism resources. They 

may be geological, archeological, historical, religious, 

architectural, artistic, cultural, traditional, lifestyle, 
festival, natural or artificial. 

3) Infrastructure,   facilities and services, e.g. transportation, 
safety, immigration procedures, road, electricity, water 
supply, electronic communication etc. to make tourists 
travel and communicate conveniently, fast, safely, 
time-saving, and have conveniences on food supply, 
transportation vehicles, medical treatment, safety and so 
on.  

4) Govermental bodies, which have policy to support and 
promote tourism activites in all aspects, directly or 
indirectly, and monitor to prevent negative effects or 
damages on environmental, social, cultural, traditional 
aspects and quality of life of communities, which are 
caused by tourism.  

5) Private business which provide various kinds of services 
to facilitate tourists, in order to satisfy them and make 
them visit again.  

6) Host or local people, as the owner of that tourism 
resource, have something to do with giving a good 
impression. 
 

    There are additional external factors which stimulate, 
support, promote traveling to Thailand, such as Thai 
governmental enterprises in overseas, Thai people’ 
association/club in overseas, Thai restaurants, international 
firms or joint-ventures, sports, entertainment and recreation 
instititions, or other NGOs which have connections with 
Thailand.  
    It can be concluded that tourism is an industry which 
consists of two kinds of business: (1) tourism-related business, 
e.g. airlines, hotels and accomodations, land transportation, 
tourist guide, restaurants and retail food shops. (2) 
Govermental bodies or privae business which make planning 
on tourism resource reservation, financial institutions, 
construction companies, education/training institutions. These 
business have the following characteristics (Kotler and 
Armstrong, 2545 cited in อรพิณ สันติธีรากุล, 2550: 6) : 
1) Service Intangibility: services are intangible, cannot be 

tasted by five sense before purchase them.  
2) Service Inseparability: service cannot be separated from 

producers, regarding of being human or machine. 
3) Service Variability: quality of services could vary due to 

service providers, time, place, and the way services are 
provided.  

4) Service Perish ability: services cannot be stored after 
production of them to sell or use them later.  

In addition to these characteristics, tourism in Thailand has 
various forms due to tourists’ behavior and purposes.  Valene 
Smith (Velene Smith, n.d. cited in บุญเลิศ จิตต้ังวัฒนา, 2555: 
35) proposed that there are 8 purposes of travelling as follows:  
1) Ethnic Tourism: tourism for observation of cultural 

expressions and daily life style of people of different 
societies, ethnical group, including visiting hometown. 

2) Environmental Tourism: tourism which has natural and 
environmental sites as attractions, admiring relationships 
between people and environments. 

3)  Cultural Tourism: tourism which takes part in traditional 
life style of local societies, to understand history and the 
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ways of living which are different from one’s own 
culture. 

4) Historical Tourism: tourism for sightseeing musuems, 
archeological sites and antiquities, emphasizing on 
prosperity of the past. 

5) Business Tourism: tourism which merge tourism with 
business trip, such as conferences or seminars of 
associations, organizations, which selected tourist cities 
as places of conferences in order to put tour program into  

6) Recreation Tourism: tourism which includes sports, 
sunbathe, hot spring for therapy, golf competions, etc. 
into the program. 

7) Incentive Tourism: tourism which is held as a reward to 
employees, as a benefit or in order to stimulate sales. 
This kind of tourism the frims or companies are 
responsible for paying all expenditures. 

8) Tourism for Conference/Congress: tourism which is 
included in the program of conferences, to say, they 
include visiting to tourist sites into in the program of 
conferences, so tourist cities are usually selected as place 
of  conferences.  

    Therefore, to move and develop tourism industry swiftly 
must rely on completeness of all factors: tourists, attractions, 
infrastructures, facilities, services on tourism and traveling, 
governmental bodies which have policies to support and 
promote tourism in all aspects, private business which 
provide various kinds of services to facilitiate tourists, and 
local people as the owner of tourism resources. The 
cooperation of these factors is the only way to lead tourism 
industry to effective success. 
 

III. Perception via Electronic Media 
 

    Previous studies revealed that modern tourists tend to make 
use of electronic network to search for information and buy 
tourist services, and users of electronic media have been 
increasing. The survey made by 
http://www.internetworldstats.com revealed that in 2000, 
there were only 360,985,492 internet users, but in 2015, the 
worldwide number of internet users became 7,260,621,118, in 
other word, it has increased 806.0%. It indicates that in the 
present day, internet has had a crucial role in daily life. 
Moreover, the survey result from NECTEC revealed that 
internet users in Thailand had been increased from 2,300,000 
users in 2000 to 18,300,000 users in 2009. If communities 
make use of such opportunity and current behavior of tourist 
as a motivation to develop tourist sites in the way which is 
consistent to communities context, like agro-tourism in Nan 
Province, it may be another channel to communicate 
efficiently in the wide range. 
 

IV. Conclusion 
 

    This research revealed that people in Kiriwong Village was 
awared of the importance of applying electronic media for 
tourism promotion. Such application could promote tourism 
of Kiriwong Village in the following ways: 
1)  Communication became faster, more updated.  
2) Information would be easily updated.  
3) Communication would be more cost-saving.  

4) Limits of communication decreased.  
5) Promote and make consciousness of “love-hometown”, 

i.e. to make people of new generation love their 
hometown more.  

6) Make good understanding between community, tourists 
and relevant persons. 

    By field study and literature review, it is found that 
Kiriwong Village becomes a famous tourist sites because of 
enthusiastic cooperation of people in the village to learn by 
trial-and error, in order to find the way to solve the problems 
and survive, although they experienced the tragedy flood. 
However, the current situation is, it is hard to find 
descendants. Income from tourism is not the main source of 
income for them. People of later generation does not have the 
shared experience of the past. 
    Initial research revealed that in Kiriwong Village, 
information was redundant, and coordination was not smooth. 
Villagers paid more attention to growing tree-corps. Some 
operations which are contrary to reservation concepts. Head 
of Eco-tourism Club had no authorities. This is consistent to 
the result of study cited in  นพรัตน มุณีรัตน (2541), which 
described that causes of problems in eco-tourism of Kiriwong 
Village were information confusion, clashs between leaders, 
not-smooth coordination, villagers pay more attention to 
tree-crop agriculture, some operations which are contrary to 
reservation concepts, head of Eco-tourism Club had no 
authorities. 
    Therefore, to criticize information about the community, 
such as history, participation within community to create 
electronic media for promotion of tourism in Kiriwong 
Village, it needs participation of people in the community, to 
determine understanding in a certain way. 
    Although people in Kiriwong Village was awared of the 
importance of applying electronic media for tourism 
promotion, and tried to apply it, the problem was they had no 
knowledge about using electronic media.  
    By in-depth study,  it revealed that they agreed that their 
selling point was the nature of being a village. On most 
websites, basic information of Kiriwong Village were similar, 
but sometime they found that such information were confused 
and inconsistent. Moreover, information written on websites 
are not accurate and out-of-date, but they cannot correct it. 
    The proposal on using electronic media to support tourism 
in Kiriwong Village is to create a media that provides 
accurate, straightforward information which can be corrected 
(updated) by villagers themselves. This is to create a body of 
knowledge and edit information through crystalization of 
village philosophers to extract knowledge, and integrate 
knowledge with knowledge management by SECI Model: 
Socialization, Externalization, Combination and 
Internalization.  

The current study revealed that the most suitable way for 
Kiriwong Village was to use electronic media as a tool for 
knowledge management of tourism in Kiriwong Village. 
There are 7 steps of knowledge management as follows: 
1) Knowledge Identification 
2) Knowledge Creation and Acquisition 
3) Knowledge Organization 
4) Knowledge codification and Refinement 
5) Knowledge Access 
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6) Knowledge Sharing 
7) Learning 
    As they can manage knowledge within the community to 
make it accurate, correct, updated, able to be shared via 
electronic media, learning and opinion exchange between 
villagers (host) and tourists (guest) will arise, then there is 
feedback to the community to develop tourism sustainably in 
the right way. 
    If people in Kiriwong Village follow these steps, it leads to 
the proper use of electronic media to promote tourism in their 
village. 

At the first stage, people in Kiriwong Village, villagers, 
craftman groups, village committee, all agreed to manage 
information of their village, willingly. Then they used 7 steps 
of information management. Each step had activities as 
follows: 
 
1) Knowledge Identification 
     Knowledge Identification is to survey the existing 
knowledge and record it. By field study, it is found they have 
14 set of knowledge bodies and informants as follows:    
1.1 Knowledge bodies on Village History 
    Village history is one of the topics to which tourists pay 
their attention. They managed such knowledge by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on immigration, birthplace, occupation 
and reputation due to winning “Golden Kinnari Award” were 
the points of attention and frequently inquired.  
1.2 Knowledge bodies on “Rua Nua” Boat 
    Knowledge bodies on “Rua Nua” Boat are the topic of 
interest for tourist. Information was gathered from village 
leaders, village pholosophers, elder people, who knew well 
about this. By interview, it revealed that topics on history and 
importance, beliefs and utilization, building know-how were 
hard-to-find ones, and they were the points of attention for 
tourists. 
1.3 Knowledge bodies on “Suan Somrom” Tree-crop 
    Knowledge bodies on “Suan Somrom” Tree-crop receive 
attention as the main occupation of this village. Its 
characteristics is to grow plants of different kinds in the same 
garden, and they yield fruits all the year. They need different 
method to care of. Topics of interest for tourists are how to 
choose an area and how to design layout, how to choose 
plants and how to take care of them.   
1.4 Knowledge bodies on Tourist Sites  
    As for this, tourists receive some information from 
websites or Facebook of craftman groups. However, such 
information had not been officially, in-details edited. In 
according to interview, the most frequently asked were about 
historical sites, geographical sites and forest walkways.  
1.5 Knowledge bodies on Saving-for-Production Group 
    This group has the most people to learn. Points of attention 
are history, structure and management of this group, aid from 
instituitions, problems and problem-solving, and so on. 
1.6 Knowledge bodies on Candle Pattern, Natural Color 
Batik Cloth  
    Points of attention are history, structure and management of 
this group, manufacturing of Batik cloth and natural colour,  
problems and problem-solving, and so on. 

1.7  Knowledge bodies on Tie Dye  
    Points of attention are history, structure and management of 
this group, manufacturing of Batik cloth and natural colour,  
problems and problem-solving, and so on. 
1.8 Knowledge bodies on Leaf Group  
    This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history, structure and management of 
this group, manufacturing of Batik cloth and natural colour,  
problems and problem-solving are topics of interest. Such 
information is hard to find in other media.   
1.9 Knowledge bodies on Durian Paste Housewife 
Group      This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history, structure and management of 
this group, how to select duiran and make durian paste,  
problems and problem-solving are the most popular 
questions. 1.10 Knowledge bodies on Sweet-maker Group 
    This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history of the group, believes and 
utilities are information which is hard to find in other media. 
1.11 Knowledge bodies on “Herb House” Group 
     This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about topics on history, structure and 
management of this group, its production, problems and 
problem-solving.   
1.12 Knowledge bodies on “Mah Tor” Group  
    This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history, structure and management of 
this group, how to select raw materials and manufacture it,  
problems and problem-solving are topics of interest. Such 
information is hard to find in other media.   
1.13 Knowledge bodies on Kiriwong Village Craftwork 
Group   
    This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history, structure and management of 
this group,  problems and problem-solving are topics of 
interest. Such information is hard to find in other media.   
1.14 Knowledge bodies on “Luk Mai” Group  
    This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history, structure and management of 
this group,  problems and problem-solving are topics of 
interest. Such information is hard to find in other media.   
1.15 Knowledge bodies on Eco-tourism Club  
    This is one of learning topics for tourists, by collecting 
information from village leaders, village pholosophers, elder 
people, who knew well about this village. By interview, it 
revealed that topics on history, structure and management of 
this group, accommodations, homestay, traveling program,  
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problems and problem-solving are topics of interest. Such 
information is hard to find in other media.  
1.16 Knowledge bodies on “Add the Green on the 
Mountain” Fund 
    This group now has been merged into Eco-tourism Club. 
However, It is paid much attentions in topics about history, 
importance and reasons to be merged. 
 
2. Knowledge Creation and Acquisition 
    They must survey, create, analyse and seek for knowledge 
bodies which are relevant to their community, starting from 
survey and analyse important information: what is important 
information, where is it, in which form, how to collect it. For 
example, information about “Rua Nua” boat, they could study 
it individually, from textbooks, internet, academic articles, 
interviewing specialists on this issue, and edit them correctly.  
     The current study revealed that important sets of 
knowledge bodies were embedded in individuals: Head of 
groups, village philosophers. Such knowledge bodies were 
acquired by trial-and-error and became experience which had 
been taught to group members from old generation to new 
generation. 
 
3. Knowledge Organization 
    They must categorize and systemize knowledge bodies to 
be easy to be searched and used, for example, knowledge 
bodies on village history, craftman groups, tourist sites and so 
on.  

 
4. Knowledge codification and Refinement 
    In addition, they must process and filter knowledge, i.e. to 
make it into form which is easy-to-understand, not 
complicated, no ambiguities. For example, to make 
information into documents which could be applied by any 
groups, any organizations, and to use words or technical terms 
which could be mutually understood. The community could 
make use of electronic media as a tool to process and filter 
knowledge, standardize understanding, via electronic media. 
 
5. Knowledge Access 
    People of Kiriwong Village determined that which 
information could be publicized or not. There are two kinds of 
knowledge: Front Knowledge which could be publicized, e.g. 
history of the establishment of the village, knowledge on 
tourist sites, traditions, lifestyle, and Back Knowledge, which 
is crucial for business, e.g. know-how on tie dye, making 
durian paste, business figures, some customs. 
    To manage access to knowledge via electronic media, class 
of users must be determined: admin can read and edit 
information, normal users can read only information which is 
permitted by host. 

 
 6. Knowledge Sharing 
    When correct, accurate knowledge has been acquired, they 
must share knowledge, both within the village and sharing 
with tourists via various channels. Electronic media could be 
applied to knowledge sharing in the form of image, sound, 
video and messege, in order to create learning and 
information exchange.  
    Eduardo Rodrigue distinguished factors of learing into 

three: man, place, facilities. By considering context of 
Kiriwong Willage, the following things was found.  
    As for Man, it is the most important factor because it is the 
center of knowledge which should be shared. For complete 
management of knowledge, people of Kiriwong Village must 
understand each topic, and provide an appropriate learning 
place, e.g. village committee meeting stage, with village 
philosophers or village representatives. 
    Moreover, they could make use of an opportunity given by 
developed technology, by sharing information via electronic 
media, e.g. messeges via village’s website or Facebook. By 
this, sharing and perceiving necessary information could be 
arisen in the wide range.  
    Kiriwong Village has two kinds of knowledge: tacit 
knowledge and explicit knowledge, which affect methods to 
be used to share knowledge.  
    As for sharing of explicit knowledge, popular methods are 
documentation, database creation or yellow-pages issuance. 
Application of information technology makes knowledge 
access easier and faster. They can use electronic media as a 
channel to share such kind of knowledge.  
    As for sharing of tacit knowledge, methods can be selected 
dependent on needs and organization culture, but mixing 
several methods to let users select as they wish, is the most 
popular one. Examples of sharing methods are Knowledge 
Forum Online or Community of Practice Online. 
 
7. Learning 
    When knowledge management process has been finished, 
and information has been publicized, electronic media is still 
a tool for learning by exchanging for the village, e.g. 
comments on Facebook.  
    People in community could learn from tourists’ comments 
via electronic media. They could reply and give additional 
information on time, and correct wrong information.  
    As for people of new generations who didn’t live in the 
village, and had not experienced something which taught them 
to adapt themselves, they still can learn the village’s history 
and follow the current situation of Kiriwong Village, in 
updated, easy, fast and economic way. They could absorb 
lifestyle of people in the village via broadcasting of activities 
via electronic media.  
    As for tourists, they can learn history, regulations or other 
information about Kiriwong Village before visiting, in order 
to understand context of the community, to know useful 
information and prepare questions which serve the objectives 
of learning. 
    Electronic media will aid and promote people of the 
village, tourists, scholars and other people to exchange 
information easily, conveniently and fast, and use information 
form the village to extend into other topics. For example, 
when scholars read about context of Kiriwong Village, they 
will know how to manage the community, know strengths and 
weakness of the village, and interpret initial information. Then 
the problem on tourist site information providing, and hold 
the training for junior tourist guid 
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Abstract 
 

This research is to evaluate the initial user interface 
design of Nakhon Si Thammarat National Museum Web 
Site by using usability testing. The initial interface is 
developed by applying social information access features 
for users to exchange ideas and knowledge in a virtual 
commnity. The quantitative and qualitative data are 
collected by using questionnaire and interview etc. The 
results found that the interface provides well organization 
and some of social features are useful. Also, the 
participants’ recommendations are included. 
 

Keywords: usability testing, social information feature;  
Nakhon Si Thammarat National Museum web site, user interface 
design, virtual commnuty.  

 
I. Introduction 

     
The Word Wide Web (WWW) and advances in digitized 

technology have rapidly increased the amount of accessible 
information. Users may have difficulty in dealing with the 
amount of information and feel overwhelmed in trying to 
discover the desired information. Sometimes a user is 
incapable of identifying exact words or phrases to find 
relevant information or users may not explicitly state their 
needs in queries, especially when the user does not have 
sufficient knowledge about the subject matter [1].  

In case of finding information in museum web site, users may 
need to have guidance of other people as well. Providing search 
and browsing information in museum web site are not enough 
for completing complicated tasks. The museum web site should 
take into account communication and collaboration facilities to 
support users for task accomplishment [2].  

Following M. S. Ackerman [3] , social interaction is essential 
in providing mechanisms for seeking information. The existing 
user interfaces of museum web site require  social tools  to 
support interaction and social exchange between users and 
allow them to capture, structure and share knowledge [4]. We 
believe that social features and social information can be useful 
and reduces users’ effort to find relevant information to their 
tasks.  Furthermore, users would like to have more enjoyable 
and social features to support them [5]. With respect to the 
benefits of social approaches, we decided to focus our work on 
museum web interfaces for supporting access and knowledge 
creation among individuals rather than isolation from each 

other. We believe that providing the social information access 
features in museum web site seems to be a good way that is 
useful for users to accomplish the task. 

 
II. Related Works 

 
2.1. Nakhon Si Thammarat National Museum 
 
Nakhon Si Thammarat National Museum were funded by 
govenment for the digitized historical materials of Thai cultural 
heritage. At present, Nakhon Si Thammarat National Museum 
still provides services focusing on lifelong learning for various 
users that are students, teachers, researchers and individuals 
interested in history. The digital collection of Nakhon Si 
Thammarat National Museum comprises of about  1,330 
digitized items. All are images. The collection are organized 
into four broad categories: (1) objectives of use, such as 
household items, agriculture tools, banknotes etc.; (2) types of 
material used such as wood, bronze etc.; (3) locations or 
sources, such as Thailand, China, India etc. and (4) duration of 
time or era, such as Prehistorical period, Ratanakosin Era etc.  
2.2.  Social information access features 
  

Searching and browsing, as basic functions are often not 
adequate for solving complex tasks. In this situation, 
collaborative work and exchanging knowledge are relatively 
important to accomplish such a task.   

P. Hansen, A. M. Pejtersen, and H. Albrechtsen [2]  stated 
that the system should provide tools for facilitating 
communication and sharing knowledge among user community 
in order to support collaborative practices. C. Shah. [6]  noted 
that collaborative activities can involve in several stages of 
seeking information: (1) during conducting queries; (2) while 
relevant documents encountered; and (3) when manipulating 
the outcome. Moreover, V. L. O'Day, and R. Jeffries [7]  
propose four levels in sharing results encountered within user 
community: sharing interesting items encountered; sharing 
advice and opinions; suggested queries; and organized result 
collection.   

Social features may allow users to store and organize the 
information encountered into their space and control access to 
them in order to support sharing information among users, as 
mentioned above. Furthermore, it may provide users with 
shared facilities that can contribute their experience to others, 
such as reviews.  
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In this research, we designed the initial interface Nakhon Si 
Thammarat National Museum by integrating social 
information access features such as “Most popular searches”, 
“Five top viewed items,” and commenting in order to support 
users to share their ideas with others. 
 
23. Usability testing 
   It is necessary to involve usability test in every phase of user 
interface design [8]. The aim of usability testing is to improve 
the system. Some faults in a program are revealed and fixed 
before releasing to real users [9]. Usability test was widely used 
in many evaluation museum and cultural heritage web site, for 
example, [10,11]. Usability problems were uncovered and 
further solutions were identified. Enhanced features can also be 
suggested to museum web site. To measure usability in this 
research, we opted two from four usability criteria from the 
usability evaluation model proposed by J. Jeng [12], namely 
effectiveness (the number of tasks completed) and user 
satisfaction (i.e. ease of use, interface characteristics, screen 
design, terminology used and visual attractive) 

 
III. Research methodology 

Evaluation of user interfaces  
After implementing user interface Nakhon Si Thammarat 

National Museum web site, we conducted the usability study. 
The study was done with the interface to examine how 
participants interact with this interface, how easy it is to browse 
information in the collection, and overall of the system.  

The usability sessions were conducted in June 2015. The 
testing was carried out in an office setting lecturer’s room at the 
School of Informatics, Walailak University.  

The data collected during the study consists of quantitative 
study from the questionnaire and qualitative study from 
interview, note-taking the participants’ comments and actions 
during the test.  

Participants & Apparatus 
The usability test was conducted on a small set of 

participants (5 in total).  J. Nielsen [13]  have demonstrated that 
the usability test with 5 people provides a  reliable results 
regarding  a high probability (85%) to find problems. Five 
undergraduate students at the School of Informatics, Walailak 
university, who have experience in digital collections and 
museum. All students are studying in Digital Information 
Management Major. No participant had used the Nakhon Si 
Thammarat National Museum Web Site before doing this 
study. 

Tasks 
In order to study how participants interact with the system for 

finding information, participants were asked to perform six  
tasks: (1) What do you think this website is about?; (2) Who do 
you think is its target audience?; (3) At a first glance, do you 
think this web site could provide you with any information of 
your interest?; (4) Find the specific item “celadon”; (5) Find 
the most two favorite items in museum collection; and (6) Find 
the information about museum’s admission fee, directions to go 
there and open hours.), which applied from J. Woo [11] . A 
maximum time was set for all tasks in order to limit time spent 
on the study. This was 3 minutes for each task.  
 
   Procedure 

   A computer was provided for participants who were tested 
one participant at a time. The processes of this usability test 
were as follows: 

• They were welcome and explained the overall aim of the 
study.  

•  They signed the consent form when they agree to 
participate in this study. They were asked to fill in a pre-test 
questionnaire to capture their profiles and experience of 
computer and museum background.  Participants were 
rewarded 200 Thai baht per person for their participation after 
the study. 

• They were asked to perform six  tasks with no prior 
training.  

• They were asked to fill in a post-test questionnaire to rate 
the ease of use, terminology used, visual attractive as well as 
assess overall of the system; and 

• The participants were invited to interview to capture their 
perception of the interface about the best thing(s) of the site,  
the worst thing (s) of the site and the  features from other 
museum web site would their like to include on new user 
interface Nakhon Si Thammarat National Museum web site.  

The total time for one session was 50-60 minutes. 
 
   The initial user interface design of Nakhon Si 
Thammarat National Museum  web site 

The initial design provides search, browse and social 
information access features in order to support users during the 
task, as can be seen in Fig.1 

 

 
Fig. 1 Screenshot of the main page of the Nakhon Si 
Thammarat National Museum web site 
On the main page (Fig. 1), it shows  search, browse and social 
information access features at the right menu of this page.   
   One of the easy tool that let users take part and exchange their 
thoughts on an item is comments [14]. Users can fill in a 
comment text box on the particular item page. They can also 
read other comments and perhaps discuss about the item. 
 

 IV. Results 
 
The objective of the study was to evaluate the initial user 
interface design of Nakhon Si Thammarat National Museum 
web site by using usability testing involved six tasks. The 
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analysis based on data obtained through the questionnaire, 
interview, note-taking and think-aloud. 

(a) Participant perception of Task success  
After participants had finished each task, they were asked if 
they considered they had success in their performance of the 
task 
       For the first three tasks, all participants have the same 
answers. They thought this is museum web site. The target 
users might be researchers, teachers, students or people who 
have interested in History.  Moreover, they belived that the web 
site provides relevant information to support them to complete  
their tasks. 

For the last three tasks, the results found that only one 
participant couldn’t complete the final task within 3 minutes 
since she used only browse function by exploring all item pages 
without using search feature.   

(b) Participants’ satisfaction 
The participants were asked to rate the usability covering 
overall impression,  information design interaction design, and 
interface design, from a five-point scale.  Also, the participants 
were requested to rate overall of system, from a seven-point 
scale The statistical results as TABLE I and TABLE II, 
repectively.  
 
As can be seen from TABLE I, for all statements, interaction  
design was rated the best satisfied, followed by information 
design, respectively.  
 
For all statements about overall of system, the organization of 

information was rated the best satisfied. Also, the participants 
seemed to appreciate ease of use of interface and satisfied with 
the terminology used of the system, as can be seen from 
TABLE II,   
 
 
 
 
Finally, 5 participants were asked to answer opened-end 
questions (note that each participant can indicate more than one 
thing). The details are as follows. 
   For the best things of the interface, the results found that three 
participants liked  well organization of materials including 
sufficient description and clear images of items. One 

participant liked “Most popular searches”, “Five top viewed 
items”, and “Recently viewed items” One participant liked 
search feature. Five participants liked an interesting topic and 
users’ comments, which is similar to a web board; they can 
exchange knowledge and ideas with each other. Also, one 
participant impressived in adequate information such as service 
of the museum and map etc. 
 For The worst things of the interface, the results showed that 
five participants commented that font size is too small; it is 
difficult to read. One participant commented that the interface 
should be improved for more attractive and aesthetic design in 
order to create an attractive look to users. The participant also 
suggested enhancing flash scripts or graphics to create 
animations. One participant commented that the theme of the 
site looks solemn and sacred. For search features, one 
participant commented that it should provide a search box to 
enter search terms on the top of the main page. it should not be 
necessary to click the search menu for opening a new page. 
Moreover, Two participants wanted 3D virtual environments 
and 3D museum items to be included in the museum web site. 
 

V. Discussion 
 

In this section, we discuss results of the usability study done 
in order to evaluate initial  interface In order to measure task 
completion of the interface, We found that most participants 
performed tasks fairly well. They suggested that the font color, 
font size and display contents should be improved.   

We found that most participants tend to use the search 
features for finding specific topics. This might assume that they 
may use this way to get the results they need quickly. Also, the 
results found that some participant were likely to use many 
features to complete the task such as browse, search and social 
information access features. (i.e. most popular searches).  

We found that searching  information might be the most 
usefulness feature, followed by browsing feature and social 
information access features. These results are in substantial 
agreement with those of  T. Gross, D. Tan, and W. Wirsam 
[15] . CYCLADES system provides community support, 

TABLE II The median response to statements (overall of system) for 
interface (7 scale, higher=better)        

Statements 
(overall of system) 

x  SD. Level of 
participants’ 
satisfaction 

The ease of use  5.80 0.84 Satisfied 
The organization of 
information  

6.20 1.10 Extremely 
satisfied 

The terminology used  5.80 1.30 Satisfied 
visually attractive 4.20 2.28 Undecided 
Overall reaction  4.80 1.30 Somewhat 

satisfied 
Average all above 5.36 1.36 Satisfied 

TABLE I The median response to statements for interface (5 scale, 
higher=better)        
Statements x  SD. Level of 

participants’ 
satisfaction 

Overall impression 3.76 0.97 satisfied 
Information Design 4.20 0.80 Very satisfied 
Interaction Design 4.24 0.64 Very satisfied 
Interface Design 4.10 0.98 satisfied 

Average all above 4.08 0.85 Satisfied 
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search functions, collections and recommendations. He found 
that most users considered most functions very useful and 
useful.  Providing a search text box on the menu in every page, 
avoiding clicking a back button in the browser and designing 
the main page fit to one screen are some of recommendations 
from participants that agree with C. Roda, A. Murphy Borel, E. 
Gentchev, and J. Thomas [16]. 
 

VI. Conclusion 
 

   The usability test help to understand participants’ interaction. 
Feedback from participants and recorded notes during test 
sessions provide a great insight into the strengths and weakness 
of initial interfaces. The numerous recommendations, such as 
changing font color and font size, re-formatting display 
information on pages and editing some confused terminology 
were used to improve and re-designed the user interface. 
Although the results indicate that participants tended to like the 
social information access features in the system, it seems not to 
be clear that the participants may benefit actually from the 
social information access features. 
    In the next phase of research, we used this findings to 
design better Nakhon Si Thammrat National Museum web 
site. We also conducted usability studies to investigate how 
participants perform different types of search tasks using the 
re-designed interface. 
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Abstract

I studied on the effect of a stereoscopic display’s frame

in depth perception. There were three patterns of the 

relationship between an object on a stereoscopic display 

and its frame. The first case is that an object displayed on a 

stereoscopic display was fixed and the display varies in size

(Fig. 1). The second case was that a stereoscopic display’s 

frame is fixed and an object’s on it is varies in size (Fig. 2). 

The third case was that an object’s and a stereoscopic 

display’s size was fixed and a displayed object varies in size

(Fig. 3). I conducted three experiments to examine whether

the depth perception is changed in viewing the objects on 

the stereoscopic display in above three cases. The first 

result was that the perceived distance between an object 

and a background was longer in viewing the small display 

than the large display. The second result was that the 

perceived distance between an object and a background 

was longer in viewing the small object than the large object. 

The third result was that the perceived distance between 

an object and a background is longer in viewing the object 

displayed on the side of the display than on the center.

These results suggested that we could get clear depth 

perception in viewing a small stereoscopic display like a

mobile phone’s display.

Keywords-component; stereoscopic display; depth perception;

frame

1. Introduction

The history of stereoscopic display is as old as photography. 

So far, stereoscopic display was tried in various fields like as 

photography, movie, TV, robotic surgery [1], game and a 

smartphone. Stereoscopic display has been mainly used in a 

movie theater as yet. On the other hand, a small stereoscopic 

display like a smartphone has gone out of use. It is thought that 

the cause is that the stereoscopic effect is disturbed in viewing 

a small stereoscopic display because of its size. The distance 

between a virtual object displayed on a large stereoscopic 

display and its real frame varies. On the other hand, the 

distance of a small stereoscopic display is always short. It is 

likely that the difference of the distance cause stereoscopic 

effect’s variation. Why the distance makes the stereoscopic 

effect vary. The possibility reason is that cognition of a frame 

being in real space distorts a displayed object’s perceived 

distance in virtual space. So, I investigated the depth 

perception in the case of varying the distance between an 

object displayed on a stereoscopic monitor and a monitor 

frame.

 
 
Fig.1  

When a frame varies in size and a displayed object does not vary in 

size and position, distance between the frame and the object varies.

 
 
 
 
 
 
 
 
Fig. 2

When a displayed object varies in size and an object and a frame does 

not vary in size and position, distance between the frame and the 

object varies.

 
 
 
 
 
 
 
 
Fig. 3

A displayed object varies in position. An object and a frame does not 

vary in size.In such case, distance between the frame and the object 

varies.

 
There are three cases that I can think of the variation of the 

distance between a frame and a displayed object (Fig. 1, Fig. 2 

and Fig. 3). Firstly, when a displayed object’s size is constant 

and frame size varies, the distance between a displayed object 
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and a frame varies. Secondly, there is a case that different size 

objects displayed on the same stereoscopic monitor. Finally, 

there is a case that position where an object is put varies. I

conducted three experiments to examine whether the depth 

perception is changed in viewing the objects on the 

stereoscopic display in above three cases.

 
II. Experiment 1

 
In the experint 1, I investigated if the variety of the dsitance 

between a frame and a displayed object by monitor size’s 

variety caused to vary subjects’ distance perception.

Method

Subjects viewed the stereoscopic monitor (21.5 inch LCD, 

ZALMAN ZM-M215W). I fit a paper frame into the original 

monitor frame to vary monitor size (Fig.4, Fig. 5 and Fig. 6). I 

set three display size conditions (large: 421mm×236mm, 

middle: 177mm×100mm and small: 78mm×44mm). The large 

monitor size corresponded to 20-inch monitor, the middle 

monitor size corresponded to 8-inch monitor and the small size 

monitor corresponded to 4-inch monitor. Fig. 7 showed the 

visual target on the stereoscopic display. Its size was 36mm 

across in diameter. Table1 showed distance between the target 

and the frame each display size. Subjects viewed targets on the 

stereoscopic display by crossing method. The magnitude of 

disparity was 0.11 degrees. So subjects could observe that the 

target pop out from the monitor (Fig.8). A check pattern

positioned behind the target as background and the magnitude

of it’s disparity was 0 degree. The square’s side length of 

check pattern was 25mm. At first, the target was displayed on

the stereoscopic display whose size was one of three sizes 

(large middle and small). Successively, the target was 

displayed on it whose size was another size. Monitor size was

varied by manually replacing a frame. Subjects compared two 

targets and orally reported which target was more pop-up. 

Pairs of monitor size were produced six types (large-middle, 

large-small, middle-large, middle-small, small-large and 

small-middle). When it was difficult for subjects to judge, 

monitor size could be change by the experimenter. Fifteen 

university students participated in the experiment. All subjects 

could see a stereoscopic image normally. Observing distance

was 50cm.

Fig. 4

Large condition’s display

 

Fig. 5 

Middle condition’s display 
 
 

 

Fig. 6 

Small condition’s display

Fig. 7  

Target used in the experiment 1

Fig. 8

Figure showed subject’s view. The target popped out from the 

36mm 
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stereoscopic monitor.

TABLE 1

DISTANCE BETWEEN A FRAME AND A TARGET OF EACH 

DISPLAY SIZE

Dispay size
Distance between 

monitor’ s left edge to 
the target (mm)

Distance between 
monitor’ s top edge to 

the target (mm)

Large 193 100

Middle 71 32

Small 21 4

Results

I counted the number of selections each monitor sizes.

Fig.9 showed the number of selections each monitor sizes. It 

showed that subjects perceived more pop out the target on 

middle and small monitor than large size (p<. 01). The result 

suggested that the perceived distance between an object and a 

background should be longer in viewing the small display than 

the large display. These things did not indicate that the target 

being away from the frame should be more pop out than it 

close to the frame.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.9

X-axis and Y-axis showed observing condition and the choosing 

numbers each monitor size respectively

 
III.  Experiment 2

In the experiment 2, I investigated if the variety of the distance

between a frame and a displayed object by a target size’s 

variety caused to vary subjects’ distance perception.

Method

Experimental environment was almost same as the experiment 

1. But subjects viewed target over the display’s original frame, 

because I did not use paper frames that were used in 

experiment 1. The monitor size was 477mm×268mm. There 

were three target’s size (large: 216mm in diameter, middle: 

108mm in diameter and small: 36mm in diameter) (Fig. 10, Fig. 

11 and Fig. 12). Table 2 showed the distance between the left 

edge of the target on the monitor for left eye and the display 

frame. The magnitude of target’s and background’s disparity 

was 0.11 degrees and 0 degree respectively (crossing method) 

as well as the experiment 1.

Firstly, a target displayed on the stereoscopic monitor. 

Secondly other size target displayed. Subjects task was to 

judge which target being more separate from the monitor and 

they reported it orally.There were six combinations of target 

size. Pairs of monitor size were produced three types

(large-middle, large-small and middle-small). Subjects freely 

switched a target by pushing the keyboard. Fifteen subjects

who participated in the experimented 1 participated in the 

experiment 2.

TABEL 2
DISTANCE BETWEEN A FRAME AND A TARGET OF EACH 

TARGET SIZE

Target size

Distance between 

monitor’ s left edge to 

the target (mm)

Distance between monitor’ 

s top edge to the target 

(mm)

Large 131 26

Middle 185 80

Small 221 116

Fig. 10

Large condition’s target

Fig.11

Middle condition’s target

****
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Fig. 12

Small condition’s target

Fig. 13
X-axis and Y-axis showed observing condition and number of

selections respectively

Results

I counted the number of times that subjects choose every 

target sizes. Fig.13 showed the number of selections each 

target’s sizes. Total number of large condition was more than 

other conditions. There was no significant difference between 

target sizes. The result did not show that the perceived distance 

between an object and a background was longer in viewing the 

small object than the large object. These things did not indicate 

that the target being away from the frame should be more pop 

out than it close to the frame.   

IV. Experiment3

In the experiment 3, I investigated if the variety of the 

distance between a frame and a displayed object by target

position’s variety caused to vary subjects’ distance perception.

I produced the condition that a target placed on the center of 

the stereoscopic monitor and the condition that it placed on the 

surround. And I compared the depth perception in observing 

both condition’s target. 

Method

The experimental instrument and environment were the 

same as the experiment 2. The target was the same as it used in 

the experiment 1. Checker pattern used in the experiment 1, 2 

was used as background too. Target’s disparity was 0.11 

degrees  (cross method) and background’s disparity was 0 

degree. One position was the center of the stereoscopic 

monitor and others were the surrounds. Table 3 showed 

targets’ positions. Targets’ position had seven places around 

the stereoscopic monitor and the center of it. I compared depth 

perception of No. 4 position with other poison (No.1, No.2, 

No.3, No.5, No.6 and No.7) (Fig. 14). Therefore, I produced 

six pairs of target positions (No.1-No.4, No.2-No.4, 

No.3-No.4, No.5-No.4, No.6-No.4 and No.7-No.4).  Subjects 
freely switched target position by pushing the 
keyboard. The trial order was No.1-No.4, No.2-No.4, 

No.3-No.4, No.5-No.4, No.6-No.4 and No.7-No.4. Subjects 

were the same as the experiment 1 and 2. 

  

Fig. 14

Target position in each position No.

Results

I counted the number of times that subjects selected No.4, 

which was placed the center, and the total number of times of 

others, which were placed surroundings  (No.1, No.2, No.3, 

No.5, No.6 and No.7). Fig.15 showed results.  The results 

showed that subjects perceived targets displayed around the

stereoscopic monitor more pop out than the center (p<. 01). 

The perceived distance between an object and a background 

was longer in viewing the object displayed on the side of the 

display than on the center. These things did not indicate that 

the target positioned at the center should be more pop out than 

it positioned near frame. On the contorary, the target near 

frame was subjectively more pop out than it at the center.
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TABEL 3
DISTANCE BETWEEN A FRAME AND A TARGET OF EACH 

TARGET POSITION NO.

Target 

position No.

Distance between 

monitor edge and the 

target (mm)

Distance between monitor 

edge and the target (mm)

1 7 7

2 221 7

3 7 7

4 221 116

5 7 7

6 221 7

7 7 7

Fig. 15
X-axis and Y-axis showed observing condition and number of

selections respectively

 
V.  General Discussion

In the experiment 1, I investigated if the variety of the 

distance between a frame and a displayed object by monitor

size’s variety caused to vary subjects’ distance perception. The 

result showed that the perceived distance between an object 

and a background was longer in viewing the small display than 

the large display. In the experiment 2, I investigated if the 

variety of the distance between a frame and a displayed object 

by a target size’s variety caused to vary subjects’ distance 

perception. The result did not showed that the perceived 

distance between an object and a background was longer in 

viewing the small object than the large object. In the 

experiment 3, I investigated if the variety of the distance

between a frame and a displayed object by target position’s

variety caused to vary subjects’ distance perception. The 

results showed that subjects perceived targets displayed 

around the stereoscopic monitor more pop out than the center.

Results of the experiments 1,2, and 3 did not show that 

stereoscopic monitor’ s frame reduce stereoscopic effect, 

although it was generally said that it reduced stereoscopic 

effect. On the contrary results of the experiment 1 and 3 

showed that it accelerated stereoscopic effect.

Frame’s cognitive factor might increase depth perception in 

observing a target displayed on the small frame size 

stereoscopic monitor. In the experiment 1, many subjects 

reported that they felt observing through an observation 

window and the background existing over the window, when

observing the target on the stereoscopic monitor having the

small frame. As subjects perceived that the background

displayed on the small frame stereoscopic monitor existed 

further than it displayed on large, subjects perceived the 

distance between the target and the background being more 

separate in observing the target on the small frame 

stereoscopic monitor. In the experiment 3, subjects reported 

that they felt looking up at or looking down at the target in 

observing the target displayed on the edge. This result 

indicated that subjects’ depth perception increased in 

observing a target displayed on edge on account that they 

became conscious that the space between a target and a frame 

was large.

People use disparity as important depth cue in observing a 

stereoscopic display. At that time, cognitive factor like 

cognition about a frame can influence depth perception of 

stereoscopic image. Results of this study indicated that a frame 

of the stereoscopic display and a small size stereoscopic 

display could serve to further promote depth perception. And 

those results indicated that even small stereoscopic monitors 

like smart phones could offer sufficient stereoscopic effect.

.

V. Conclusion

I studied on the effect of a stereoscopic display’s frame in 

depth perception.Results of the experiments did not show that 

stereoscopic monitor’ s frame reduce stereoscopic effect, 

although it was generally said that it reduced stereoscopic 

effect. On the contrary results of the experiment 1 and 3 

showed that it accelerated stereoscopic effect.These results 

suggested that we could get clear depth perception in viewing a 

small stereoscopic display like a mobile phone’s display.
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Abstract 
 

Despite of Muslim travellers are rapidly growing and 
worthy of attention inciting the interest of the tourism in 
South Korea, yet lack of research effort has been made to 
certain practices such as Halal restaurant. This study aims 
on propose an optimization of halalizing Korean 
restaurant service processes model in order to diverse the 
demands and meets the expectation from Muslims tourists. 
This paper based on a field study on Korean restaurant 
and halal restaurant in Busan, South Korea. Service 
blueprints was carried out to compare the similarities and 
difference service touch point and the results indicated that 
Korean restaurant can amplify the different point on their 
primitive service process model and transform into 
certified korean halal restaurant. General Customer 
Satisfaction Survey and KANO model survey used to 
evaluate the hypothesis statements. The findings further 
suggest halal restaurant has a broader appeal beyond 
religion and also contributes to Korea’s positioning as a 
tourism destination and a hub for the global halal market.   

 
Keywords- Halal restaurant; service blueprint; Kano Model; 

halal tourism 
I. Introduction 

     
South Korea has play a leading role in tourism which 

dominant inbound tourism markets are Japan and China. 
However, the Muslim travel market expected to be one of the 
fastest growing segments in the global travel industry. Muslim 
tourists from Middle East and Southeast Asian nations are 
rapidly growing and worthy of attention. According to Ministry 
of Culture, Sports and Tourism statistics, the number of 
Muslim travellers has risen from 540,000 in 2012 to 750,000 in 
2014.[1] (Table 1) South Korea government step up efforts on 
halal market with increase certified halal foods and restaurants 
in order to diversify the acceleration of new fusion tourism 
industry. Due to the rising popularity of Korean pop culture, 
drama wave and medical tourists, to enhance the tourism 
infrastructure will be the vital factor to boost the tourism 
industry. Yet, according to Global Muslim Travel Index 
(GMTI-2016)[2](Table 2), South Korea fall behind in the 
ranked of 54 among 130 destinations with the GMTI score of  
43.8. [2](Table 3) shows that among the criteria the most 
notable was ease of access to prayer spaces, airport facilities, 
ease of communication and dining options and halal assurance 
were accordingly unable to reach  to the average score.  
 

TABLE I 
Status of Muslim travellers visit South Korea  

(Source : Ministry of Culture, Sports and Tourism 2015.03.12)  
        

Year Visitors number 
2010 384,710 
2011 468,220 
2012 541,518 
2013 642,163 
2014 751,931 

 
 

TABLE 2 
Global Muslim Travel Index (GMTI) 2016 Ranking 
(Source : MasterCard & Crescent Rating 2016.03) 

        
Destination Rank Score 

Malaysia 1 81.9 
United Arab Emirates 2 74.7 
Turkey 3 73.9 
Japan 34 49.1 
China 50 44.5 
South Korea 54 43.8 
 
 

TABLE 3 
Global Muslim Travel Index (GMTI) 2016- South Korea 

(Source : MasterCard & Crescent Rating 2016.03) 
 

Criteria Average 
Score 

South 
Korea 
Score 

Family friendly destination 46.4 57.3 
Safe travel environment 81.2 100.0 
Muslim visitor arrivals 14.9 8.5 
Dining options & halal assurance 40.7 32.0 
Ease of access to prayer spaces 48.4 15.0 
Airport facilities 34.5 26.0 
Accommodation options 25.2 25.3 
Ease of communication 34.9 16.0 
Muslim travel needs awareness & 
reachout 17.8 37.5 
Air connectivity 31.9 48.1 
Visa requirement 62.9 75.0 
 
Since food is an important component in tourism, previous 

studies have viewed food as a significant attraction while 
people travel [3][4] understanding tourists’ needs and wants in 
terms of food consumption is of paramount importance to 
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hospitality businesses [5]. The most challenging part for the 
Muslim travelers, however, was finding restaurants serving 
halal food, which refers to foods prepared in a specific way 
according to Islamic Shariah law. Halal food is by far the most 
important service that a Muslim traveler looks out for when 
traveling. [6] 

According to the Korea Tourism Organization, there are 140 
restaurants in the country serve halal food but the official 
certified by Korea Muslim Federation (KMF) were only about 
10 (8 located in Seoul) and the rest were self-certified. 
Moreover, due to the arrested incidents of fake Halal products 
and uncertified Halal restaurants, Muslims travellers lack of 
trust and confidents on halal food being served at South Korea. 
Therefore, the present paper aims on propose an optimization 
of halalizing Korean restaurant service processes model to 
create a boundary-breaking tourism industry in South Korea.  

 
II. Literature Review 

 
A. OIC countries inbound tourism to Korea 
 
Refering to Table 4 below, tourism demand from Organisation 
of Islamic Cooperation  countries to Korea has been increasing 
extremely fast, especially Malaysia and Indonesia. Indonesian 
and Malaysian visitation grew strongly between 2010 and 2014 
(growth twice the number of visitors within 4 years).[1] Muslim 
population in Korea is expected to increase drastically year by 
year. Hence, relevant industry such as food and tourism 
industry could be a new target market to emerge in Korea 
tourism industry. The potential for Korea to receive more 
inbound Muslim tourists also brings the need for increase 
awareness concerning halal food in hospitality and tourism. 
 
 

TABLE 4 
Status of Muslim Countires Muslim travellers visit South Korea 
(Source : Ministry of Culture, Sports and Tourism 2015.03.12) 

(Unit : Persons) 
 
Country 

Muslim 
Population 
Percentage 

Year 
2010 

Year 
2012 

Year 
2014 

Indonesia 87.20% 83,048 130,143 181,663 
Malaysia 61.30% 69,683 109,164 149,891 

Uzbekistan 88.0% 20,866 37,176 43,308 
Turkey 99.80% 16,287 19,251 22,337 

Kazakhstan 70.20% 5,207 7,749 14,795 
 
 
B. Definition of Halal and Haram  
 
Halal and Haram are the two major terms used in Islamic 
dietary laws. While halal means “permitted, allowed, 
authorized, approved, sanctioned, lawful, legal, legitimate or 
licit” for Muslim consumption, haram, on the other hand, 
means “not permitted, not allowed, unauthorized, unapproved, 
unsanctioned, unlawful, illegal, illegitimate or illicite”.[7] 
 
C. Faith-based needs of Muslim Travelers 
 

From the report of Global Muslim Travel Index 2016, Six 
faith-based needs are identified as the main areas for Muslim 
travelers. [2]  

 
 

TABLE 5 
Segmentation of Muslim Travelers Based on Faith-Based Needs 

(Source : MasterCard & Crescent Rating 2016.03) 
 
Perspective Services 

Need to have  Halal food services 
 Salaath (prayer) facilities 

Good to have 
 Water-usage friendly washrooms 
 Ramadhan (fasting) services & 

facilities 
Nice to have  No non-halal activities 

 Recreational facilities and services 
 
 
Halal food is by far the most important service that a Muslim 

traveler looks out for when traveling. [6] Having food outlets 
with proper Halal assurance that is easily identifiable is the 
preferred option sought by Muslim visitors from Middle East 
and Southeast Asian. From the table 3, dining options and halal 
assurance is one of the main deficiencies service that advise to 
be improve in South Korea. Thus, this study aim to understand 
the differences service process between local Korean restaurant 
and halal restaurant in Busan, South Korea. 
 
D. Service Blueprint 
 

A service blueprint is a map or flowchart (called a process 
chart in manufacturing) that shows all transactions constituting 
the service delivery process [8]. Service blueprint allows for 
visualization of the service development process in its early 
stages. In each process step, contact points between client and 
firm (and physical element, if a tangible service) become 
visible. It is possible to identify failure points and discover 
areas for innovation as well. [9] Therefore, this technique 
offers an excellent base for comparative the service process in 
every stages between local restaurant (Cheong-a-deh) and halal 
restaurant (Morocco Casablanca Restaurant Halal Food) in 
Busan. The reason that researcher used service blueprint as a 
tool because it provided a better understanding of the tangible 
and intangible services by graphically presented the activities 
of the service progress. Service Blueprint considers not only 
focused on the client requirements but also the firm’s internal 
requirements during the process design. 

 
 

E. Service Blueprint development 
 
Shostack (1984) was the one who first suggested service blue 
printing for service process analysis. He proposed a four steps 
approach for designing a blueprint. [10] (Table 6) On the other 
hand, C.Lovelock (1996) also mentioned service blueprint 
development component divided into 2 main stages which are 
front stage and back stage. [11] (Fig.1) 
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TABLE 6 
Shostack’s approach for designing a blueprint 

 
Step 1 Identifying processes of service delivery 
Step 2 Identify the fail points 
Step 3 Establishing time frame 
Step 4 

Analyzing the profitability of the service delivered, 
in terms of the number of customers served during 
a period of time. 

 
 

  
Fig. 1 Service Blueprint development components 
 
 

III. Research Methods 
 

A. Research methods 
 
The research design involved the followings stages: 
(1)Problem findings and background research; (2) the selection 
of local korean restaurant and halal restaurant in Busan; (3) 
Comparison on both restaurants’ service process from arrival 
of the restaurant until leaving the restaurant; (4) Service 
blueprint created and similarities and difference touchpoints 
being analyzed; (5) Propose hypotheses for halalize local 
korean restaurant by applied the different touchpoints service; 
(6) Evaluation and validation; (7) Proposed final Optimized 
Halal Korean Restaurant Service Process. (Table 7) 
 
 

TABLE 7 
Research design stages 

 
Step 1 Problem findings + Background research 
Step 2 Local korean restaurant (Cheong-a-deh) + Halal 

restaurant (Morocco Casablanca Restaurant 
Halal Food) being selected 

Step 3 Comparison on both restaurants’ service process 
from arrival until leaving 

Step 4 Portrayed service in Service Blueprint and 
similarities and differences being analyzed 

Step 5 Hypothesis statements proposed for certified 
Korean halal restaurant 

Step 6 General Customer satisfaction survey and Kano 
Model Survey   

Step 7 Proposed an optimization of halalizing Korean 
restaurant service processes model  

B. Research target 
 
It is important to consider that a service blueprint is valid for 
only one target group. For multiple target groups, the optimal 
service processes are often dissimilar. [9] Therefore, in the 
research, researcher only focus on a local Korean restaurant 
and a halal restaurant in Busan. Local Korean restaurant 
(Cheong-a-deh) located at Naengjeong Station being selected 
as it served native local specialties and distinctive styles within 
Korean cuisine. Halal food is difficult to be found in Busan thus 
finding the Busan Masjid is the key to find a halal restaurant in 
Busan. By recommended from bloggers, Morocco Casablanca 
Restaurant Halal Food close to the Busan Al-Fatah Masjid was 
an easy location and increasingly popular among Muslim 
diners being selected as halal restaurant target. For the 
sampling of questionnaires section, a total of 60 respondents 
(first phase) opted out in this study. Researcher will conducting 
second phase questionnaires and considering the limits of the 
questionnaire as a data collection instrument, other qualitative 
methods such as in depth interviews were also used in 
exploring the insights of this study later.  

 
IV. Findings and discussion 

 
A. Service Blueprint Comparison 
 

  
Fig. 2 Service Blueprint Analysis Comparison 
 
By recording a service blueprint (Fig.2), the content analysis 
provides an overview of the visible and invisible 
service process in both restaurants. From the starting point 
since arrived at the restaurant, the exterior design with the 
restaurant signage can spot the differences. Local Korean 
restaurant (Cheong-a-deh) provided only hangul whereas halal 
restaurant (Morocco Casablanca Restaurant Halal Food) 
provided with both hangul and English languages. For 
Cheong-a-deh it will be a failure point which foreigners who do 
not know Korean languages could not understand what kinds of 
restaurant it is. Next, Morocco Casablanca Restaurant issued 
with the halal logo certification and it was an eating premises 
means that  the restaurant, as well as the entire food supply 
chain, conform to Islamic dietary rules which do not tolerate 
contamination by haram (prohibited) materials. Halal 
restaurant  also required workers who are Muslim in the 
kitchen/handling/food processing. For the interior of table 
seating, Cheong-a-deh provided with two types of table setting 
which is floor seat and table seat. It could be a reference for 
halal restaurant to apply on as tourist would like to experience 
Korean dining culture as well. For further understanding that 
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Muslim also has the floor seated dining etiquette from the past. 
Besides that, menu design will be another important feature to 
be focus on as tourist usually would not understand the menu if 
they only provided with the Korean language. Through 
observation, menu design should be included with images, 
price, and  food explanation in both Korean and English 
language. Indeed workers in the restaurant whoever able to 
speak both languages would be preferable. Tableware setting is 
partially different as the food consumption method was 
different too. Because of Muslim dining etiquette, the hands 
should be washed before the mea and after meals.  Food should 
always be eaten with the right hand, preferably using the first 
three fingers. Therefore, wet tissue or warm rolled towel 
provided in halal restaurant is a must or it can be given attention 
on hygiene in the washroom. Entertainment service such as 
television is basically similar in both restaurants. Refillable 
side dishes and free coffee consumption in local Korean 
restaurant will be a highlight among the tourists. Other than 
local tea and water, others beverages will be charges 
accordingly in Morroco Casanblanca Rrestaurant. Another 
important findings in halal restaurant is water-usage friendly 
washrooms. This entails the use of water in the toilets, and it is 
discomforting for Muslim travelers where the setup for water 
use is not available. Availability of hand showers, bidets or 
even Japanese-style toilets will be able to solved the 
discomfortness. Prayer facilities service will enhance the 
Islamic infrastructure for Muslim travellers and avoid facilities 
that serve alcohol or haram activities in the restaurant. Lastly,  
payment service was similar in both restaurants.  
 
B. Keywords derived and generating hypotheses  
 

 

Fig. 3 Deriving keywords and hypotheses development 
Refer to the (Fig.3), Significant keywords were derived from 
the difference and similarities of service contents. Language 
barrier, Hygiene, Trust, Islamic physical environment, Food 
quality and safety, Religious and Culture, Entertainment, 
Payment Support and Floor culture are the essential keywords 
for the service process in both restaurants. The use of keywords 
provide the direction to purpose of generating hypotheses.  
 
C. Data Analysis 
 
To test the hypotheses, this study utilized a general customer 
satisfaction questionnaire and KANO model. Kano’s model 
can help the decision-maker value the service features from 
customers’ viewpoints in multiple dimension. The merit of 
using a Kano evaluator, which leverages upon both the 
customer's satisfaction and the producer's capacity. 
As presented in Table 8, respondents were from different 
age groups, duration of staying, purpose of visiting, 
experience to visit korean restaurant and halal restaurant in 
South Korea which provided some rich and unique findings 
in the context of this study. 

 
TABLE 8 

Demographic 
Demographic variables Categories Frequency Percentage 

Nationality Indonesia 22 36.6% 
 Malaysia 14 23.3% 
 Singapore 8 13.3% 
 Iraq 3 5.0% 
 Morocco 2 3.3% 
 Pakistan 2 3.3% 
 Uzbekistan  2 3.3% 
 Egypt 1 1.7% 
 Gambia 1 1.7% 
 Kazakhstan 1 1.7% 
 Sudan 1 1.7% 
 Turkmenistan 1 1.7% 
 Bangladesh 1 1.7% 
 Iran 1 1.7% 
 Total 60 100 
Age group 20 below 2 3.3% 
 21-30 39 65% 
 31-40 12 20% 
 41-50 and above 7 11.7% 
How long have you been 
staying in South Korea 

Less than a week 
Less than a month 
Less than a year 
More than a year and above 

14 
10 
8 
28 

23.3% 
16.7% 
13.3% 
46.7% 

Purpose of visiting South 
Korea 

Tourist 
Foreign Student 
Resident 
Businessman 
Employee 

22 
36 
0 
1 
1 

36.7% 
60.0% 

0% 
1.7% 
1.7% 

Have you ever been to Korean 
restaurant in South Korea 

Yes 
No 

58 
2 

96.7% 
3.3% 

If yes, how frequently did you 
visit Korean restaurant  

Once a month or less 
Once a week 
2/3 times a week 
More than once a week 

14 
11 
8 
25 

24.1% 
19.0% 
13.8% 
43.1% 

Have you ever been to halal 
restaurant in South Korea 

Yes 
No 

56 
4 

93.3% 
6.7% 

If yes, how frequently did you 
visit halal restaurant  

Once a month or less 
Once a week 
2/3 times a month 
More than once a week 

27 
6 
11 
12 

48.2% 
10.7% 
19.6% 
21.0% 
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Fig. 4  General Customer satisfaction Survey 

 
Figure 4 shows the general survey of customer satisfaction 
according to the questions. Based on the results, 45.9% 
respondents agreed that they were facing difficulties when the 
Korean halal signage only available in Korean language. These 
value indicated that as a tourist who do not know Korean 
language it could be a language barrier for them to patronage a 
restaurant. From the perspective of Muslim dining etiquette, 
cleanliness and hygiene in Islam are emphasized to the extent 
Prophet Muhammad. The practice of washing hands before and 
after meals is strongly emphasized from the respondents with 
75.4% agreed with it. At the same time, 70.5% respondents 
agreed with that Korean halal restaurant without any halal sign 
will create less trustworthy on the restaurant. Prayer is the 
method of worship and the main connection of man to Allah 
(God) and is considered to be the most important obligation 
and duty of a Muslim. Every Muslim is expected to pray five 
times a day and not praying is not an option. However Muslims 
do have the option of shortening and combining prayers when 
travelling in South Korea. 81.7% of respondents agreed and 
relected that South Korea is paucity of Islamic infrastructure 
such as prayer room. Lastly, 36.1% of respondents agreed that 
floor seated dining provide Muslim traveller a better dining 
culture experience in South Korea.     
 
D. Kano Model Analysis 
 
The Kano model is a theory of product development and 
customer satisfaction developed in the 1980s by Professor 
Noriaki Kano, which classifies customer preferences into five 
categories as shown in Table 9. [12]  

 
 
 

TABLE 10 
Kano Model Categories 

 

Kano Classification Definition 
Attractive Quality These attributes provide satisfaction when 

achieved fully, but do not cause 
dissatisfaction when not fulfilled. 

Expected Quality These attributes are taken for granted when 
fulfilled but result in dissatisfaction when 
not fulfilled. 

One-dimensional 
Quality 

These attributes result in satisfaction when 
fulfilled and dissatisfaction when not 
fulfilled. 

Indifferent Quality These attributes refer to aspects that are 
neither good nor bad, and they do not result 
in either customer satisfaction or customer 
dissatisfaction. 

Reverse Quality These attributes refer to a high degree of 
achievement resulting in dissatisfaction and 
to the fact that not all customers are alike. 

 
Kano survey is carried out within specific market segments that 
consist of customers with similar demographic information 
from above. From the Fig. 5, customer perception can be 
explicitly measured into different types of categories from 
customer satisfaction and dissatisfaction with respect to a 
combination of service features. Based on the result in Table 10, 
from the customer’s perspective, implemented table menu 
system with enhanced features will provide satisfaction when 
achieved fully, which is an attractive quality to the guests. 
Hypotheis 2 is accepted. Besides that, certified halal sign 
indicate a trust for the diner and it can be attractive quality if the 
halal sign is posted in a visbible area. Hypothesis 4 is accepted. 
Hiring Muslim workers can be an attractive quality for Muslim 
diner as it is help them to build confidence on the particular 
halal restaurant. Hypothesis 5 is accepted. As mentioned in the 
general survey,  prayer practices of islam is considered to be the 
most important obligation and duty of a Muslim, the coefficient 
of satisfaction, 0.72 indicated that halal restaurant provided 
with prayer room accesss will be a great satisfaction among the 
Muslim diners. Hypothesis 6 is accepted. Lastly, for 
Muslims, water plays a key role in purity and cleanliness, 
special attention is given to hygiene in the washroom. Hand 
shower or bidet is another practical feature of a washroom that 
serves to wash oneself after using the toilet by Muslim. 
Therefore, if water-friendly washroom is applied in Korean 
halal restaurant, it will be another attractive quality among the 
Muslim. Hypothesis 8 is accepted. 
 

 Fig. 5 Coefficient of customer satisfaction and dissatisfaction 

Oral Presentation (Session E, F, G, H)

- 153 -



TABLE 10 
Kano Model Analysis 

 
Service Features Kano 

Classification 
Coefficient 

of 
Satisfaction 

Coefficient 
of 

Dissatisfacti
on 

S2.  If tablet menu (multi 
languages, food images, 
food information) is 
implemented in Korean 
halal restaurant. How do 
you feel? 

Attractive 
Quality 0.60 -0.15 

S4. If certified halal sign 
is posted in a visible area 
in Korean halal 
restaurant. How do you 
feel? 

Attractive 
Quality 

 
0.70 -0.50 

S5. If Muslim workers 
are hired in Korean halal 
restaurant. How do you 
feel? 

Attractive 
Quality 

 
0.55 -0.05 

S6. If prayer room 
service is provided in 
Korean halal restaurant. 
How do you feel? 

Attractive 
Quality 0.72 -0.20 

S8. If water-friendly 
washroom is applied in 
Korean halal restaurant. 
How do you feel?  

Attractive 
Quality 0.65 -0.26 

 
 V. Conclusion 

 
The rise of the Muslim traveler has made the travel industry sit 
up and pay careful attention to meeting the needs of the Muslim 
travelers. Halal food to be a very important consideration for 
the Muslim traveler. Many destinations across the world have 
identified this potential and are adapting their offerings to 
better appeal to the Muslim travel market. Many of the Muslim 
tourists surveyed  and interviewed for this study indicated Halal 
food as their primary concern when traveling. Most OIC 
member states have Halal certification bodies. However, their 
focus is on certifying products and not restaurants.[7] Thus, this 
study contributes to and extends our understanding of service 
process in the halal restaurant, South Korea and propose an 
optimization of halalizing Korean restaurant service processes 
model. 
 
The result from the data analysis indicated that to halalize 
Korean restaurant into Korean halal restaurant comprised of 
sevral service features such as implementation of tablet menu 
system, certified halal sign posted in visible area, hiring 
Muslim workers, prayer room accessibility, and water friendly 
washroom.  All of the features have moderate high coefficient 
of satisfaction with attractive quality in Kano analaysis. 
Therefore, researcher proposed an optimized of halalizing 
Korean restaurant service processes model in Fig.6. From a 
managerial viewpoint, the findings provide support for service 
provider who invest on halalize Korean restaurant into certified 
halal restaurant in South Korea. Besides that, it can be a 
guideline for the service provider and tourism industry in the 
future in order to remain competitive and ensure what it offers 
fulfils the global demand of the Muslim tourism industry.  
 

  
Fig. 6 An optimized of halalizing Korean restaurant service 
processes model 
 
This study has a weakness that should be pointed out. With a 
majority sampling from foreign student’s point of view, 
although it may be desirable for reducing extraneous variance, 
limited the generalizability of the study findings. Thus, for the 
second phase of data collection, research intents to more focus 
on tourist’s perspective. 
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Abstract 
The purpose of this study is to evaluate the use of marble 

dust as filler in asphalt concrete. Marble dust is produced as 
waste during the shaping and dressing of marble. Hence  to  
ensure  optimal  usability,  marble  dust  has  been  used  to 
replace filler  and Mix  design  for  bituminous  concrete  
with  marble  dust  was  adopted. Different tests including 
Marshall Stability, flow, VFA and VMA were carried out to 
evaluate the effect of different percentages of this Industrial 
waste on the properties of asphalt filler matrix. These 
properties were compared with the properties of the mix 
having stone dust as filler. It was found that the stability for 
modified asphalt concrete is 1.63% greater than the 
conventional one. Similarly the optimum binder content was 
decreased by 4.05% which proved that marble dust filler act 
as a bitumen extender and also decreases the overall cost of 
highway construction. It was concluded through laboratory 
investigation that marble dust can be successfully utilized in 
bitumen as filler up to 7% and this will give us a stable, 
economical and environment friendly pavement thus 
reducing the overall pollution which may otherwise caused 
by the marble waste in water streams and rivers.   

Keywords: Marble dust, filler, Asphalt concrete, conventional 
and optimum binder content. 

Introduction 
The use of marble for construction involves elaborate 

processing, such as cutting, grinding and polishing. A large 
amount of waste is generated during these processes as more 
production of marble results in more waste. Marble slurry is 
generated as a by-product during processing of marble blocks.             
The waste is approximately 20 % of the total marble handled. 

The marble cutting industries are dumping this marble slurry in 
nearby lands causing occupation of a large area of land. When 
this slurry dries up causing serious environmental pollution, 
threatening both agriculture and public health reducing the 
porosity and permeability of the top layers of soil causing water 
logging. Furthermore, the fertility of the soil is reduced with the 
increase in alkalinity. It is a source of ground water contaminate, 
produce drainage problems and acts as a bourdon on the landfills. 

The main purpose of this research study is to test the 
suitability of the use of marble dust as filler in asphalt concrete 
as the properties of marble dust are similar up to some extent to 
the stone dust. As the construction of highway requires a huge 
outlay of investment, therefore if marble waste is utilized in 
asphalt concrete, this may l give us a stable and economical 
pavement as well as would reduce the problem of environmental 
pollution. 

 Literature Survey 
Many studies has been carried on the utilization of various 

kinds of waste disposals such as fly ash, reinforced fly ash, 
polypropylene fiber, demolition waste result in the change of 
mechanical properties of soil and change in optimum moisture 
content and other properties (A. Arul rajah.et.al 2013).Similarly 
investigations have been carried out using the modified mix for 
evaluation of the marshal properties, indirect tensile strength test 
and fatigue behavior of different mixes. Howeverr,study on 
bituminous concrete mix with marble dust as a filler is limited 
and further detailed investigation is required to obtain more 
reliable results. 

In 1993,Gupta conducted marshal stability tests on mixes with 
80/100 grade bitumen and fillers like cement, fly ash, and stone 
dust. The maximum and minimum values were observed for 
stone dust fillers and fly ash fillers respectively. In 1996,Ishai 
and Craus summarized a long term research effort conducted in 
Israel on aggregate and filler properties that significantly 
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influenced the behavior and durability of bituminous paving 
mixtures. Meanwhile, six types of fillers were used to evaluate 
them physically and chemically, the rheological characterization 
of filler-asphalt mastics, and the strength and durability tests on 
sand-asphalt mixtures and bituminous mixtures. 

[Baig and Wahhab 1998] investigated the effectiveness of 
using hedmanite (Rockwool natural fibers) as filler in improving 
the performance of asphalt concrete pavements. Results indicated 
that better quality asphalt concrete mixes can be prepared using 
lime rather than hedmanite as filler. 
 

Research Methodology 
The details of main components , their respective tests and 

results are provided .It includes 
Coarse aggregates:Provides compressive and shear strength and 
shows good interlocking properties. Material retained on 
AASHTO No. 4 sieve (4.75mm). (From Margalla source) 
Fine aggregates:Fills the voids in the coarse aggregate and give 
stiffness to the binder. Material passing AASHTO No. 4 sieve 
(4.75mm). (From Margalla source) 
Filler:Fills the voids between the fine aggregate provides 
stiffness and offers permeability. Material passing AASHTO NO. 
200 sieve. Ordinary Portland cement, conventionally stone dust 
and here marble dust is used as filler (Source: Mohmand agency) 

Binder:Fills the voids and also hold the aggregate by adhesive 
forces. Grade 60/70 bitumen is used  (Source:Attock Oil 
refinery). 
Tests on Aggregate:  

Aggregate used are to be sufficiently strong, hard, tough and 
durable and of desirable right shape to withstand the traffic 
effects. For that purpose various quality tests were conducted on 
aggregate as given below. 

Table 1: Results of Quality tests on aggregate 
Results of Quality tests on aggregate 

S 
No. Description Results AASHTO 

Spec’s Limits 
1 Loss Angles 

Abrasion test 23.7% Max. = 40 % 
2 Impact value test 9.30% < 10% = very 

strong 
3 Soundness test 2.38% Max. = 12 % 
4 Shape test 9.22% < 15 % 
5 Aggregate water 

absorption test 1.4% < 3 % 
6 Stripping value 

test 97.4% Min. 95 % 
 
Test protocol for Bitumen: 

Properties of bitumen used are to be tested for Flash point, 
Fire point, Softening point and Penetration value and results are 
given below 

Table 2: Results of Quality test on bitumen 
Results of Quality tests on bitumen 

S 
NO. Description Results AASHTO 

Spec’s Limits 
1 Flash point test 221 oC > 200 
2 Fire point test 299 oC > 220 
3 Softening point 

test  51 oC 44 --- 55 oC 
4 Penetration test 66 mm 60/70 Grade 

 
Preparation of Hot Mix Asphalt (HMA) 
Different steps in finalizing HMA are given below. 

1) Selecting the aggregate grading to be used 
2) Determining the proportion of each aggregate size 

required to produce the design grading. 
3) Determining the specific gravity of  the aggregate 

combination 
4) Preparing the trial specimens with varying asphalt 

contents 
5) Determining the specific gravity of each compacted 

specimen 
6) Performing stability tests on the specimens 
7) Calculating the percentage of voids and percent voids 

filled with bitumen in each specimen 
8) Selecting the optimum binder content from the data 

obtained 
9) Evaluating the design with the design requirements. 

 
Procedure: 

 In the Marshall Test method of mix design six 
compacted samples were prepared for each binder 
content. 

 At least four binder contents were tested to get the 
optimum binder content. 

 All compacted specimens were subjected to the 
following tests 
 Bulk density determination 
 Stability and Flow determination 
 Density and voids analysis 

 
Analysis and Results 
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Analysis and results are better explained in the form of 
following graphs and tables 

 

Graph 1: Gradation curve of aggregate     
        

Table 3: Blending of Aggregate      

      
 

Table 3: Calculation of various properties of the asphalt mix 
modified with marble dust filler 

 
 

 
Graph 2: Stability at Optimum asphalt content for conventional AC 

mix 

 
Graph 3: Stability at Optimum asphalt content for modified AC mix 
 

 
Graph 4: Unit weight at Optimum asphalt content for conventional 

AC mix 
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Graph 5: Unit weight at optimum asphalt content for modified AC 

mix 
 Other properties of the mix like  VMA, VFA, Flow and 

air voids were also  determined. The details are provided in 
the following table 
Table 4: Comparative results of various properties of conventional 

and modified asphalt mix 

S. 
No. Description Conventional 

Test Result 
Modified 

Test 
Result 

AASHTO 
Specified 

Limits 

1. 
Stability at 
optimum 
asphalt 
content 

2755 Kg 2800 Kg 2250 kg 

2. 
Unit weight 
at optimum 

asphalt 
content 

2.391 2.388 --- 

3. 
Percent air 

voids at 
optimum 
asphalt 
content 

4.59 % 5.09 % 4 % --- 
6 % 

4. 
VMA at 
optimum 
asphalt 
content 

12.48 % 13.7 % 12 % min 

5. 
Flow at 

optimum 
asphalt 
content 

18 mm 17.2 mm 12 --- 
21mm 

6. 
Optimum 
asphalt 
content 

3.7 % 3.55 % 3 % min 

7 
VFA at 

optimum 
asphalt 
content 

64.1% 62.89 % ---- 

 
Conclusion and Recommendations 

Conclusion: 
The comparative study of the asphalt mix design  with 

conventional stone dust filler and  marble dust  fillers 
conclude that; 

 The Marshall properties of the mix indicates that the 
addition of marble dust to the asphalt concrete 
improved properties  than asphalt concrete mix with 
stone dust as filler 

 The optimum binder content was reduced because 
the marble dust act as a bitumen extender hence 
make the mix economical 

 Hence the use of marble dust as filler in asphalt 
concrete mix is encouraging  and it can be 
successfully utilized in bitumen, will give us a more 
economical and environment friendly pavement. 

Recommendations: 
 This research work may be further extended to 

perform field test on test tracks. 
 The asphalt concrete with modified filler may also 

be tested for rutting potential by using wheel tracker 
device. 

 Since the marble dust used in this research work 
was obtained from Mohmand Agency of KPK 
province, Pakistan, the asphalt concrete may also be 
tested while using marble dust of the regions like 
Buner, Swat, Margalla and Nowshera districts of 
Pakistan where marble industry is developed. A 
comparative study may also be continued for same. 

 Further studies are recommended to evaluate the 
behavior of the bituminous concrete mixes with 
marble dust filler tlike rutting and fatigue of 
pavement. 
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Abstract 
 

In view of the possibility that a drone accident may 
result in casualties and property damages since it flies over 
the sky, a drone requires high hardware reliability 
enabling accurate controls under any circumstances. The 
core of drone control is to keep the airframe’s balance in 
any changes of external environment while flying so as to 
prevent unstable flight or crashes from happening. In 
order to improve the reliability of drone flight, this thesis 
has designed a system: (i) it is installed with double 
inertial measurement units to keep the airframe’s balance; 
(ii) it handles the sensor values of the two inertial 
measurement units twice; and (iii) it judges the airframe’s 
stability by use of a vibration detection sensor. The 
purpose of the design is to avoid any accidents attributable 
to malfunction in the inertial measurement unit or errors 
in delivered values, as one of the causes of drone accidents.  

Keywords: Drone, Double Inertial Measurement Units, Vibration 
Detection, Control, Stability 

 
  

I. Introduction 
     

As the use of drones has increased in recent years, the 
relevant studies have been conducted in various areas including 
military services, industries, private services, etc. However, 
such increase in the use of drones has also led to increase in 
accidents every year. Pilot’s negligence, airframe’s defects and 
communication failure have been known as the main causes of 
such accidents.[1]. 

This thesis installs and uses double inertial measurement 
units, not a single, the core to prevent crashes and control flight 
by keeping the airframe’s balance, in order to prevent any 
drone accidents attributable to the airframe’s defects. 
Therefore, this thesis is to propose a system preventing drone 
crashes and accidents by flexibly responding to numerous 
hazardous situations while flying in relation to malfunction in 
inertial measurement units and failure in communication with 
the system by way of dually receiving the six values 
corresponding to the triaxis of acceleration and that of Gyro in 
the drone’s airframe and using such values according to its 
needs and additionally, installing a vibration detection sensor 
in the airframe. 

 

II. Structure of the Inertial Measurement Unit 
 

A drone is installed with double Inertial Measurement 
Units(IMU) and the triaxis values of acceleration (X_Accel, 
Y_Accel, and Z_Accel) and the triaxis values of Gyro (X_Gyro, 
Y_Gryo and Z_Gyro) are described as analog values. Such 
values are delivered to the system through an analog-digital 
converter.[2]. 

The triaxis of acceleration recognizes the airframe’s lateral 
inclination degree from its face as X_Accel(Roll), the 
anteroposterior inclination degree as Y_Accel(Pitch), and the 
horizontal rotation as Z_Accel(Yaw). 

The Gyro triaxis represents X_Gyro if revolving around 
X_Accel, Y_Gyro if revolving around Y_Accel and Z_Gyro if 
revolving around Z_Accel.[3]. 

 

 Fig 1. IMU Installed on a Drone  
According to the foregoing fundamental principles of the 

acceleration triaxis and the Gyro triaxis, two inertial 
measurement units are located inversely on a Z(YAW) basis 
and installed on a drone, as can be seen in the below figure. 

 

 
Fig 2. Structure of Double IMU 
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Basically, the system keeps the airframe’s balance according 
to the triaxis values of acceleration and Gyro from the forward 
inertial measurement unit and receives the opposite values of 
X'_Accel and Y'_Accel from the opposit inertial measurement 
unit. Since the inertial measurement units are structured 
inversely based on the Z axis, X_Accel and X'_Accel, Y_Accel 
and Y'_Accel present the opposite values to each other, 
respectively. 

 
Table 1 

Test Values of Double IMU 
 

10 times Avg A_Position B_Position C_Position 
X_Accel 16688 1880 12212 
X’_Accel -16068 -1616 -11900 

Sum1 620 264 312 
Y_Accel -644 16280 -234 
Y’_Accel 508 -16320 296 

Sum2 -136 -40 60 
 
 

Table 1 shows the average of values which were measured 
10 times in three random positions. 

The test results of the two inertial measurement units which 
are located inversely may have some errors, depending on the 
existence of perfectly horizontal installment. However, the sum 
of X axes values or that of Y axes values from the two inertial 
measurement units converges to zero. 

 
III. Design of Double Inertial Measurement Unit System 

 The drone system presented in this thesis utilizes the feature 
where the sum of the X axes values and that of the Y axes 
converge to zero since the two inertial measurement units are in 
inverse proportion to each other. Therefore, if the sum of the X 
axes values and that of the Y axes values from the two inertial 
measurement units fail to converge to zero or if the two values 
of Z axes increase or decrease in parallel, it is possible to judge 
that malfunction exists in the inertial measurement units while 
the drone flies or that errors are constantly found in the values 
delivered to the system. 
 

 Fig 3. System Structure 
 

Figure 3 shows the structure of the system where two inertial 
measurement units and a vibration detection sensor are 

installed unlike the other existing drone systems. 
 
 

 Fig 4. System Algorithm 
 
 

If any errors are detected in the airframe through the 
foregoing algorithm based on the warning of the vibration 
detection sensor and the pilot’s judgment while a drone flies, 
the system prevents any accidents of unmanned aerial vehicles 
from happening by way of alternative operation and emergency 
landing after judging whether there are any errors in the device 
on the basis of the values from the double inertial measurement 
units. 

When the forward inertial measurement unit is broken, an 
emergency landing can be made simply by putting in the 
opposite measurement such as using the negative if the values 
for X and Y are positive and vice versa.[4]. 

 
IV. Conclusion 

 
This thesis has designed a system using double inertial 

measurement units which are located inversely and a vibration 
detection sensor in order to inform the pilot of any danger of 
crash or accident caused by the malfunction of devices installed 
on a drone with the existing system using a single inertial 
measurement unit or errors in the values delivered to the 
system. 

The double inertial measurement units where X and Y axes 
are located inversely on a Z basis have confirmed the existence 
of malfunction in the devices by getting values close to zero 
without big errors. 

It is anticipated that the proposed thesis will contribute to the 
reliability and safety of drones by way of avoiding drone 
crashes or accidents attributable to the problem of the inertial 
measurement unit. 
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Abstract 
 

In this study, a vision-based drone takeoff and landing 
system is tested. A vision sensor and a marker are used 
with the embedded system for pose estimation. The pose 
estimation results were denoted on input images. Three 
distance (x, y, z) and three euler angle (roll, pitch, yaw) 
components. The performance of the system has been 
validated through the experiments with the marker above 
ground. Through the experiments, the feasibility of the 
vision-based takeoff and landing system was confirmed. 
The results indicates that the vision and marker-based 
system might be applied to the drone takeoff and landing 
control. 

 
Keywords; UAV, drone, vision system, pose estimation, takeoff 

and landing 

  
 

I. Introduction 
     

Recently, research on unmanned aircraft has been actively 
developed[1-6]. In particular, the study of the drone is 
currently gaining popularity. Most of the research has been 
about the dynamic control of the drone. However, the 
importance of the vision system of the drone has been 
increasing recently. 

The vision systems is a major part of the robotic research. 
Therefore, in the drone research area, vision-based methods 
are actively used in the detection of objects, avoiding 
obstructions, and navigation parts[7, 8]. 

In this study, a vision-based drone takeoff and landing 
system is tested. A vision sensor and a marker are employed on 
an embedded system for real-time drone pose estimation. 
Since the vision sensor and the drone body are connected 
rigidly, the pose estimation method gives the location of the 
drone relative to the marker. Using this principle, the takeoff 
and landing systems of the drone is implemented. 

The remainder of this paper is organized as follows. Section 
II introduces the vision-based pose estimation method and 
embedded system. In section III, the experiments are 
conducted in order to validate the performance of the proposed 
system. And the conclusions are addressed in section IV. 

 
 

 
II. Vision-Based Drone Takeoff and Landing System 

 
A. Vision and Marker-Based Pose Estimation 
 

This section deals with vision and marker-based pose 
estimation methods. A Vision and Marker-Based Pose 
Estimation System is represented in Fig. 1. The mapping of 
four points on the image plane of the image taken from the 
vision sensor and the marker information in three-dimensional 
space give the intrinsic parameters of the vision sensor. Using 
the intrinsic parameters, this system eatimation 6-DOF pose 
estimation relative to the marker[9, 10]. Therefore, a drone 

 
 

Fig. 1 Vision and Marker-Based Pose Estimation System. 

 
 

Fig. 2 Drone System. 
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system with the vision sensor autonomously conducts takeoff 
and landing on the marker. 
 
B. Drone System 
 

For the vision-based pose estimation of the drone system, a 
vision sensor is attached to the bottom of the body. The drone 
system used in this study employs an engine system for  
spinning propellers. Fig. 2 shows the drone system. The engine 
based drone system allows the transport of a heavier payload 
than other motor-based drone systems. 

 
C. Embedded Vision System 
 

For the pose estimation algorithm, an embedded board is 
employed. The vision sensor is connected to the embedded 
board. In this research, we use the Nvidia Jetson TK1 
developer kit which have an ARM Cortex-A15 CPU and a 
Kepler GPU with 192 CUDA cores. The marker employed in 
this system, consist of a square border and a circle. The square 
border is used to detect four corners of the marker. The entire 
image processing is accelerated on Kepler GPU. The 
processing time is averagely 10ms on this embedded vision 
system. 
 

III. Experiments 
 

Before attaching the embedded vision system to the drone 
system, ground experiments was conducted. The marker was 
attached on the ground. And the vision sensor connected to the 
embedded system travel above the marker. The pose 
estimation results were denoted on input images. Three 

distance (x, y, z) and three euler angle (roll, pitch, yaw) 
components were represented cm and degree units, 
respectively. Fig. 4 represents four experimental results. 
Through this experiments, the feasibility of the vision-based 
takeoff and landing system was confirmed. 
 

IV. Conclusion 
In this paper, a vision-based drone takeoff and landing 

system is tested. A vision sensor and a marker are used with the 
embedded system for pose estimation. Since the vision sensor 
and the drone body are connected rigidly, the pose estimation 
method gives the 6-DOF pose of the drone system. And the 
performance of the system has been validated through the 
experiments with the marker above ground. The results 
indicates that the vision and marker-based system might be 
applied to the drone takeoff and landing control. In the future, 
we will implement the autonomous takeoff and landing 
systems of the drone. 
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Fig. 3 Vision-Based Embedded Pose Estimation System. 
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Fig. 4 Experimental Results. 
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Abstract 

 

This paper proposes the prototype of a system for 

archiving and viewing cultural artifacts using WebGL 

technology. The 3D Museum Thailand Project is a digital 

museum for archiving 3D cultural objects  in Thailand. The 

project employs metadata technologies for modeling 

cultural artifacts and the digitization process in digital 

archive museums. In essence, researchers develop a data 

model based on notable metadata standards that can 

annotate all museum content management processes 

including 3D object digitization, model refinement, 
metadata description, search, and visualization. 

Integration of digital objects among different museums in a 

network is also supported. Thus, users (both cultural 

content experts and public entities) can seamlessly create a 

virtual, customized high quality 3D cultural object 

collection to meet their interests. 

 
Keywords-component; digital museums, cultural artifacts, webGL 

 

I. Introduction 

     

For the situation of cultural heritage areas in Thailand, there are 

now many cultural sources including national and local 

museums as well as art galleries spreading around the country. 

In order to promote, enable, and share cultural heritage 

collections by using ICT technology, a system for archiving 

cultural information and integrating 3D digital object 

collections among various museums in a network is highly 

demanded and this research aims to fill this need. 3D Museum 

Thailand Project is a digital museum for archiving 3D cultural 

artifacts in Thailand. The project currently hosts three pilot 

sites in Chiang Mai National Museum, Hariphunchai Nation 

Museum, and Chiang Saen National Museum, Thailand.  

Fig. 1 illustrates an overview of the proposed archived system 

to support the 3D model digitization, storage, and metadata 

description of each cultural artifact. The database maintained 

by each digital museum thus comprises 3D digital objects and 

metadata descriptions conforming to the developed data model 

to be able to exchange metadata across various museums. 

Therefore, a user is able to visualize, search, and integrate high 

quality 3D digital contents from several museums to match 

user’s interest using web browsers or mobile applications. For 

instance, consider a user who is interested in Buddha images in 

Thailand with Lanna Arts Style; (s)he can simply use a web 

browser to visualize such a digital collection that automatically 

and seamlessly integrate cultural objects together with the 

associated metadata descriptions from many museums in the 

network without manually visiting each digital museum one by 

one. The project employs metadata technologies for modeling 

cultural artifacts and the digitization process in digital 

museums. In essence, researchers reuse an metadata model 

based on notable museum metadata standards that can annotate 

all of the museum content management processes including 3D 

object digitization, model refinement, metadata description, 
search, and visualization. Thus, users (both cultural content 

experts and public entities) can seamlessly create virtual 

museums, and customized high quality 3D cultural object 

collections to meet their interests. 

 

II. Reviews related works 

 

This section reviews notable projects in the cultural heritage 

domain that relate to this project. Augmented Representation of 

Cultural Objects (ARCO) project has developed technology to 

create, manipulate, manage, and present digitized cultural 

objects in virtual exhibitions to be accessible for people to 

access information both inside and outside museums. The 

ARCO system consists of three main architectural components: 

content production, content management, and visualization [1]. 

MuseumFinland project has developed a semantic Web portal, 

which contains an inter-museum exhibition of over 4,000 

cultural artifacts, such as textiles, pieces of furniture, and tools. 

In addition, metadata concerning around 260 historical sites in 

Finland were incorporated into the system [2]. Science and 

Technology in Archaeology Research Centre (STARC) project 

has developed the metadata schema for the documentation of 

archaeological assets. The goal of the project is to enable data 

interoperability and access to the digital resources stored in the 

local repository. Its structure allows retrieving models, 

activities, decision, and answers the research question on how 

data can be used for data interpretation. The datasets stored in 

STARC repository refer to 2D and 3D archaeological data as 

museum objects [3]. 3DSA project has been created under the 

Fig. 1 The proposed digital archive museum system for 

preserving, searching, and visualizing 3D cultural collections. 
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cultural heritage institutions with an aim to develop simple, 

semantic annotation services for 3D digital objects that can 

facilitate the discovery, capture, inference, and exchange of 

valuable cultural heritage knowledge. The focus is annotations 

of 3D models for efficient indexing, search, and retrieval of 3D 

artifacts from large-scale museum digital libraries [4].  

 

III. Proposed System Architecture  

Fig. 2 illustrates the architecture of the Museum Thailand 

system which extends from the ARCO system architecture [5]. 

It is divided into three conceptual areas according to the 

interaction of the user with the data. The creator side, which is 

responsible for creation of the multimedia content. The server 

side that is responsible for both storing the multimedia 

representations and associated metadata as well as preparing 

dynamic presentations to be displayed on the user side. 

Fig. 3 presents this research proposed data model for archive 

the digital cultural artifacts, digitization process, 2D, and 3D 

models in digital museums, which comprises various related 

classes. It also enumerates  metadata elements (aka. properties) 

used for annotating each object in the data. Such metadata 

elements are customized and extended from the important 

standards (DCMI: Dublin Core Metadata Initiative [6], 

SPECTRUM: The UK Museum Collections Management 

Standard [7], VRA: Visual Resources Association Core [8], 

SEPIADES: SEPIA Data Element Set [9]) based on the 

requirements captured from cultural heritage experts, curators, 

museums, and general users under the 3D Museum Thailand 

Project. A Physical Object represents and describes a 

real-world cultural artifact created by a Person (aka. creator or 

artist). A Digital Object is a digital surrogate of (aka. a 

digitization of) a particular Physical Object, and is digitized by 

a Person (aka. a modeler). Each Digital Object has an 

associated Media File for visualization on a client machine 

which can be further classified into 3D Media File, 2D Media 
File or 360 Degree Media File, each with different MIME types. 

A 360 Degree Media File is a series of 36 2D Media Files with 

10 degree of separation rotating in a horizontal or vertical plane. 

This technique can provide faster data transfer time when 

compared to a general 3D Media File. In addition, a Digital 

Object can be further refined for quality improvement, format 
changes, etc. For example, a museum curator may refine a 
certain Digital Object by adding a 3D Model or Description. 

 

IV. Implementation and Evaluation 

A. Implementation 

 

Under the 3D Museum Thailand Project, a prototype system 

has been implemented on top of the PHP framwork, MySQL 

DBMS, HTML5, XML, and WebGL Middle API (Three.js). 

Refer to the system architecture in Fig. 2  which divides the 

system into three conceptual areas according to the interaction 

of the user with the data. (1) The Creator Side, responsible for 

the creation of the multimedia content: the process of digitizing 

3D objects is done by using 3D scanners, and the refinement of 
the object is performed with 3D software (Blender), which is 

then exported to the object format file and compiled to JS 
format. After completing the 3D digitization, the object file is 
uploaded to the system along with the database and the 

associated metadata. (2) The Server Side, responsible for 

storing and organizing 3D objects and their metadata: 

maintains XML metadata records, authoring with PHP and 

MySQL. The WebGL middle API (Three.js) is provided for 

transforming the 3D object to the user side section, which is 

given in the next step. Additionally, this part includes Content 

Management System to manage content for frontend and 

backend such as user account, file categories, etc. (3) The User 
Side: responsible for preparing dynamic presentations to be 

displayed on the web browser. Important features include the 

search and WebGL renderer functions. WebGL API is used to 

implement in setting, displaying, and viewing 3D objects as a 

part of developing content management system. WebGL 

mid-level API is a JavaScript library that will make it easier to 

write 3D applications using WebGL. It provides a set of math, 

scene, and 3D object classes which make WebGL more 

accessible for developers who want to develop 3D content in 

browsers, but do not want to deal in depth with the 3D math to 

make it works [10]. As WebGL mid-level is opened and free of 

use today, a JavaScript 3D Library name Three.js is selected as 

a WebGL Library to develop the prototype for this project. 

Three.js has many materials to support 3D models for 

interaction, visualization, and presenting 3D cultural artifacts. 

The support materials of Three.js includes Camera, Core, 

Lights, Loaders, Materials, Math, Objects, Renderers, Scenes, 

Textures, Animation, Geometries, Fogs, Skinning, Shadow 

maps, Alpha tests, and Even morphing [11].  In this testing and 

developing, JSON file format is the appropriate format to use 

with 3D cultural artifacts. It is open-standard to exchange data, 

simple to use, able to map textures with 3D models, and 

compatible with the WebGL technology. The structure to load 

the JSON file and the textual file by using Three.js is following: 

 

 

 
Fig. 2 Major components of the 3D Museum Thailand system. 

 
Fig. 3 The proposed data model for digital museums. 
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WebGL Archiving 3D Object 

// Load Model 

  var loader = new THREE.JSONLoader( ); 
      loader.load( “3DModel.js”, function ( object ));  
……… 

Loading Texture 

// Load Texture 

var texture = 
THREE.ImageUtils.loadTexture(‘textures/texturefile.jpg’); 
Viewing 3D Object 

// Renderer   

     renderer = new THREE.WebGLRenderer();   
     renderer.setSize(window.innerWidth,     

     window.innerHeight);        
..…….. 

  

Because of WebGL middle API is developed for developers 

who have programming skills, it is hard and not suitable for 

users, curators, media creators, 3D modelers or artists who 

have no programming skills to understand how to use this 3D 

library to present their 3D cultural artifacts on the web. As 

researchers found this problem, one part of this research is to 

develop the system and 3D Setting Editor to support no 

programming skill users and make them able to upload 3D, set 

3D scale, position, lights, and present 3D cultural artifacts on 

the web as they want without any coding and no programing 

skill required to use the system. The prototype of upload and set 

3D cultural artifacts by using 3D Setting Editor is presented in 

Fig. 4. It illustrates how user access to the system and uses 3D 

Setting Editor to set 3D rotation, scale, position, light, and 

wireframe for 3D model to make each 3D cultural artifact 

unique and proper display in the browser. The website allow 

users to access both 2D and 3D virtual collections containing 

digital representations of cultural artifacts. Fig. 5 illustrates the 

interface design and visualizes cultural artifacts with 3D 

models and annotated metadata. 

 

B. Evaluation 

 

This research has conducted a preliminary evaluation and 

assessment of the 3D Museum Thailand prototype system with 

three small groups of users: (1) Curators, (2) Media Creators 

(Photographers, 3D Modelers), and (3) End Users (Cultural 

Scholars and Students). In overall, the users have provided very 

positive feedback and shown great enjoyment with the potential 

applications of the system. Two rounds of evaluations have 

been made during the prototype development so that the 

obtained feedbacks can be used to improve the system 

development properly. Each evaluation consists of conducted 

tutorials, hands-on exercises and an online questionnaire giving 

the museum users opportunity to comment on all aspects of the 

system such as functionality, user interfaces and potential 

applications. In order to evaluate the effectiveness of the 

proposed approach, researchers evaluated the three key 

criteria: (1) improvements to the search and discovery services, 

(2) usability of the system from an end-user point of view, (3) 

system design, efficiency, and deployment from an 

administrative point of view. In terms of searching, most users 

strongly agreed that the developed data model and metadata 

elements are suitable for 3D digital museums and can 

semantically annotate data collections properly; keyword 

searching and information exchange with other museums are 

well supported. Regarding the usability of the system, it was 

found that the designed interface is user-friendly and the 

presented 3D cultural artifacts are of good quality which can 

draw the user attention to a greater extent. Consider the system 

design and effciency; the system is well designed and can 

effciently publish cultural object collections using the current 

state-of-the-art technology.  

 

V. Conclusion 

 

This paper presents the 3D Museum Thailand project which 

currently hosts a few pilot sites in Chiang Mai to support 

museum to archive, preserve, and promote cultural artifacts and 

works of art collected in museums and galleries. The project 

founded developed ontology model for data annotation to share 

cultural objects within a digital archive museum network. The 

constructed metadata allows rich descriptive metadata for 

physical cultural objects with their creators/artists, 3D 

digitization process, storage, and management of digital 

objects for enabling interoperability and exchange metadata 

and 3D cultural objects among various museums. A user can 

seamlessly create a virtual, customized high quality 3D cultural 

object collection by specifying a metadata and keyword search 

over the provided user interface, which will then automatically 

integrate relevant cultural objects from different museums in a 

network. The future research direction includes an extension of 

the current work mapping to standard ontology as 

CIDOC-CRM [12] to exchange cultural information in global 

environment. Inaddition, the implementation of a framework 

for dynamic virtual exhibitions and virtual museums based on 

the proposed ontology and platform is envisaged. 
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Fig. 4 The process of how user accesses to the system and uses 

3D Setting Editor. 

  
(a)                                      (b) 

Fig. 5 (a) Sample web interface of the 3D Mmuseum Thailand 

website (http://3dMuseumThailand.com). (b) A cultural artifact 

with its 3D model and annotated metadata. 
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Abstract — Due to the energy crisis in Pakistan, the demand          
for alternative energy sources has increased. The Battery is a          
component of primary importance in these applications. This        
paper presents the design of PWM based Solar charge controller          
that prevents battery from damage. It control flow of charges to           
battery and load such that prevents battery from over charging,          
under charging and overvoltage meanwhile providing power to        
the load when required. It also prevents the system from          
abnormal conditions i.e. over current. It uses PWM to control the           
flow of power. It also displays state of battery on LCD and two             
LEDs are used to indicate the position of the system.          
Furthermore, a data acquisition system is also built to view data           
on a computer.  

Keywords—Charge Controller; Cortex M3; Microcontroller;     
Battery;  

Introduction  

Due to energy crisis in Pakistan, use of alternate energy          
sources like solar has increased to an extent. Battery in one of            
the main component used in these systems to store energy for           
later use. Every battery has certain capacity to store the          
electricity. Also over charging, over voltage , over current and          
other conditions can reduce life time of the battery and even           
cause damage. As battery is one of the most expensive          
component of the system so its protection is important. So in           
this paper we present a charge controller that regulates the          
voltage of battery and source and prevents it from unwanted          
conditions. A charge controller is a device that regulates         

condition of battery and prevents it from damage.        

 

Figure 1: A typical stand alone solar system with charge          
controller[1] 

 
It prevents overcharging and may protect      

against overvoltage , which can reduce battery performance or       
lifespan, and may pose a safety risk. It may also prevent           
completely draining ("deep discharging") a battery, or perform        
controlled discharges, depending on the battery technology, to        
protect battery life[2]. 

The battery storage in a PV system should be properly          
controlled to avoid catastrophic operating conditions like       
overcharging or frequent deep discharging. Storage batteries       
account for most PV system failures and contribute        
significantly to both the initial and the eventual replacement         
costs. Charge controllers regulate the charge transfer and        
prevent the battery from being excessively charged and        
discharged.[3] 

Output of the solar panel is firstly checked for overvoltage          
and overcurrent condition for protection purpose. The voltage        
is then given to microcontroller. The controller keeps the         
battery fully charged without over-charging it. When the load         
is drawing power, the controller allows the charge to flow          
from the generation source into the battery, the load, or both           
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using PWM and switch. When the controller senses that the          
battery is fully (or nearly fully) charged, it reduces or stops the            
flow of electricity from the generation source to the battery. It           
allows the load to connect with battery only when source is           
not generating enough energy. It automatically disconnects the        
system once battery is in deep discharge position. A LCD and           
two Leds are used to display the condition of the system as            
shown in Figure 2. 

 

Figure 2: Block Diagram of the Intelligent solar charge controller 
 

Protection is provided with zener diode and fuse. A diode          
was used to prevent reverse current. Load is on off using           
switch and battery is charged with PWM. 

I. SYSTEM DESIGN 

A. Protection 
First of all input of solar is passed through a protection           

block which consists of a zener, a diode and a capacitor.           
Rating of fuse is 3A so it will protect for over current. All the              
components used in further circuit is of rating above 3A. A           
zener is used in reverse to protect the circuit from overvoltage           
and its rating is 15V. So any voltage above 15V will cause the             
system to shutdown. Diode is used to block reverse current          
and capacitor us used to protect the system from ripples that           
can cause damage to battery and microcontroller as well. 

 

Figure 3: Protection Circuit for Charge controller 

B. Voltage divider for Sampling of Voltage 
Voltages are sampled by controller in two places of circuit for 
making decision. First it sampled input from solar panel, 
second it was sampled from battery. TM$C123 can bare <5V 
and it's a good practice to fed voltages less than 3.3V so we 
designed a voltage divider with 10k and 4.7k ohm resistance 

which is placed near battery and solar panel in parallel 
fashion.  
 
 
 
 
 
 
 
 
 
 
Figure 4: Voltage divider for sampling 
 
In this voltages for controller will be 

.   

                                 (1) 

As our R1=4.7K,  R2=10K so our voltage dividing ratio is 
0.3197. So maximum voltage that can appear in MCU analog 
pin is  

Vout= 8.2*0 .3197 
        =2.62154V 

And in cause of some fault in our protection system, our MCU 
will be safe for voltage upto 15.6396 V. 
Power used by this circuit is very small due to high resistance.  

 
 P  =  V 2 /R                       (2) 

 P  =  8.22/14.7k  =  0.00457W which is negligible. 
C.   Switching  
There are two spots in the circuit where switching is used, one 
is battery and second is load. Battery and load are in series so 
battery is charged by PWM so that power can be provided to 
load by battery when solar power is not available. MOSFET 
are used for switching. N channel MOSFET is used for 
switching of load namely IRF540  and P-Channel MOSFET is 
used for  battery namely IRF5430.  
Load is simply switched on or off while battery needs PWM 
based charging. Duty cycle of is controlled by Microcontroller 
based on charging state of battery.  

 
Figure 5: Switching Circuit for battery 
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MOSFET driver is used here with Mosfet reason to used this 
is MOSFETs have a large stray capacitance between the gate 
and the other terminals, which must be charged or discharged 
each time the MOSFET is switched on or off. As a transistor 
requires a particular gate voltage in order to switch on, the 
gate capacitor must be charged to at least the required gate 
voltage for the transistor to be switched on. Similarly, to 
switch the transistor off, this charge must be dissipated, i.e. the 
gate capacitor must be discharged. 

II. CIRCUIT DESIGN  

The complete circuit is first simulated on proteus. As         
proteus don't have TM4C123 so instead another controller is         
used for the simulation purposes. Solar panel was also         
simulated as battery for simulation purpose only. Simulation  

Input of solar panel is first passed through some protection          
block which checks for overvoltage, overcurrent and reverse        
current flow as discussed earlier. Then this is sampled with a           
voltage divider connected in parallel. This is for voltage of          
solar panel. This voltage value is used in software to make           
some decisions that will be discussed in software design. Then          
there is switching driver for battery charging. This uses a          
mosfet and transistor. PWM is generated on the terminals of          
the transistor which then charges battery according to duty         
cycle of the PWM. Battery voltage is also sampled to see the            
present condition of the battery. Then load is connected in          
series with battery. Another driver is used to switch on or off            
the load. Theses decisions are made on based of software.          
Two Leds are used to indicate system condition. When Red is           
on means battery is fully discharged (<10%). Green led         
blinking means charging of battery and green led on means          
battery is fully charged. LCD shows percentage charging of         
the battery and voltages of panel and battery. Serial         
communication is also used to communicate with computer if         
needed. 

Figure 6: Complete Circuit of charge controller. 

III. SOFTWARE DESIGN 

This is heart of the project where all the logic is applied.            
Voltage is sampled from solar panel and battery and based on           
these two inputs, all the logic is applied. Main work of           

software is to decide charging of battery, on and off situation           
of load. Display, leds and serial communication is also done          
by this software. 

C. Battery and Solar Panle Voltages  
Battery and solar voltages are two inputs of the system that           

decides situation of the system. For this system following         
logic was used  

a) if Solar Voltage > Battery Voltage and also battery         
Voltage is less than 6.96 then it means battery is not           
charged so battery need to be charged at 95% PWM 

b) if Solar Voltage > Battery Voltage and also battery         
Voltage is between 6.96 and 7.2 then it means battery          
is > 80% charged so battery need to be charged at 10            
% PWM 

c) if Battery Voltage is >= 7.2 or Solar Voltage is less 
than Battery voltage it means battery can't be charged 
as >7.2 Voltage means battery is fully charged and 
Solar voltage is less than battery voltage means it 
cannot be charged by panel. 

d) if Battery voltage is less than 6 it means battery is 
dead. Red light will be on and Display and serial 
communication will show alarming situation. 

e) If Solar Voltage is less than 3 and battery Voltage is 
6.2 which means battery is charged and solar light is 
not enough to produce power, so load will switched 
to battery. 

f) Battery voltage between 6 and 6.2 shows that battery 
is fully discharged. 

D. ADC Sampling 
TM4C123 have two ADC modules with 12 bit resolution. In 
this application we used software triggered conversion with 
busy wait synchronization. As speed of conversion doesn't 
matter much in this application so we used lowest sampling 
rate of 125k samples/second. Output of ADC is in bits which 
is then converted to voltage level using following formula. 
V Measure = (ADC reading/ Resolution of ADC)*V System     (3) 

E. PWM generation  
There are three modes related to PWM.  

If battery is fully charged than duty cycle will be 0%. If            
battery is 80% charged than PWM duty cycle will be 10%           
and if battery is less than 80% charged than PWM duty cycle            
is 80%.  

TM4C123 has 2 specific pwm modules with 16 bit         
counters. 
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     Figure 8: 10% and 90% PWM duty cycle 
 .When timer is initially start with count value of zero,           

immediately loaded with reload value which is proportional to         
frequency of PWM. Reloading also sets output flip flop to be           
low as in figure 8. Now counter starts decrementing with each           
cycle and current value is continuously compared against duty         
cycle value. Initially counter value is higher than duty cycle          
comparator. When current value equals to duty cycle        
comparator value, flip flop value goes high and it resets.          
Count continue decrementing until it reaches 0 and underflow         
occurs which causes reload so PWM cycle ends and new cycle           
start again. [4] 

 

Figure 8: PWM generation in TM4C123 
 

Two parameters are used here for PWM generation. We         
are using 100 Hz PWM with duty cycle of 90% and 10%.            
Reload value determines frequency of PWM with following        
relationship 

V Reload = f clock/f PWM                               (4) 

V reload will be 160,000, as counter is 16 bit which can            
have maximum value of 65,356 so pre-sclaer needed to be          
used here. A pre-scaler of 16 is used so new reload value of             
10,000 is used. 

For duty cycle, value is subtracted from reload value. So          
for 90% duty cycle, duty cycle comparator will have value of           
1, 000 and for 10% it will be 9,000. 

PWM charge controller will increase charging efficiency,       
allow for rapid recharging, and maintain healthy battery life.         
In all, a PWM charge controller comes with the following          
advantages Battery Aging Adjustments,  Battery Gassing and       
Heating Reductions, Charge Acceptance Increase,High     
Battery Capacity Maintenance: Lost Battery Recovery,      
Self-Regulation with Drops in Voltage or Temperature.[5] 

 D. Algorithm 

 

IV. HARDWARE 

PCB of the circuit is made using Proteus. Circuit is designed 
in two different modules, one is main controlling circuit and 
second is LCD for display. 
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Figure10: PCB of the main circuit. 

 

V. DATA  ACQUISITION  

Data is send using serial communication with a baud rate of 
9600. A application using Labview is made to get and display 
this data. 

 
Figure 11:Front Panel of Data Acquisition System 
 

Current status of the system is send using 3 values battery 
voltage , Solar Voltage and % charging of battery and end 
using  e\n like 07,08,9,e\n. This is then separated using string 
function of Labview and converted into float value which is 
then displayed. In this application we use usb cable for data 
communication. For practical purposes, BLE or another 
appropriate device. 

VI. CONCLUSION 

A small voltage, lost cost charge controller construction is 
described using ARM Cortex microcontroller. PWM is used as 
it is cheap to build and much better than on-off charge 
controller. A data acquisition system is also built to view the 
data on computer.  This type of small charge controller can be 
used in small applications to increases battery life and efficient 
use of energy. 
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Abstract 
 

The heuristic algorithms to control video bitrates in 
contemporary HTTP Adaptive Streaming (HAS) 
implementations could cause frequent rebuffering events 
in lossy and/or distant network conditions. In this paper, 
we propose Machine Learning-based HAS (MLHAS) for 
seamless video services in the fluctuation of dynamic 
network conditions. MLHAS employs a linear regression 
model with a supervised learning technique to determine 
video bandwidth, where the eleven key metrics extracted 
from the existing HAS metrics are used as input features. 
Our MLHAS algorithm implements a video bandwidth 
decision module as a form of an extended HAS client. The 
module determines an appropriate video bandwidth for the 
next video segment request, maintaining seamless video 
streaming in normal network error conditions and 
reducing the rebuffering frequency in lossy network 
conditions. The experimental analysis shows the 
rebuffering frequency of the MLHAS algorithm is much 
lower than that of the existing HAS algorithm in lossy 
and/or distant network conditions. 

 
Keywords-machine learning; HTTP adaptive streaming; 

seamless video streaming; QoE; rebuffering event; 

  
I. Introduction 

     
HTTP Adaptive Streaming (HAS) as adaptive bitrate 

streaming has recently been introduced to meet the prominent 
delivery of multimedia content of more than half of the internet 
traffic [1]. The technique enables HAS implementation to 
change the video bitrate of partitioned video segments, which 
are located in web servers, according to dynamic network 
conditions [2]. Dynamic Adaptive Streaming over HTTP 
(DASH) was an international standard of HAS in 2012, and the 
dash.js implementation is a representative implementation of 
DASH, developed by DASH Industry Forum via JavaScript 
and compliant browsers [3].  

To provide the best video streaming service quality, the 
adaptation logic of the dash.js implementation handles the two 
metrics of throughput and buffer state when a video segment 
arrives, as shown in Fig. 1. The throughput-based rules are the 
primary logic and choose the available video bandwidth based 
on the throughput measurement and Media Presentation 
Description (MPD) file, which describes segment information. 

The default logic of the throughput-based rules utilizes the 
average throughput of the last three segments, and the second 
logic utilizes the real time throughput of the last segment when 
the estimated download time of the segment gets significantly 
higher than the segment duration. Moreover, the 
implementation adjusts the video bandwidth to minimum 
bandwidth if the buffer empty event is found, primarily owing 
to frequent rebuffering events. The maximum bandwidth is 
requested if the buffer is able to accept the high bandwidth by 
the default threshold of the rich buffer length [4]. 

However, the heuristic algorithms to control video bitrates in 
contemporary HAS implementations could cause frequent 
rebuffering events in dynamic lossy and/or distant network 
conditions. Further, other than the throughput and buffer state, 
the HAS metrics have several parameters such as download 
time from HTTP request start to HTTP response start, and 
latency time from HTTP response start to HTTP response end. 
Moreover, in the video streaming service, the perceived quality 
for end users and video content information are measured in 
major metrics such as rebuffering frequency, rebuffering 
duration, video segment size, and current bandwidth of video 
segment [5]. Therefore, to provide improved quality of the 
video streaming service in any network conditions, the HAS 
implementation should certainly define the relation between the 
video bandwidth and several metrics, such as, Quality of 
Service (QoS), Quality of Experience (QoE), and video content 
information, thereby operating well in the variation of the 
network conditions. 

In this paper, we propose Machine Learning-based HAS 
(MLHAS) for seamless video services through complex HAS 
metrics. MLHAS employs a linear regression model with a 
supervised learning technique to determine video bandwidth, 
where the eleven key metrics extracted from the existing HAS 
metrics are used as input features for training in MLHAS server. 

 

 
Fig. 1 Adaptation Logic of dash.js Implementation supporting DASH. 

ICCT 2017  International Conference on Cultural Technology

- 178 -



Our algorithm is implemented in an extended HAS client as a 
video bandwidth decision module to request an appropriate 
video bandwidth for the next video segment. With the machine 
learning concept, the MLHAS could provide seamless video 
streaming in lossy and/or distant networks better than the 
contemporary HAS implementations.  

The remainder of this paper is organized as follows: Section 
2 introduces related work of machine learning-based adaptive 
streaming. In Section 3, we describe the MLHAS approach and 
system to determine the relation between HAS metrics and 
video bandwidth. Section 4 discusses the results of the system 
performance and we conclude in Section 5. 
 

II. Related Work 
 

Many heuristic algorithms of adaptive bitrate streaming have 
recently been proposed to improve the quality of HTTP-based 
video streaming. These current algorithms fit specific network 
configurations. Therefore, in order to enhance perceived 
quality for the end user despite the fluctuation of dynamic 
network conditions, research interest in machine 
learning-based adaptive streaming has increased [6-9]. 

Frequency adjusted Q-learning (FAQ-learning) utilizes 
reinforcement learning as a machine learning technique. 
FAQ-learning has the advantage of good operation with a 
reward calculation that quantifies feedback of the quality 
adaptation, regardless of limited knowledge about the network 
environments. However, the algorithm performance should be 
compared with DASH, as well as Microsoft IIS Smooth 
Streaming (MSS), and be evaluated in various network 
conditions with lossy and/or distant links [8]. Moreover, the 
conventional HAS algorithms handle several HAS metrics, 
such as available bandwidth, buffer filling state, and estimated 
download time. To address the use of the narrow range of input 
features, MLHAS evaluates many different metrics related to 
the network conditions such as bandwidth, RTT, and buffer 
size [9]. MLHAS exploits the wide range of useful 
network-related features to train a bitrate classification model. 

These QoS metrics have been used to study the performance 
of online services and networked elements. Nevertheless, the 
metrics do not capture the actual perceived quality of HAS 
service for the end user [5][10][11]. Therefore, the quality 
enhancement of the HAS service is derived from QoS metrics 
such as hardware conditions and network conditions, as well as 
QoE and video content metrics, such as rebuffering frequency, 
rebuffering duration, current video quality, and file size.  
 

III. MLHAS Approach and System 
 

A.  MLHAS Approach 
 

The MLHAS goal is basically to guarantee seamless video 
streaming in the fluctuation of dynamic network conditions. 
Another goal is to get high throughput and low download time 
such that a rebuffering event is not generated for the end user. 
The rebuffering event is determined when the current buffer 
length is less than half a second in the dash.js implementation. 
To satisfy these goals, MLHAS uses variable HAS metrics for 
input features as shown in Table I such as QoS, QoE and 
content metrics, which are extracted from the metrics of the 

dash.js implementation (version 2.2.0) [11].  
First, the QoS metrics include network and hardware 

conditions; real throughput of video segments, average 
throughput of last three video segments, latency time from 
HTTP request start time to end time, download time from 
HTTP response start time to end time, boolean value of 
network variation managed by a dash.js rule with real 
throughput when the network state deteriorates, buffer length, 
and the number of dropped frames detected in the HTML video 
object. Second, the QoE metrics are cumulated rebuffering 
frequency and duration. Finally, the video content metrics are 
the file size and current video bandwidth for each video 
segment. 

Based on these metrics, in Fig. 2, we classify the ith stored 
metrics with i+1th bandwidth of the video segment in order to 
train using a linear regression model in the MLHAS server [12]. 
After training, when the user requests video streaming service, 
the MLHAS acquires the weight and bias values of the linear 
regression model, and the trained system is sent to the client to 
estimate the video bandwidth for the next video segment 
through the local websocket with the dash.js implementation. 

TABLE I MLHAS METRICS FOR INPUT FEATURES 
    
Metrics Components Content 

QoS 

real throughput 
[Kbps] Real throughput of a video segment 

average throughput  
[Kbps] 

Average throughput of the last 3 
video segments 

latency time  
[ms] 

Delay time from HTTP request start 
time to end time 

download time [ms] Delay time from HTTP response 
start time to end time 

network variation 
[true/false] 

dash.js rule using real throughput 
when network state deteriorates 

buffer length  
[s] 

Playout duration for which media 
data of all active media components 
is available to start 

QoE 

dropped frames 
[integer number] 

The number of video frames 
dropped by interruption in HTML 
video object 

rebuffering frequency  
[integer number] 

Frequency of rebuffering event 
caused by less than half a second of 
buffer length 

rebuffering duration  
[ms] 

Duration time when rebuffering 
event occurs 

Video 
Content 

file size  
[Kbytes] File size of a video segment 

current video 
bandwidth  

[Kbps] 

Bandwidth of the video segment 
that is currently being rendered by 
the player 

 
Fig. 2 Logical System Flow Chart for Training/Testing of MLHAS. 
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B.  MLHAS System 
 

MLHAS system architecture is implemented with 
TensorFlow, an open source software library, and consists of 
four components as shown in Fig. 3 [13]. The HAS Server 
contains partitioned video segments of multiple video bitrates 
and provides HTTP-based video streaming to the HAS client. 
The MLHAS Server trains the linear regression model with a 
class label, which is the video bandwidth of the next video 
segment, and log data, which is included with MLHAS metrics 
for input features. The Extended HAS Client requests HAS 
video streaming and measures the HAS metrics for 
communication Trained MLHAS. A video bandwidth decision 
module of Trained MLHAS is implemented in the client and is 
transmitted with weight and bias values, and the linear 
regression model from the MLHAS Server. The module 
analyzes the new log data related to the quality of the video 
streaming service, which is transmitted from Extended HAS 
Client, and then determines a new video bandwidth for the next 
video segment through the model.  

Additionally, the HAS dataset is used a general dataset with 
about 10 minutes and Big Buck Bunny animation [14]. The 
animation has 20 representation levels with several bitrates 
from 50 Kbps to 8 Mbps and resolutions up to 1920 and 1080 
respectively, and includes 300 video segments with 2 seconds 
duration of each video segment. Moreover, network 
environments between the server and client have a 40 Mbps 
bandwidth link with loss rates from 0.01% to 1%, and delay 
time from 0 milliseconds to 80 milliseconds using tc command 
of Linux system. 

 
IV. Results 

 
For good prediction of incoming video bandwidth, our 

proposed algorithm with supervised learning identifies 
mapping from input features to an output class; the former is 
QoS, QoE, and video content metrics, and the latter is the video 

bandwidth for the next video segment in the MLHAS system 
architecture. The linear regression model of MLHAS updates 
weight and bias values by a gradient descent algorithm, which 
is a first-order iterative optimization algorithm utilized to find a 
local minimum. We train MLHAS to determine the video 
bandwidth for the next video segment with the collected log 
data of 150 video playbacks over all network environments, 
and a 0.001 learning rate. The process is iterated during 1000 
training epochs because the mean squared error, which is a cost 
function in our system, is minimized with 0.056 as shown in Fig. 
4. The test dataset with one video playback likewise achieves 
the same declining cost error trend. 

In Fig. 5, the pre-trained MLHAS provides the high video 
quality of the HAS service for the end user because the average 
throughput of MLHAS is increased, up to a double value in the 
high delay time of 100 milliseconds, in weak lossy network 
environments with 0.01% and 0.1% loss rate. Additionally, in 
Fig. 6, the increased range of the average download time, in our 
system, is lower than DASH, and the download time of 
MLHAS is maintained at approximately 200 milliseconds 
when the delay time of the network environment increases. 
Thus, MLHAS is superior to DASH in the utilization of the 
available link bandwidth, regardless of the similarity between 
the average video bandwidths as shown in Fig. 7. Additionally, 
since the rebuffering event does not occur in both systems, our 
system maintains seamless video streaming. 

 
Fig. 5 Comparison of Average Throughput in Weak Lossy Network. 
 

 
Fig. 6 Comparison of Average Download Time in Weak Lossy 
Network. 
 

 
Fig. 7 Comparison of Average Video Bandwidth in Weak Lossy 
Network. 

 

  
Fig. 4 Cost Error of MLHAS Training and Testing. 

 
Fig. 3 MLHAS System Architecture. 
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In Fig. 8, in strong lossy network environments with 1% loss 
rate, MLHAS shows a better reduction of the average 
rebuffering frequency over DASH, particularly in the 
especially distant links of 40 milliseconds to 80 milliseconds. 
Thus, MLHAS improves the perceived quality for the end user 
in the lossy network by decreasing the average video bandwidth 
and throughput. In a low delay time with 0 milliseconds and 20 
milliseconds, the throughput of MLHAS is similar to that of 
DASH because frequent rebuffering does not occur. Therefore, 
MLHAS can predict video bandwidth for seamless video 
services and achieve good performance for the end user 
because the perceived quality should be guaranteed without 
reference to lossy and/or distant links. 
 

V. Conclusion 
 

In this paper, we applicate machine learning to conventional 
HAS (MLHAS) to provide seamless video streaming in lossy 
and/or distant networks. Our algorithm employs a linear 
regression model to determine an appropriate video bandwidth 
with several HAS metrics such as QoS, QoE, and video content 
metrics, whereas the heuristic algorithms of existing HAS 
implementations have utilized only throughput and buffer state. 
We acquire weight and bias values of the linear regression 
model between HAS metrics, which are input features, and 
video bandwidth, which is the class label, to determine the 
video bandwidth of the next video segment.  

Based on this training process, the trained MLHAS requests 
a new video bandwidth from the HAS implementation through 
the local websocket of the HTML elements. Through these 
mechanisms, MLHAS maintains seamless video streaming 
under weak lossy and/or distant networks when the rebuffering 
event is not generated in both the existing system and our 
system. Moreover, experimental analysis shows the throughput 
of our algorithm to be much higher than that of the existing 
HAS algorithm. Additionally, the download time of our 
algorithm is much lower than that of the existing HAS 
algorithm. Further, MLHAS guarantees seamless video 
streaming, in strong lossy and/or distant network conditions, by 
achieving a lower rebuffering frequency than DASH.  
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Abstract 
 

Analyzing and countering a cyber-attack, we should 
classify and evaluate attack-capability of an attacker. We 
propose a classification scheme for cyber attackers, six 
evaluation views, and their relative weights by means of the 
AHP (analytic hierarchy process) method. Delphi 
coordination method is used for the purpose of minimizing 
the uncertainly and bias in evaluating attack-capability of an 
attacker. Proposed methods are implemented in our 
capability evaluation support tool. 

 
Keywords-component; Cyber-attack-capability, evaluation, 

classification Scheme, AHP, Delphi 
 
 

I. Introduction 
 

Estimating attack-capability of cyber-attacker for the purposes 
of information security management, we can use conventional 
criteria of the views of attack-capability such as attacker’ s intent, 
knowledge, chance, and level of tool in CEM [1], SP 800-30 [2], 
and model for evaluation of nation level attack-capability such as 
C2M and CMM [3,4]. However, they did not consider relative 
weight among views and the uncertainty of evaluation.  

To cope with the problems, we have researched and developed 
a cyber-attack capability evaluation methodology and supporting 
tool, which are based on 6 evaluation views, AHP and Delphi 
coordination method [5,6].  

The relative weights among views are estimated by means of 
the AHP. The uncertainty of evaluation is resolved by using the 
Delphi. To develop a new method, we have survey on 
classification scheme of attacker (or threat-source, threat-agent, 
adversary, actor, attack agent) such as SurfWatch [7], SP 800-30, 
PKB [8]. Jouini [9], OCTAVE [10], PRAHA [11]. And, we have 
surveied attack capability evaluation criteria such as SSE-CMM 
[12], CEM, and SP 800-30.  

We design evaluation criteria and method in Section II. It is a 
framework of attack-capability evaluation. An evaluation support 
tool is presented in Section III. We discuss and conclude in 
Section IV and V. 

 
 

II. Evaluation Criteria and Method 
 
A. Classification scheme of attackers 

We propose a classification scheme of cyber attackers (or 
attack agent) by extending SurfWatch and SP 800-30. Overview 
of the schema is as follows:. 

 
A1. Individual:  

A1.1 Person, A1.2 Cyber terrorist 
A2. Nation:  

A2.1 Law Enforcement/Authority, etc. 
A3. Group:  

A3.1 Hacktivist, A3.2 Organized Crime 
A4. Organization:  

A4.1 Organization, A4.2 Information Security, A4.3 
State-sponsored 

A5. Environmental:  
A5.1 Nature 

A6. IT infrastructure:  
A6.1 infrastructure, etc.  

A7. Unknown : 
A7.1 Identity Unknown, etc.  

 
B. Attack evaluation criteria 

We suggest attack-capability evaluation criteria, which have 
6 views of capability, as a result of survey on success possibility 
of attack in CEM and capability, intend, target scale in SP 
800-30. Each view is consisted of 5 levels of capability. We 
assume that capability of an attacker means the possibility of 
success of attacker. Description of criteria of views is omitted 
here. 
 
Motivation of attack (MO): Examples of MO are political, 
religious, economic, social, culture. Criteria,  that is coms from 
SP 800-30, is listes as follows: 

 
L1: Seeks to undermine, severely impede, or destroy a core 

mission or business function, program, or enterprise by 
exploiting a presence in the organization’ s IS or infra. Is 
concerned about disclosure of tradecraft only to the extent 
that it would impede its ability to complete stated goals. 

L2: Seeks to undermine/impede critical aspects of a core 
mission or business function, program, or enterprise, or 
place itself in a position to do so in the future, by 
maintaining a presence in the organization’ s IS or infra.. Is 
very concerned about minimizing attack 
detection/disclosure of tradecraft, particularly while 
preparing for future attacks.  

L3: Seeks to obtain or modify specific critical or sensitive 
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information or usurp/disrupt the organization’ s cyber 
resources by establishing a foothold in the organization’ s 
IS or infra.. Is concerned about minimizing attack 
detection/disclosure of tradecraft, particularly when 
carrying out attacks over long time periods. Willing to 
impede aspects of the organization’ s missions/business 
functions to achieve these ends.  

L4: Actively seeks to obtain critical or sensitive information or 
to usurp/disrupt the organization’ s cyber resources, and 
does so without concern about attack detection/disclosure of 
tradecraft.  

L5: Seeks to usurp, disrupt, or deface the organization’ s 
cyber resources, and does so without concern about attack 
detection/disclosure of tradecraft.  

 
Resource for attack (RE): Examples of RE are time, attacking 
tool, budget, man-power etc.). Criteria is listed below: 

 
L1: Familiar with the underlying algorithms, protocols, 

hardware, structures, security behaviour, principles and 
concepts of security employed. Can very expertise and 
complex attack.  

L2: Understanding security by defined procedure. Advanced 
attacking by using his resource. Having various attack skills. 

L3: Familiar with the security behaviour of the product or 
system type. Having sufficient resources for attack. Having 
middle level of ability, knowledge, skill of attack 

L4: Understanding security process. Lack of resource and 
ability of attack. Having limited attack skill. 

L5: No particular expertise as well as ability of attack. 
 
Knowledge of attacker (KN): The more knowledge of 
information security (e.g., cryptology, security protocol, 
vulnerability analysis), the higher attack-capability. .). Criteria is 
listed below: 

 
L1: Familiar with the underlying algorithms, protocols, 

hardware, structures, security behaviour, principles and 
concepts of security employed. Can very expertise and 
complex attack.  

L2: Understanding security by defined procedure. Advanced 
attacking by using his resource. Having various attack skills. 

L3: Familiar with the security behaviour of the product or 
system type. Having sufficient resources for attack. Having 
middle level of ability, knowledge, skill of attack 

L4: Understanding security process. Lack of resource and 
ability of attack. Having limited attack skill. 

L5: No particular expertise as well as ability of attack. 
 
Knowledge of target of an attack (TA): Examples of Knowledge 
about Target of Attack(TOA) are operation profile, vulnerability, 
system structure, security policy. .). Criteria is listed below: 

 

L1: Having critical information about identification and 
exploitation of vulnerability  

L2: Having sensitive information 
L3: Having generally restricted information  
L4: Having part of public information 
L5: No information about target of attack 

 
Potential of an attack (PO): PO is a property of both TOA and 
attacker because an attack can exploit it. If an attacker can 
conspire with another security manager, then the 
attack-capability will be very high capability. Criteria is listed 
below: 

L1: Possible to conspired with important person such as 
internal officer and manager 

L2: Possible to conspired with general attack 
L3: Possible to vulnerability detour attack 
L4: Possible to general attack 
L5: Possible to identify intend of attack priory 

 
Exposure duration for an attack (ED): The longer exposure 
attack-surface or vulnerability of target of attack (TOA), the 
higher attack-capability is. .). Criteria is listed below: 

 
L1: more than several months 
L2: more than 1 month 
L3: within 1 month 
L4: within 1 day 
L5: within 1 hour 
 

C.Estimation of weight of capability views 
We estimate weights of capability views by means of AHP 

method as shows Table I. It presents a final result which might 
varied depending on security policy of organization and 
evaluators.  

 
TABLE I  

WEIGHTS OF THE VIEWS 

 
 
D. Evaluation of attack-capabilitys 

The attack-capability of an attacker can be evaluated by 
multiple evaluators by means of  Delphi method, which is a 
decision making method in multiple and uncertainty situation.  

 
MO RE KN TA PO ED Weight 

MO 0.355 0.457 0.427 0.658 0.188 0.076 0.360 
RE 0.051 0.065 0.183 0.132 0.062 0.014 0.085 
KN 0.051 0.022 0.061 0.026 0.312 0.379 0.142 
TA 0.070 0.065 0.305 0.132 0.312 0.379 0.210 
PO 0.118 0.065 0.012 0.026 0.063 0.076 0.060 
ED 0.355 0.326 0.012 0.026 0.063 0.076 0.143 
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Final level of each view is obtained by three  (or more) evaluators 
and three rounds of the evaluation. The attack-capability is 
visualized and characterized by a Rader graph as shows in Fig.1.  

 
 

  
Figure 1. Example Rader graphs of two attacker’s attack-capability 

 
Table II preseents a Delphi coordination procedure with 3 

round and 3 evaluators.  
Attacker’s attack-capability = ∑views (weight*level) = 

0.360*3.333 + 0.085*3 + 0.142*4.33 + 0.210*4.33 + 
0.060*3.667 + 0.143*3 = 3.598. 

That is, attack-capability is weighted average of levels of six 
views. 

 
TABLE II  

EXAMPLE VALUE OF DELPHI METHOD 

 
III.Evaluation Support Tool 

 
We have developed an evaluation support tool as shows in Fig. 

2. The tool support evaluation processes as proposed in Section 2. 
The attack-event DB, that is core of the tool, is a DB of 
information about attackers, attack methods, and TOA (or asset). 
If much security information is stored, then the attack-event DB 
will become a security event Big-data. It will be useful for 
detection, analysis, forecasting, and counting of security attacks. 

As shows in Fig. 2, one manager, at least three evaluators, and 
multiple users are involved in evaluation processes. Evaluation is 
conducted by the following processes. 

 

 
 

        Figure 2. Attack-capability evaluation process and  user interfaces
Manager collect collections of attack events form various sources suc as WWW. If the event is a new attack case, then 

Views Weight Level Round1 Round2 Round3 
E11 E12 E13 E21 E22 E23 E31 E32 E33 

MO 0.360 3.333 2 3 4 3 3 4 3 3 4 
RE 0.085 3 3 3 4 3 3 3 3 3 3 
KN 0.142 4.33 3 5 4 4 5 4 4 5 4 
TA 0.210 4.33 5 5 4 5 5 4 4 4 5 
PO 0.060 3.667 4 2 5 3 3 4 4 3 4 

Manager 
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evaluate attribute such as attack-capability, else updates the 
corresponding attack-event DB. Evaluators evaluate six views 
of attack-capability by using the Delphi module., and store the 
result into corresponding attribute in attack-event DB. Users 
can searech attack information from the attack-event DB for his 
purpose.  

The tool referes to external security database or systems such 
as some forensic and attack/defend systems and CAPEC 
(common attack pattern enumeration and classification), CVE 
(common vernerability enum.) and CWE (common weak 
enum.) of MITRE. Thus, evaluators can browse much more 
cyber attack information. 

The evaluation support tool have the following modules:  Search module   Visualization module  Evaluation module  Evaluation Server  Delphi module  Attack-event DB  
 

Note that schema of the Attack-event DB is ATM 
(Attack-Target-Method) which was presented at some 
conference[13].  

 
IV. Discussion  

 
We differentiate our approach from other works such as 

CEM, SP 800-30, CMM, SurfWatch, PKB, OCTAVE, 
PRAHA, SSE-CMM, as follows: (1) A hierarchical attacker 
classification scheme by extending SurfWatch. (2) 
Modification of 6 views for attack-capability from CEM and 
NIST SP 800-30. (3) Weighing of 6 views by using AHP 
method. (4) Application of Delphi method for the purpose of 
subjectivity and uncertainty in evaluation. (5) Development of 
evaluation support tool, which is based on attack-event DB. 

Note that AHP and Delphi methods might be useful tools 
for information security magament which has the uncertainty 
and the subjectivity in decision making.  

 
V. Conclusion 

 
In this paper we research and develop attack-capability 

evaluation criteria and its supporting tool. We merge results of 
survey on related area and conventional methods such as AHP 
and Delphi method.  

Refinement of attacker classification schema, research  on 
executable specification of attack method, and continuous 
enrichment of security-event DB are remained as further 
studies. 
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Abstract 
 

Automatic text summarization is a technique of 

compressing the original document into a summarized 

version by extracting the important concepts in term of 

phrases or sentences. This research focuses on a 

development of statistical methods using fractal 

summarization model by enhancing its ability to deal with 

the ambiguity of Thai documents. We proposed that 

syntactical information can be incorporated with the 

weight computation to enhance the accuracy and to resolve 

the ambiguity of the semantic meanings. Winnow 

algorithm is exploited to perform a sentence breaking 

based on a statistical model of determination between 

sentence breaking space (SBS) and non-sentence breaking 

space (NSBS) according to context around the spaces. Each 

sentence is computed with thematic weight given that the 

document in a hierarchical structure and based on the 

concept terms within the sentences; therefore, sentences 

with high thematic weight value will be extracted. 

 
Keywords: Thai Document Summarization, Fractal 

Summarization, Winnow Algorithm 

  

I. Introduction 
     

Due to the exploration of the number of documents being 

stored electronically in nowadays, quick information access 

becomes necessary. Text summarization is a process of 

compressing the original text into a shortened version by 

capturing the important context and extracting or abstracting 

by paraphrasing the content into new version without losing the 

original content. To be able to summarize information in 

human-like requires an in-depth NLP analysis with deep 

knowledge and context understanding. In general, the 

summarization system is developed to extract the keywords, 

phrases and sentences from the document. Another approach is 

to deploy natural language processing techniques in the 

information extraction where large amount of resources and 

computational linguistic help to enhance the level of language 

understanding resulting more accurate content to be 

summarized. In recent surveys showed that there are few 

researches done on Thai document summarization. Unlike in 

English, there is no indicator for boundaries between words 

and sentences in Thai writing. Nevertheless, the paragraph can 

still be detected from the new line or empty spaces between the 

contexts. Jaruskulchai, C., and Kruengkrai, C. [3] proposed a 

practical approach for extracting the most relevant paragraphs 

from the original document to form a summary of Thai text. 

The idea of their approach is to exploit both local and global 

properties of paragraphs. The local property can be considered 

as clusters of significant words within each paragraph, while 

the global property can be thought of as relations of all 

paragraphs in a document. These two properties are combined 

for ranking and extracting summaries. The common statistical 

technique is based on term frequency and co-occurrence of the 

terms appears in the sentences to determine the importance of 

the terms. Suwanno, N., Suzuki, Y., and Yamazaki, H. [6] 

proposed a method for Thai text summarization by paragraph 

extraction based on the extracted Thai compound nouns and 

term weighting method using term frequency (TF) and inverse 

document frequency (IDF). Morphological analysis has been 

applied to determine the Thai compound nouns and all 

paragraphs that are ranked by the summation of term weighting 

score. The cosine similarity between each paragraph is 

calculated in order to select the important paragraphs within 

the document. Thangthai, A., and Jaruskulchai, C. [7] proposed 

the method for Thai document summarization by using an N-

Gram technique for word segmentation and the summarization 

process that is not depending on various types of document. 

This methodology is based on a mathematical model that does 

not depend on dictionary, learning technique and training data. 

The important paragraph is therefore extracted using the 

Singular Value Decomposition algorithm.  

In this paper, we propose the method of Thai document 

summarization using fractal summarization and Winnow 

algorithm. The remainder of this paper is organized as follows. 

Thai text analysis technique is explained in Section II. Section 

III describes Thai document summarization technique using 

fractal summarization. Section IV presents our experimental 

design and discussion and finally Section V presents the 

conclusion of this paper. 
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II. Thai Text Analysis 
 

In Thai writing, there is no specific indicator for sentence 

boundary. The spaces are commonly used at the end of each 

context. They can be interpreted as the end of a sentence or 

phrases or clause break in a sentence. They can also be used as 

a separation between numerals and foreign languages. 

Nevertheless, incorrect spaces in the sentence can yield 

different meaning and sometimes misinterpretation. Figure 1 

illustrates the proposed model for Thai document 

summarization.  It basically consists of four main tasks: term 

weight determination, word segmentation and part-of-speech 

tagging, sentence boundary detection, and document 

summarization. We also take the syntactic categories into 

consideration in our approach since they help in determining 

the significant level of Thai words. In this research, we used 47 

syntactic categories defined in the Orchid project [5] to be 

considered during the weight assigning process.   

 

 
 

Figure 1 Overview of the proposed method 

 
 

A. Thai sentence boundary detection 

 

 During the preprocessing steps, the Thai document first needs 

to be segmented and tagged with Orchid part-of-speech tags. 

Then each paragraph in the document is broken up into 

sentences using Winnow algorithm [2]. Winnow is a neuron-

like network where several nodes are connected to a target 

node as shown in Figure 2. Each node is called specialist that 

looks at a particular value of an attribute of the target concept 

and vote for a value concept based on its specialty; i.e. a value 

of the attribute it examines. The Winnow algorithm updates the 

weight of each specialist based on the vote of that specialist. 

Initially, the weight of each specialist is set to 1. In the case 

that Winnow algorithm predicts incorrectly, the weight of the 

specialist that predicts incorrectly is halved and the weight of 

the specialist that predicts correctly is multiplied by 3/2. In case 

that the Winnow algorithm predicts correctly, the weight of the 

specialist that predicts incorrectly is 1/2. [1, 2] 

 
 

Figure 2  Example of Winnow network 

 
B. Finding weight value of each word in training set 

 

 In this technique the spaces within the document will be 

classified into two types: non-sentence breaking space (NSBS) 

or sentence breaking space (SBS). Paragraph can be separated 

into sentences by sentence-breaking space in between. This 

algorithm considers five consequent words before and after a 

space each time contained in ORCHID corpus [5] for 

determining the space as whether a true sentence breaking 

space or not. The weight value of each word in the Orchid 

training set. There are two types of data set. First is sentence 

breaking space data set which contains 10 words around 

sentence breaking space and second is non-sentence breaking 

space data set which contains 10 words around non-sentence 

breaking space as shown in the following sentences: 

 

#1 

ใน/RPREปลายปี/NCMN<space>/PUNC2529/NCNM 

<space>/PUNC ;Non Sentence Breaking Space 

กระทรวงวทิยาศาสตร์/NPRP 

<space>/PUNC; Non Sentence Breaking Space 

โดย/RPREมต/ิNCMNคณะ/NCMNรัฐมนตรี/NCMN 

ได/้XVAMจดัตงั/VACTศูนย/์NPRPขนึ/XVAE 

// ; indication for Sentence Breaking Space 

#2 

เพือ/JSBRพฒันา/VACTเทคโนโลย/ีNCMN 

อิเล็กทรอนิกส์/NCMNใน/RPREประเทศ/NCMN 

 

 In the example of training sentences, <space>/PUNC 

appearing within the sentences will be treated as a non-

breaking space where the sentence ending marker ‘//’ will be 
used to indicate a breaking spaces. In this research, there are 

7,000 data sets generated from ORCHID corpus [5] for training 

set and 4,500 data sets consisted of 10 words around sentence 

breaking space and 2,500 data sets consist of 10 words around 

non-sentence breaking space. The training set is trained by 

Winnow to find weight value of each word. The weight of the 

word which appeared around sentence breaking space is 

initialized to 1.The weight of the word which appeared around 

non-sentence breaking space is initialized to -1. Winnow 

algorithm updates the weight of each word in each data set 

based on the prediction algorithm. If the Winnow algorithm 

predicts incorrectly, the weight of the word that predicts 

incorrectly is halved and the weight of the word that predicts 

correctly is multiplied by 3/2. If the Winnow algorithm predicts 

correctly, the weight of the word that predicts incorrectly is 1/2. 
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C. Finding sequence and part of speech of each word in test set 

 

 The Annual Report 2007 of NECTEC [5] is manually 

organized into a hierarchical structure as Title, Section and 

Sub-Section. The test set is segmented and tagged with part-of-

speech by Swath [1,4] to find the sequence and part of speech 

of each word in test set. This process is considering the words 

that have the most occurrences. The number of word occurring 

in test set for finding keyword(s) of test set according to the 

assumption that “Keyword is the words that occur in test set 
more than to 20% of the total number of words in the test set”. 
 

D. Finding the boundary of sentences 

We used weight value of each word in training set to find the 

boundary of sentence in test set by considering words around 

each space to determine that the space whether it is a sentence 

breaking space or non-sentence breaking space. If the total 

weight value of words around space is more than or equal to 

total number of words around the space, this space is 

determined as a sentence breaking space (SBS). If the total 

weight value of words around space is less than the total 

number of words around space, this space is determined as a 

non-sentence breaking space (NSBS). After that, we count the 

total number of sentences in the test set as in the following 

example: 

 

สืบเนือง@VSTA มา@XVAE โดย@JSBR ตลอด@ADVN <SP1>

ทัง@DDBQ น@ีDDAC <SP2>โดย@FIXแบ่ง@VACTเป็น@VSTA 

กิจกรรม@NCMN ต่างๆ@NPRP <SP3>คือ@VSTAการ@FIXN 

ดาํเนิน@VACT โครงการวิจัย@NCMN ร่วม@ADVNกัน@ADVN 

<SP4>การ@FIXN แลกเปลยีน@VACT และ@JCRGถ่ายทอด@VACT 

เทคโนโลย@ีNCMN ระหว่าง@RPRE กัน@ADVN <SP5>รวม@VACT 

ทัง@DDBQ การ@FIXN เข้า@VACTร่วม@ADVN แสดง@VACT 

ข้อคิดเห็น@NCMN 

 

 Base on the example Thai text that has been segmented and 

tagged with Orchid part-of-speech. There are five spaces 

specified with <SP>. The main objective is to identify whether 

these spaces are a space that breaks up the sentence (sentence 

boundary indicator) or a non-breaking space. By considering 

the weight summation of all the words around each space, if 

the weight is greater than or equal to the number of words 

around the space, the space will be considered as a sentence 

breaking space or else it will be treated as a non-sentence 

breaking space. According to the example, we can decide that 

<SP1> is the sentence breaking space and the spaces <SP2>-

<SP5> are the regular spaces that break the context or phrases. 

 

III. Factal Document Summarization 

 

Thai document summarization using fractal summarization 

is mainly based on statistical approach to automatically 

generating summaries of Thai text document. Our approach 

basically consists of four main tasks: (i) Thai text pre-

processing as described in section II. (ii) determination of the 

term weight based on several features: thematic feature, 

location feature and heading feature  (iii) thematic weight of 

the sentence is determined, and finally (iv) sentence summary 

generation. In fractal summarization, the text document will be 

organized as a hierarchical structure. For instance, the 

document will be organized into chapter, section, sub-section 

and so on. Hench, each part contains heading, title, section, 

subsection and so on. Each level of document will be treated 

as a node and child-node respectively. The source document is 

partitioned into range-blocks and transformed into fractal tree 

according to the document structure. Each range-block is 

represented by a node in the fractal tree illustrating in Figure 3.  

 

 
 

Figure 3 Example of Fractal Tree 

 
The computed weight value and salient features of each 

sentence are depending on its location within the tree-like 

structure. The number of sentences of the child-nodes will be 

propagated to grandchild-nodes according to the fractal value 

of grandchild-nodes. If the number of sentences of the child-

node exceeds the threshold value, the system will process its 

child-nodes iteratively until the number of sentence is less than 

the threshold value. The fractal value of each node is calculated 

as the sum of sentence weights of the sentences under the 

range-block. The document with deep level structure will 

eventually have an impact the time of the weight computation. 

The user may choose the compression ratio to specify the ratio 

of sentences to be extracted as the summary. The total number 

of sentence quotas of the summary can be calculated 

accordingly and it will be propagated to the child-nodes 

directly proportional to their fractal values.  

 

A. Thematic Feature 

 

Thematic feature is a feature that being considered to 

determine the significant level of the sentences that represent 

the main context of the document. It also indicates that the 

sentences contain important keywords or key phrases. In the 

fractal summarization, the thematic features will be computed 

as thematic weight using tf-idf scores that should be 

proportional to the term frequency within a range-block, but 

inversely proportional to the frequency of range-blocks 

containing the term, that is 

 

          (1)  

Where 
    the frequency of term  in range-block  

 

    the number of range-blocks in the document 

 

     is the number of range-blocks where term   occurs, 
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       and  is the length of the term  

 

The fractal sentence’s score based on thematic feature for 
sentence  in range-block is computed as follows: 

 

             (2) 

 

           (3) 

 

B. Location Feature 

 
 Location Weight is the weight of the sentence by considering 

the location where the sentence appears in the document. The 

location weight of a range-block is , where  is the shortest 

distance of the range-block to the first or last range-block under 

same parent range-block. The fractal sentence score based on 

location feature of any sentences in range-block  is computed 

by: 

 

     (4) 

          (5) 

 

where  is the first range-block in the same level of r; last 

is the last range-block in the same level or r; d(r, first) and d(r, 

last) are distances between range-block r and the first range-

block, also the distance between range-block r and the last 

range-block, respectively. 

 

C. Heading Feature 

 

The sentence scores based on the heading feature of a 

sentence is dynamic and depends on which document level we 

are considering in the document. The fractal sentence score is 

based on the heading feature for sentence  in the range-

block ,  is: 

 

 

     (6) 

 

     (7) 

 
where  is the  score of term  in the range-block , 

and  is the number of children of range-block q. The 

 is then computed as the sum of the normalized values 

of , , and .The individual feature 

score of a range-block is divided by the maximal feature score 

of all sibling nodes of the range-block; hence, the feature 

scores are normalized such that the maximum score of each 

feature is 1 [8]. The details of the fractal summarization 

algorithm are performed in following steps: 

 

(1) Selects the compression ratio to specify the ratio of the 

extracted sentences 

(2) Selects the threshold value to specify the maximum number 

of sentences extracted from each node 

(3) Calculates the total sentence quota of the summary 

(4) Partition the document into range-blocks according to the 

document structure 

(5) Transforms the document into a fractal tree 

(6) Set the current node to the root node of the fractal tree and 

initialize its fractal value to 1 

(7) Repeat. 

 (7.1) For each child-node under the current  

   node, calculate the fractal value of a  

     child-node. 

 

 

 

where Fv(x) is the fractal value of range-block x  

          RBSS(y) is the range-block significance score of range-

block y 

              y is any child of x 

             C is a constant,0  C ≤ 1 

         D is the fractal dimension,0 D ≤ 1 

  

(7.2) Allocate quota to child-nodes in  

proportion to fractal values 

 (7.3) For each child-node 

 If the quota is less than the threshold  

        select the sentences in the range-block by  

        extracting the sentences 

 Else 

        set the current node to the child-node 

(8) Until all the child-nodes under the current node are 

processed 

 

The  of range-block , , is computed as a 

summation of the fractal sentence scores based on the thematic, 

location, and heading features for all sentences within range-

block . The details of the fractal sentence scores based on 

thematic weight, location weight, and heading features as 

described. 

 

IV. Experiment and Discussion 

 

  In this experiment, we used NECTEC Annual Report 2007 as 

a data test set. The data set is divided into 122 topics where 

each topic contains about 30-50 sentences in average. We 

evaluated the summary results by first determined the sentence 

boundary of each input document. Then fractal summarization 

is applied to generate a summary from the test set by selecting 

sentences with the top i sentence score in each section. The 

parameter i is a mean value showing the sentence’s quota of 
that section. For example, if the sentence quota of that section 

is 5, we will select the sentences in this section with the top 

five sentences score for generating the summary. The 

experiment results generated from test set for 4 experiments 

which have different compression ratio and threshold value 
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shown as follows: 

 

Experiment Compression Ratio Threshold 

I 20% 3 

II 20% 5 

III 25% 3 

IV 25% 5 

 

To evaluate the implemented system, the correct answers 

which are the captured sentences will be extracted manually 

for each document by ten participants who have knowledge 

about the content of our test corpus. The performance of the 

summarization system is measured based on precision value 

that is the ratio of sentences being accepted by the users over 

the total number of sentences being extracted by the 

summarization engine. 

 

 

 

Table 1. Summarization the Average precision Evaluation 

 Exp.I Exp.II Exp.III Exp.IV 

1 73.85 76.19 61.84 62.96 

2 76.92 84.13 63.16 64.20 

3 78.46 71.43 65.79 62.96 

4 73.85 73.02 61.84 61.73 

5 83.08 79.37 65.79 66.67 

6 81.54 77.78 67.11 66.67 

7 70.77 68.25 63.16 59.26 

8 64.62 68.25 55.26 55.56 

9 76.92 73.02 64.47 65.43 

10 70.77 69.84 63.16 58.02 

Avg 75.08 74.13 63.16 62.35 

 

In Table 1, the experiment results showed that with 25% 

compression ratio and threshold = 3 yields the best result. In 

this experiment, the extracted sentences are based on the 

sentences computed boundary by Winnow. Thus Thai 

sentences containing context fragment mostly are long 

sentences with incomplete content information. This 

information illustrates that the better results do not always 

come from higher number of compression ratio or threshold. 

Our experiment results showed the overall performance of the 

sentence extraction based on an average precision is 75.08%. 

More interestingly, the proportion of text summarization 

performance is higher than 60%, which implies that the results 

extracted automatically by the summarization are close to 

human choices. 

 

V. Conclusion 

 

 With the exploration of the documents being stored and 

published electronically, there must be a simply and quicker 

ways to access these information. Information summarization 

is a technique of extracting specific content and to discover 

most of the important issues of information and to present the 

user with a shorter version to the original document. In this 

paper, we proposed a method that employed the statistical 

techniques of Winnow to detect the boundary of Thai sentences 

and using fractal summarization that explores term 

relationships within the document given that the sentences are 

organized in a hierarchical structure, where fractal values are 

computed considering several features including thematic, 

heading, and location.  The proposed method used syntactical 

information to resolve the ambiguity of Thai document 

structure. The problem of Thai sentence’s structure ambiguity 
is thereby resolved by determining the sentence boundary and 

sentence breaking spaces using Winnow algorithm.  The fractal 

summarization has also proven to be a feasible method for 

improving the performance of Thai text summarization 

applications. 
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Abstract 
 

Recent software project development requires 
collaboration works of project team members. Thus, 
understanding of their collaboration relationship in given 
task is an important key point for successful software 
project developement. In this paper, we propose a 
heterogeneous graph model, Bug-Fixing Collaboration 
Graph (BFCG), which represents bug-fixing collaboration 
relationship among developers. The BFCG has been 
constructed based on records of fix and comment activities 
on the bug reports. In experiment on Jgit open source 
project, we can identify a bug-fixing collaboration pattern 
about pairs of developers by investigating visually 
constructed BFCG. 

 
Keywords-vizualization; data mining; bug report analysis; 

software maintenance 

  
I. Introduction 

 
As software project system is becoming more and more large 

and complex, recent software project development requires 
collaboration works of project team members. For example, 
developers often discuss and determine which part of files in 
project should be modified before implementing requirements 
from end users. In addition, developers often review code 
change performed by other developers to verify the correctness 
of the change. Therefore, flexible collaboration work among 
project term members can lead to reduce further maintenance 
efforts in project development. As open source project team 
member are distributed geographically, it is difficult to support 
and understand the collaborations of members in the open 
source development. 

Bug tracking system1 is generally used to support bug-fixing 
works of developers in open source project and industry 
project development. In the bug tracking system, collaborative 
works among developers are usually required in bug reports. 
Developers can contribute other developer's bug-fixing work 
by leaving their opinions and suggestions as comments in the 
bug report. The comments leaved by other developers in bug 
report can provide important hints for fixing the given bug. 

                                                   
1 Bugzilla or Jira 

* Correponding author 

These collaboration records were often used in prior researches 
such as developer prioritization, developer recommendation 
and mentor recommendation. 

In this paper, we propose a heterogeneous graph model, 
Bug-Fixing Collaboration Graph (BFCG) to represent fixed 
file based bug-fixing collaboration relationship among project 
team member. The heterogeneous graph model consists of 
different type of nodes and edges. A developer and a bug-fixed 
file are represented as a node and a bug fix and comment 
activities are represented as edge between a developer and 
bug-fixed file node in the BFCG. The BFCG refers to 
contributions of developers to each bug-fixed file. Therefore, 
bug-fixing collaboration pattern among project member can be 
identified though the BFCG. In experiment on open source 
project Jgit, we identify a bug-fixing collaboration pattern of a 
fixed file by performing analysis of a visually constructed 
BFCG. As the result, we believe that the BFCG could be useful 
in understanding and predicting further bug-fixing 
collaboration relationship among project member. 
Visualization of data is an representation technique which 
provides complex dataset visually. In previous works, various 
visualization techniques were proposed [4,5,6].  In [4,5], the 
authors presented a graph visualization approach which 
represents communication relationship among project member. 
They used communication records in e-mail archive and bug 
reports to construct developer  communication graph mode. In 
[6], the authors showed an visualization of statistic values of 
code review activities by analzing unrefined code review 
dataset. The contributions of this paper are as follows :  

1. Construction of a novel heterogeneous graph model, 
Bug-Fixing Collaboration Graph model, by mining bug 
report fixing history. 

2. Identifying an bug-fixing collaboration pattern between 
a pair of developers of open source project Jgit using a 
visualization result of the Bug-Fixing Collaboration 
Graph model. 

This paper is organized as follows. The proposed BFCG 
model is defiend in section 2. In section 3 and 4, we describe 
visualization based analysis result and conclusion.  

 
II. The Bug-fixing Collaboration Graph Model 

 
A. Bug-fixing collaboration works 
 

Before we formally define the BFCG model, we first 
describe bug-fixing collaboration works in bug tracking 
system. Project team members can contribute to solve a 
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problem of a bug report submitted to bug tracking system. A 
project manager attempts to find a appropriate developer to the 
submitted bug report and requests the developer to fix the 
problem described in the bug report. When it is difficult to find 
the cause or correct fixing method, the bug fixing process is 
stoped and the bug fixer try to exchange opinion of the bug 
with project team member through leaving their comments on 
the bug report. After significant hints of the bug fix can be 
obtained through the comments on the bug report, the bug fix 
process is progressed by incorporating to the given hints. In the 
aspect of developers, the bug fix contribution is distinguished 
as two parts, i) a bug fixer who directly fixed the given bug and 
ii) a bug commenter who offered opinion to find and modify 
buggy  code. The bug-fixing collaboration relationship of a 
specific bug report can be usefully applied to bug fixing 
process. For example, when a new bug report is submitted, 
bug-fixing collaboration relationship of prior bug reports 
similar to the given bug report can be inferred. The identified 
relationships enable to identify developer group who can 
correctly fix the given bug, which makes the bug fix process 
more flexible. 
 
B. Definition of a heterogeneous Bug-fixing collaboration 
graph model 
 

In this subsection, we define our Bug-Fixing Collaboration 
Graph model BGCF based on the bug fixing collaboration 
works in bug tracking system. A bug fixer changes the status of 
submitted bug report to “fixed” after he correctly fixs the bug 
report. A bug affects at least one buggy file. Thus, a fixed bug 
report has obvious links to fixed files [7]. Prior bug-fixed files 
can be identified through the fixed bug reports in the past. For 
example, when two source files Fa, Fb have been modified to 
fix a bug report br, the source files Fa and Fb are bug-fixed 
files of the bug report br. The knowledge of the contribution of 
other developers helps a bug fixer handle the buggy file. We 
propose a graph model which can facilitate to understand 
buggy files based on bug-fixing collaboration relationship 
among project member. 

The proposed bug-fixing collaboration graph model (BFCG) 
is comprised of two node types which are developer node and 
file node and two edge types which are commented edge and 
fixed edge. The bug-fixing collaboration graph model is 
defiend as a heterogeneous graph model and it can be formally 
expressed as G = {V, E, T , T }, where V and E mean a finite 
set of nodes and edges respectively. T  and T mean a finite set 
of type of nodes T = {t , t }  and edges T ={t , t } , respectively. Each node v ∈ V is mapped 
to a type of node in T  by a mapping function f : V → T . Each 
edge e ∈ E is mapped to a type of edge in T  by a mapping 
function f : E → T . 

 
C. Construction of the BFCG 

 
 A BFCG is constructed with a finite set of bug reports B = {b , b ,… , b }. The records of fixer, comments and fixed 
files in a bug report are required to construct the BFCG. We 
define a tuple of a bug report data as b = fixer, C, F . Where, 
fixer, C and F means a fixer of a bug report b, a finite set of 
commenter C = {c , … , c }  and a finite set of fixed files F = {f , … , f }  respectively. Given a set of bug reports 

B = {b , b ,… , b }, the each fixer, commenters and fixed files 
in given bug reports are involved in a set of nodes of the BFCG. 
A fixer and a commenter are treated as a developer node. A 
fixed or commented edge is added between a fixed file node 
and a developer node. An edge in the BFCG is expressed as a 
weighted edge. The number of weight of a fixed or commented 
edge is determined by number of each activity. For example, if 
a developer commented on a buggy file three time, the edge 
weight of the commented edge between them is 3. 
 
III. Application of the Bug-fixing collaboration graph via 

visualization 
 

Visualization of data make it possible to easily understand 
the complex dataset. Visualization based data analysis is 
desirable to facilitate understanding complex dataset such as 
graph model [8,9]. In this paper, we visualize our BFCG with 
JUNG (Java Universial Network Graph) framework and 
manually analyze the constructed BFCG. Our goal of this 
analysis is to discover a bug-fixing collaboration pattern 
between developers in a fixed file.  
 
A. Experiment dataset 
 

We select an open source project Jgit2, an git Java API 
implementation provide as an eclipse plugin, as our 
experiment dataset. Jgit project manages its commit history 
and bug report data with Git repository and bugzilla 
respectively. Thus, we collect the source code change data 
from the Git repository and the bug report data from bugzilla. 
Bug fixing history of source file is required to construct BFCG. 
However, the bug reports in bugzilla does not specify detailed 
information of fixed file. Hence, explicit links among bug 
reports and commit history are needed. we adopt Relink [7], a 
tool for recovering links between a bug report commit history, 
to obtain explicit links between collected bug reports and 
commit history. The collected dataset is summarized in 
<TABLE 1>. 

TABLE 1 The collected dataset of Jgit 
Dataset # 

Files 1567
Fixers 31 
Commenters 301 
Commits 4641
Bug Reports 472 
Links between BugToCommits 557 

 
B. The result of Visualization analysis 
 

We choice a set of bug reports which fixed from 1 Jan. 2013 
to 28 Mar. 2013 as training set for constructing a BFCG and a 
set of bug report as evaluation set which fixed after 28 Mar. 
2013. In our experiment,  the evaluation set is used to verify 
whether identified bug-fixing collaboration pattern occurred in 
an bug report involved in the evaluation set. <Fig. 1> shows the 
overall visualization result constructed with the selected 
training set. 

A great deal of developer nodes in constructed BFCG may 

                                                   
2 https://eclipse.org/jgit/ 
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make visualization analysis much difficult. Therefore, we 
determine comment edge weight threshold value with 3 to 
filter out nodes which have less weight value than 3. A 
visualization result from the filtered BFCG is depicted in  <Fig. 
2>. In the visualization result, we can identify a bug-fixing 
collaboration pattern of two developer nodes, Robin Stocker 
and Robin Rosenberg who contributed various fixed files with 
comments together. Their nodes connects to a fixed file node 
F552 (JGitText.java) with comment edge having weight value 
3 and 4 respectively. We confirm their bug-fixing contribution 
to a bug report 382834 fixed in 17 Oct. 2013. They commented 
on the bug report 382834 2 times together. The file 
JGitText.java is also modified to fix the bug report 392934. 

 

 

Fig. 1 Overall visualization result of a BFCG constructed with the 

selected training set.  
 

 

Fig. 2 An bug-fixing collaboration pattern of JGitText.java(F552) 

between Robin Rosenberg and Robin Stocker 
 

IV. Conclusion 
 
In this paper, we propose the Bug-Fixing Collaboration 

Graph model representing bug fixing contribution of 
developers. The Bug-Fixing Collaboration Graph model is a 

heterogeneous graph model which is defined with a finite set 
of node, Developer and File node, and a finite set of edge, 
Fixed and Commented edges. In experiment on open source 
projct Jgit, we identify a bug-fixing collaboration pattern 
between developers in visualized Bug-Fixing Collaboration 
Graph.  
In the near future, we will perform additional visualization 

based analysis to various open source projects, and will figure 
out more application of the Bug-Fixing Collaboration Graph 
Model. 
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Abstract 
 

This paper discusses the increasing bandwidth demands 
by mobile network operators these days and demonstrates 
the use of Deep Packet Inspection (DPI) methods in core 
General Packet Radio Service (GPRS) Networks to address 
these issues. Deep Packet Inspection (DPI) techniques are 
used to identify the applications being used by each 
customer and monitor their bandwidth consumption 
accordingly. This data serves as the basis for mobile 
network operators to prioritize applications and distribute 
bandwidth among users such that better Quality of Service 
(QoS) is maintained and network bandwidth is managed 
effectively. 

 
Keywords: DPI, GPRS, Mobile Networks, USRP, Bandwidth 

Control, OpenBTS, OpenGSM,OpenSGSN, OpenGGSN,Asterisk 
  

I. Introduction 
     

Government deregulation, network convergence, 
globalization and the Internet have reshaped the 
telecommunications industry. Mobile network operators are 
faced with multiple challenges today including increased 
bandwidth requirements and competition. Constant efforts are 
being made in this regard. 

DPI techniques have been used widely in the past decade by 
service providers and government agencies for a couple of 
reasons including lawful intercept, policy definition and 
enforcement, targeted advertising, quality of service and 
copyright enforcement. Our main focus here is their use in 
better Quality of service provision. These techniques examine 
the payload in network packets to search for intrusions, spams 
and other statistical information.  

Our study focuses on the implementation of DPI techniques 
on network packets to gather information about the application 
layer data and its statistics.  This data is then stored in a 
database and serves as a basis for network operators to classify 
applications such that more frequently used applications are 
given more bandwidth than others. 

 
II. Deployment of an in house GSM network 

.  
GSM network is deployed using Universal Software Radio 

Peripheral (USRP) which is a software defined radio. The 
USRP has two antennas and acts as a base station for signal 
transmission. The USRP2 contains only two daughterboard 

slots and an Ethernet port with which it connects to the station. 
The gigabit Ethernet port allows for over 3 times higher 
bandwidth throughput. Different frequency bands require 
different signal processing techniques. Therefore, different 
daughterboards are designed to be used with the USRP for 
different frequency bands. For GSM900 frequency band, 
RFX900 daughter card is used. 

In order to use the USRP kit, the source code of UHD driver 
is downloaded from source repository and then built on Linux 
platform. The downloaded firmware and FPGA images are 
then burnt into SD card of USRP N210.  

Moreover, OpenBTS 2.8 is installed and configured. It is an 
open source software based GSM access point that uses USRP 
to present GSM Um interface to mobile handsets. We used 
public release of OpenBTS for our GSM network. Older 
versions of OpenBTS do not support GPRS service. Therefore, 
version 2.8 is cloned from git repository into root directory of 
the system, configured and compiled. Configuration of 
OpenBTS involves setting up the GSM 900 MHz frequency 
band and an unused ARFCN channel. Moreover the mobile 
country code (MCC) and mobile network code (MNC) are set 
in OpenBTS configuration file as follows: 
GPRS.MCC 410 (MCC of Pakistan) 
GSM.Identity.MCC 001 
GSM.Identity.MNC 01 
GPRS.MNC 04 (MCC of Zong) 
 

GPRS MCC and MNC are set for incorporation of GPRS 
service into our network which is explained later in this section. 
Compilation and installation of OpenBTS creates the following 
repositories in root directory of the system.  

i.  Smqueue – A store and-forward text messaging server 
with its SIP interface run on port 5063. Smqueue is required for 
text messaging support from one MS to another.. 

ii. Subscriber Registry - A database of subscriber 
information that replaces both the Asterisk SIP registry and the 
GSM Home Location Register (HLR). Located within the 
subscriber registry directory is another directory, sipauthserve 
which is the SIP registration and authorization server. It 
processes location updating requests from OpenBTS and 
performs corresponding updates in the subscriber registry 
database. Its SIP interface usually runs on port 5064. 

iii. Command line Interface – The OpenBTS console is 
called command line interface. The CLI allows user to monitor 
system status and change many operating parameters in real 
time. 

Additional dependencies and libraries are also installed and 
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configured including libosmocore. 
After turning on the handsets, they are registered on the 

created network. To run OpenBTS, the following 4 processes 
are started as root:  

a) Smqueue 
b) Sipauthserve 
c) OpenBTS 
d) OpenBTSCLI 
Once these processes start and phone registers, OpenBTS 

network sends a welcome sms. In order to set a desired number 
for use, the desired phone number is sent to 101 after which the 
desired number is set. System status is checked by 411 and echo 
service is tested by 600. 
 

III. Integration of GPRS Service 
 

To add GPRS features into the deployed GSM network, 
some more open source softwares are installed and configured 
accordingly which are described below. Since all GPRS nodes 
that are run by their open source implementations have to be 
run on the same machine in our case, therefore, they are 
configured by setting the configuration parameters in their 
corresponding configuration files. 
i. Osmo-PCU is an open source implementation of the Packet 
Control Unit in GPRS core network. A PCU (Packet Control 
Unit) is one of the two GPRS elements in the BSS which 
implements the RLC and MAC layers of the GPRS Um (radio) 
interface on the MS-facing side, as well as the Gb Interface 
(NS,BSSGP) on the SGSN-facing side. 
ii. Open-GGSN is an open source implementation of the 
Gateway GPRS Support Node. The GGSN controls and carries 
out the internetworking between the GPRS network and 
external packet switched networks, such as the Internet. The 
GGSN converts the GPRS packets coming from the SGSN into 
the appropriate packet data protocol (PDP) format (e.g., IP or 
X.25) and sends them out on the corresponding packet data 
network. In the reverse direction, PDP addresses of incoming 
data packets are converted to the GSM address of the 
destination user which are then sent to the responsible SGSN. 
To configure Openggsn, some configuration parameters are set 
as follows in ggsn.conf file located in “etc” directory. 
 
Configuration of GTP link 
# TAG: listen 
# specifies the local IP address to listen to 
listen 127.0.0.2 
Configuration given to phones, IP pool & DNS 
# TAG: dynip  
# Dynamic IP address pool. 
# Used for allocation of dynamic IP address when address is 
not given by HLR. 
# If this option is not given then the net option is used as a 
substitute. 
dynip 10.0.254.0/24 
# TAG: pcodns1/pcodns2 
# Protocol configuration option domain name system server 1 
& 2. 
pcodns1 8.8.8.8 
pcodns2 8.8.8.8 
 

iii. Open-SGSN is an open source implementation of the 
Serving GPRS Support Node. A serving GPRS support node 
(SGSN) is responsible for the delivery of data packets from and 
to the mobile stations within its geographical service area. It 
performs packet routing, packet transfer, mobility management 
(attach/detach and location management), logical link 
management, authentication, authorization and charging 
functions. Information (e.g., current cell, current VLR) and 
user profiles (e.g., IMSI, addresses used in the packet data 
network) of all GPRS users that are registered is stored in the 
location register of SGSN. OpenSGSN is configured by 
changing the osmo-sgsn.conf file as follows: 
! 
! Osmocom SGSN configuration 
! 
! 
line vty  
   no login 
 ! 
sgsn  
gtp local-ip 127.0.0.1 
ggsn 0 remote-ip 127.0.0.2 
ggsn 0 gtp-version 1 
 ! 
ns  
timer tns-block 3  
timer tns-block-retries 3  
timer tns-reset 3  
timer tns-reset-retries 3  
timer tns-test 30  
timer tns-alive 3  
timer tns-alive-retries 10  
encapsulation udp local-ip 127.0.0.1  
encapsulation udp local-port 23000  
encapsulation framerelay-gre enabled 0 
 ! 
bssgp  
! 
The gtp local-ip entry is the local IP the SGSN will bind to. 
The ggsn 0 remote-ip entry is the remote IP of the GGSN. The 
SGSN will connect to it. 
iv. OpenBSC is a BSC side open source implementation of the 
A-bis interface. It implements a minimal subset of the BSC, 
MSC and HLR. To configure OpenBSC for GPRS support, 
following lines are added to the network/bts node in 
openbsc.cfg: 
gprs mode gprs 
gprs routing area 0 
gprs cell bvci 2 
gprs nsei 101 
gprs nsvc 0 nsvci 101 
gprs nsvc 0 local udp port 23000 
gprs nsvc 0 remote udp port 23000 
gprs nsvc 0 remote ip 10.4.11.199 
The gprs nsvc 0 remote entries 10.4.11.199:23000 is the 
IP/port of the machine running the SGSN as seen from the BTS. 
It is sent by OpenBSC to the BTS in the configuration phase 
and the BTS connects back to the SGSN. 
The second step is to allocate some timeslots to packet data. 
For this, 1 or more network/bts/trx/timeslot nodes are changed 
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using: 
phys_chan_config PDCH 
Apart from these, network is also configured to allow 
connectivity. Next, all processes are started in the following 
sequence. 
Ggsn 
osmo-sgsn 
pcu 
OpenBTS 
 

IV. Packet Capture and Decoding 
 

Once the network is deployed and mobile handsets 
registered on the created network, network packets are 
captured by tshark which is a live terminal command for packet 
capture. The designed Java algorithm captures network packets 
using tshark in real time and identifies application by string 
manipulation. 
 

V. Database Storage 
 

The captured and decoded packets are stored into a MySQL 
database in real time. This is done by Java algorithm which 
captures, decodes and then stores network packets. The 
database corresponds to two tables, one for categorizing 
applications as web based applications including browsing 
websites or mobile peer to peer applications (such as Viber or 
Whatsapp) while the other table stores usage record per each 
application indicating what application was used by which user 
and at what time. Moreover, it also indicates if an application 
was used more than once by the same user. Each entry in this 
table corresponds to three fields (IMSI, Packet arrival time, 
Application name). The IMSI is a user identifier. If the 
application record does not exist in 'application category table', 
a new entry is made in both tables. However, if it already exists 
then only 'usage table' is updated. Figures below show both 
tables in database.   
 

  
  

 
VI. Data Display in Graphical User Interface 

 
A graphical user interface is created using Jquery and php tools 
to display the real time data of captured and decoded packets. 
The interface includes two pie charts, a real time graph and a 

table each of which is described later in the data collection and 
analysis section. 

 
VII. Network Diagram 

 
Shown below in Fig.2 is a block diagram of the network. The 

USRP acts as a base station for signal transmission to and from 
mobile handsets. Open source software implementations of 
GSM and GPRS components are configured in station. 

 
 

 
VIII. Data Collection and Anaysis 

 
The Graphical User interface displays the following data: 

i. Application categories classifying applications as web based 
and mobile applications. This pie chart corresponding to this 
classification is shown below in Fig.3. 

  
 
By clicking on either web or app part in the pie chart, another 
respective pie chart is displayed described as follows: 
 
For applications, the second pie chart shows application usage 
describing what applications are used frequently and by 
majority users. This pie chart indicates the most recent trend 
among users i.e. which application is most famous and which is 
least used. This data can be used for marketing and security 
purposes. Every application can be billed differently at the 
MSC or the Network Centre. Figure below shows usage of 
different applications on pie chart. According to the figure, 
Skype is the most widely used application, then Viber, 
Whatsapp and finally Sticksports. 

Fig. 1 Applications’ Usage Table 

Fig. 2 Block Diagram 

Fig. 3 Pie Chart 1 
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Similarly, for web category, the second pie chart shows 
websites accessed from a phone or computer and their usage 
statistics. If a website is browsed more, its covered area will be 
more in the chart. 
ii. Users are identified on the basis of their phone numbers 
(IMSI). By clicking on any part of the second pie chart, the 
following characteristics are displayed: 

a. The time the application or web page was accessed  
b. The user phone number describing which user accessed 

the page or app. 
iii. A real time graph displays the number of packets per time. 
This graph describes bandwidth utilization by users at ay time. 
This graph is shown in figure below, where x axis denotes time 
and y axis shows no. of packets. 
 

  
 
 

IX. CONCLUSION and DISCUSSIONS 
 
The key features of the designed system are described below: 
1. GSM network – A deployed GSM network by the name 
‘RANGE’ allowing users to register on the network is 
displayed on mobile handsets when networks are searched in 
phones. The network is tested for 5 users. However, more users 
are also supported. Therefore, the number of supported users is 
not limited. The registered users are able to send sms to other 
users. Moreover, GPRS connectivity icon is also shown on 
mobile handsets and logs are displayed on machine terminal. 
2. Per Application Monitoring – The system supports unlimited 
applications and describes what applications are used by 
majority users. Initially, the following applications and web 
pages are stored in the database and tested upon. 

 
Applications Web Pages 

 
Viber 
Skype 
Google Maps 
Angry birds 
Adobe Reader 
Pandora 
Zedge 
Antivirus 
Pool Master 
SickSports 
Whatsapp 
Tango 
 

Google 
Facebook 
Gmail 
Hotmail 
Google maps 
Cricinfo 
PremierLeague 
Youtube 
Twitter 
Radio 
Netflix 
Wikipedia 

 
 
3. Per User Monitoring – The system also indicates the type of 
applications used by a particular user. The system was tested 
for 5 to 7 users but it can support many users. Therefore, the 
number of supported users is also not limited. As a new user 
uses our network, a new entry corresponding to the IMSI of that 
user is automatically created into the database. However, the 
system efficiency slows down with increasing number of users 
and delay is observed.  
4. User to App Mapping describing which user uses what types 
of applications and how frequently is an application used by 
number of users. 
5. Bandwidth utilization by users shown in real time graph. The 
graph shows number of packets over time. 
The developed system displays network packet statistics 
(application, user IMSI and arrival time) and helps identify 
application usage by different customers. This data can serve as 
the basis for network operators to categorize applications such 
that simple web browsing and most frequently used 
applications are prioritized over heavy bandwidth consuming 
applications like peer to peer services. Once applications are 
identified and classified, they can be provided bandwidth 
according to their needs thus enabling network operators to use 
bandwidth efficiently and cost effectively. 
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Abstract 
 

Advancement in CG technology has led to the 
continuous stream of video works which draw from 
traditional aesthetics. CG-produced ink-and-wash & 
cut-out animation, which uses the method of ink-and-wash 
painting, presents one such hybrid example. Ink-and-wash 
painting carries the typical Chinese aesthetics; cut-out 
animation was first made in China in 1958. Although there 
have been many researches on ink-and-wash animation 
and cut-out animation respectively, there have been a 
distinctive lack of research on the hybrid characteristics of 
ink-and-wash and cut-out animation produced with CG. 
This paper purports to identify characteristics of 
CG-produced ink-and-wash & cut-out animation. The 
scope of study covers captured scenes from CG-produced 
ink-and-wash & cut-out animation <The Legend of 
Shangri-La (2006)>. First, a review of existing cut-out 
animation and ink-and-wash painting was conducted to 
study their own characteristics. Case study was then based 
on this review. It was then shown that CG-produced 
ink-and-wash & cut-out animation combines the aesthetic 
features of ink-and-wash with the directorial features of 
cut-out animation to produce hybrid and fantastic 
directorial features. This study explores the traditional 
aesthetics of China, while an insight into hybrid medium is 
expected to inform future production. 

 
Keywords: hybrid; Ink-and-wash painting; cut-out animation 

 

I. Introduction 
 
A. Research Background and Purpose 
 

Ink-and-wash & cut-out animation, which combines the 
Chinese tradition of cut-out animation stemming from the 
1950s with the historic art of ink-and-wash painting, shows the 
traditional characteristics of the Chinese people. However, 
after the 1990s, shrinking market and difficulties in production 
have led to the decline in ink-and-wash & cut-out animation. 
However, the development of computer graphic technology 
has led to the advancement of digital animation production 
method using 3D Maya. But the rapid development of digital 
technology has not yet been accompanied by production 
technique and artistic inspiration in digital animation; the 

result is the lack of quality animation in China. <The Legend 
of Shangri-La (2006)>, subject of the present study, is a highly 
accomplished work of art which combines Chinese tradition 
with modern CG animation technology. The purpose of this 
study is to use an analysis of <The Legend of Shangri-La 
(2006)> to analyse the characteristics of ink-and-wash & 
cut-out animation as a hybrid of traditional cut-out animation 
and ink-and-wash painting; this will offer a meaningful insight 
into a contemporary trend in animation which draws upon 
Chinese traditional elements. 
 
B. Scope of Study and Method 
 

The scope of study covers captured scenes from the 
CG-produced ink-and-wash & cut-out animation. First, a 
review of the characteristics of cut-out animation identifies 
two features; 1) side-view character design; 2) limited 
character movement. 

A literature review of ink-and-wash identifies three aesthetic 
features; 1) change in ink concentration; 2) expression of 
perspective; 3) beauty of blank space. These formed the basis 
of an analytical tool for case study. Thus CG-produced 
ink-and-wash & cut-out animation is shown to have hybrid 
directorial characteristics which combine the aesthetic features 
of ink-and-wash with the directorial features of cut-out 
animation. 

 
II. Theoretical Review of Shadow Play 

 
Shadow play is also referred to as ‘shadow show’ or 

‘lighting show.’ Using light sources such as candle light or 
alcohol lamp, puppet figures made of leather or paper cut-outs 
tell the story in this form of traditional theatre. 
 
A. Features of Shadow Play 
 

Shadow plays are often made of animal skin or cardboard 
paper; character designs tend to show the side-view of figures. 
For these puppet figures to show movement in 
two-dimensional space, the side-view is of necessity. This is 
character presentation unique to shadow play. 

Due to the nature of material used and production techniques, 
shadow plays are limited in the movement of characters. As 
shown in Fig. 1, the movement of rising can only be 
represented in a rather stiff manner by turning the flat paper 
figure. Such limitation in movement and rotation means that 
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movement in shadow play are limited, making the 
characteristic action particular to shadow play. Thus shadow 
play is characterised for side-view characters and limited 
character action. 

 

 

Fig. 1 Characters in Shadow Play 
 

III. Features of Ink-and-Wash 
 

Ma Tao defined ink-and-wash as ‘a style of painting where 
the mixture of ink and water is applied onto paper with a brush’ 
[1] 

These five tones of ink with varying concentration represent 
the unique painting style of ink-and-wash. Depending on the 
amount of water mixed with ink, the scale consists of five 
levels; nong, dam, gan, seup, and heuk. These are vital 
elements of ink-and-wash painting. Dongboong (2015) said 
that ‘ink-and-wash painting is one of the representative styles 
of traditional Chinese painting; it expresses the depth of ink 
concentration without using any color.’ [2] The varying tones 
are summarised in the Table. Composition of ink-and-wash 
draws from the scene composition of traditional Chinese 
ink-and-wash paintings. ‘Chinese ink-and-wash paintings use 
multifocal projection or cavalier projection; this not only 
retains the blank spaces in painting but also break the reality 
and introduces blank spaces in parallel as required by 
composition.’ [3] Such style implies that the scene is no longer 
limited by perspective; objected can be depicted as being in 
different locations and being in different times. Also, treating 
‘blank space as picture’ comes from Lao-tzu’s notion of 
apologetics; “knowing right and wrong but pretend to not 
know; the better the music, the less audible it becomes; the 
better the shape, the less visible it becomes.” Here, the ‘white’ 

in painting does not imply meaningless emptiness. Rather, 
blank space is a part of composition. Chinese ink-and-wash 
pays much attention to ink and the change in ink color; with 
black and white as main color, the varying concentrations of 
ink represent the relationship between the real and the unreal 
on white paper, creating a dreamy atmosphere. 

Thus it is shown that ink-and-wash has three expressive 
methods; 1) change in ink concentration; 2) expression of 
perspective; 3) beauty of blank space. 

 
IV. Analytical Tool 

 
Analytical tool is derived from the result above, as shown in 

the Table below. 

V. Case Study 
 

A. Case 
 

The present study addresses the 2006 CG-produced 
ink-and-wash & cut-out animation, <The Legend of 
Shangri-La (2006)> as explained in the table below. <The 
Legend of Shangri-La (2006)> received high honours in 
DigiCon6+2 Digital Works Contest hosted by TBS in Japan; it 
also received the Best Short Film Award at “Monkey Award 
for the United States” China International Animation Works 
Contest. 

B. Case Study Analysis 
 

<The Legend of Shangri-La (2006)> combines the two 
traditional Chinese cultures by fusing the features of shadow 
play and the aesthetic characteristics of ink-and-wash through 
CG technology. All characters in the film appear flat; 
whenever characters turn around, they do so in the form of 
paper. Also, using ink variations around characters points to 
the hybrid directorship which adds the beauty of ink-and-wash 
to the flat characters of cut-out animation. <The Legend of 
Shangri-La (2006)> has its backgrounds depicted in 
ink-and-wash tradition. The composition of background 

TABLE II 
ANALYTICAL TOOL 

        
Shadow Play  Ink-and-wash 

1. Side-view character 
design   

 1. Change in ink 
concentration 

2. Limited   character 
movement   

 2. Expression of perspective
3. Beauty of blank space 

    
Computer Graphic Technology 

    
<The Legend of Shangri-La (2006)> 

TABLE I 
NONG-DAM-GAN-SEUP-HEUK 

        
Type Image Content 

Heuk 
muk 

 

A darker black than nong muk. Used to 
paint very dark spots in painting. Leaves 
a strong impression. 

Nong 
muk 

 

Very dark ink, often used for landscape 
in proximity to the painter or the dark 
side of object. Gives a sense of reality. 

Gan 
muk 

 

Ink is diluted with a small amount of 
water. Used for rocks in a mountain and 
for depicting energetic growth. 

Dam 
muk 

 

Ink is diluted with a lot of water; not 
dark. Used to paint far away views or 
the lighter side of object. 

Seup 
muk 

 

Ink is mixed with a lot of water. Used 
for painting fallen leaves in rain or 
moss. Moistens the picture. 

TABLE III 
SUBJECT IN THE PAPER  

        
Type Content 

Genres Animation 
Title <The Legend of Shangri-La> 

Director Chen Ming 
Release Date 2006（China） 

Production Co GDC Productions 
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landscape is in ink-and-wash style for distant views; landscape 
is depicted as vast and blurred, Also the painting has blank 
space; this is in line with the beauty of blank space. From ink 
color to black and white, the color changes from black to soft 
grey; the changing colours express a sense of volume and 
space. <The Legend of Shangri-La (2006)> also presents facial 
design which combines various colors. Such expressive 
method is based on traditional Chinese comedy direction, and 
expresses the class and personality of character through the 
facial image of formalization. 
  

  

Fig. 2 Two scenes from <The Legend of Shangri-La (2006)> 
 

<The Legend of Shangri-La (2006)>, which was produced 
using CG technology, differs in production method from 
traditional shadow play or ink-and-wash painting; and yet, 
scenes still maintain features of traditional display and 
ink-and-wash painting. This points to that Chinese tradition of 
people’s art has not fallen behind its time due to the digital 
revolution and that its artistic and market values are still valid. 
 

VI. Conclusion 
 

<The Legend of Shangri-La (2006)> presents a hybrid 
expression of the expressive features of shadow play and the 
aesthetic elements of ink-and-wash painting. As such, it 
provided China with a significant experience of digitalization 
of traditional Chinese arts by preserving Chinese traditional 
culture with the aid of CG technology. This paper pointed to its 
hybrid characteristic and will be able to serve as reference in 
future productions as well as future researches. 
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Abstract  
The Chinese animation market is growly rapidly. Since 

The Great Proletarian Cultural Revolution, China has 
learned computer graphic technology from Europe and 
the USA to produce a large volume of contents; and yet, 
not many have won critical acclaim. In fact, animations 
from the past appear to have greater artistic merit and 
public appeal. This study addresses the value of “Portrait 
Brick of Han Dynasty (Chinese, 汉画像砖，Pinyin: Han 
Hua Xiang Zhuan),”a traditional Chinese wall pattern, 
and seeks ways of using it in contemporary contexts. 

Keywords-Paper-cutting Animation; Portrait Brick of Han 
Dynasty; Mr. Nan Guo 

  
I. Introduction      

Since the Great Proletarian Cultural Revolution of 1976, 
Chinese artists have adopted advanced computer graphic 
technology from Europe and the USA to emulate their 
contents. [1] As a result, copying and plagiarism became 
common place, to an extent that very stylistic identity of 
Chinese animation has become ambiguous. Such culture of 
emulation has improved the production quality of animation, 
but has resulted in a relative lack of efforts in storytelling, 
concept design and direction; the overall quality therefore 
remains rather low. However, great works from the past, 
when technology was inferior, were and still are widely loved 
by the public; <Mr. Nan Guo>, which uses traditional patterns 
and style, is one such example. The symbolic significance of 
Chinese traditional patterns, as well as metaphoric 
expressions, must be appreciated for their artistic value and 
applied to contemporary contents. 

 
II. The Theory  

Stop motion is one of the production methods of animation. 
Diverse textures and traditional labor are used to produce stop 
motion animation. Production of stop motion has recently 
decreased in quantity, but it is still loved by many around the 
world. Children love stop motion because of the familiarity of 
texture and the simplicity in motion and expressions. While 
CG animation is seeing a boom due to advancement in 
technology and natural expressions, stop motion is still loved 
precisely for the lack of those advantages. Children love toys; 
stop motion uses textures which convey such sensitivities. 

Second, stop motion is limited animation; with fewer 
frames per second, stop motion presents slow scenes with 
more still shots, presenting simple and easy viewing. 

<Marry and Max>, produced in 2009, used these features to 
it's advantage. Simple, sometimes awkward, and exaggerated 
action language depicted a world full of rules, conveying the 
director’s profound message to the viewers through simple 
and easy visual; the result was a greatly moving work of art. 
Thus even amid a flurry of CG animations, <Marry and Max> 
received numerous international awards1.  
 
A. Symbolic Significance of Patterns in Chinese cut-out 
animation <Mr. Nan Guo> 
 

The best results will be obtained if your computer word-
processor has several font sizes. Do not use fonts smaller than 
the fonts specified in Table I. As an aid to gauging font size, 1 
point is about 0.35 mm. Use a proportional, serif font such as 
Times or Dutch Roman. Portrait Brick of Han Dynasty2 is one of the most valuable 
image sources from the Han dynasty. [3] Originating from the 
Period of Warring States, Portrait Brick of Han Dynasty 
blossomed during the Han dynasty (BC 202 – AD 220), later 
declining during the Sui and Tang dynasties (Sui: 581-618, 
Tang: 618-907). The design of Portrait Brick of Han 
Dynasty shows simple and unaffected signs and lines which 
make up bold compositions; their static sculpture style 
represents communities, the political system, architecture and 
                                                      
1 Awards include: 2009 Sundance Film Festival Pre-Show invitation; 
59th Berlin International Film Festival Teddy Award; 33rd Anxi 
International Animation Festivle, Long Films Section, Grand Prix; 
3rd Asia Pacific Screen Award, Best Animation; Queensland Film 
Festival, Best Scenario; Stuttgart Animation Festival, Grand Prix; 
Zagreb Film Festival, Viewer’s Award and Special Award, 
Australia Director’s Association, Best Director  
2 Portrait Brick of Han Dynasty (Chinese, 汉画像砖，Pinyin: Han 
Hua Xiang Zhuan): Decorative pattern from Han dynasty, applied to 
objects, sculptures and building bricks. Made through various 
methods, patterns and motifs. A key artifact in the research of 
politics, economy, culture and folk customs of Han dynasty. 
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customs of ancient China. Thus it is widely perceived as a 
valuable source for traditional folk art and academic research. 

<Mr.Man Guo>(Chinese: 南郭先生; pinyin: nán guō xiān 
shēng)3，a 1981 paper cutting animation is a stop motion 
animation which combined the classical characteristics of 
ancient Chinese sculpting pattern to cut-out animation. It is 
thought to have offered the best representation of Portrait 
Brick of Han Dynasty mural style in cut-out animation. 

 
TABLE I 

PATTERN COMPARISON BETWEEN “PORTRAIT BRICK OF 
HAN DYNASTY” AND <MR. NAN GUO>   

       
The author drew from Portrait Brick of Han Dynasty's 

pattern design principles to design lead characters; figure 
lines are simplified and perspective complanation is used to 
add details. Frontality and super positioning, methods of 
pattern sculpting, were used with relief engraving to express 
simplicity, sophistication, exaggeration and combination; 
apparent is the subjective imaging of bas-relief. The horse-
riding bureaucrat is expressed using bold lines to show his 
authoritative character; the emotions of fear among ordinary 
people and the bureaucrat’s unpleasant character are all 
dramatically conveyed. This is an expression of the ancient 
Chinese feudal system. 

  
Portrait Brick of Han Dynasty expresses ordinary folk life 

through perspective complanation and line simplification to 
depict scenes from folk life and cheerful citizenry. Authors 
depicted six different classes and their lifestyles in one scene, 
from family life and drinking, to playing Chinese chess, 
cockfighting, blacksmithing and poets writing poems. This 
                                                      
3 <Mr. Nan Guo>(Chinese:南郭先生;pinyin:nán guō xiān shē
ng):this is the director of the Shanghai Fine Arts Film Studio: Qian 
Jia and Wang Bairong ,the paper-cutting animation film in 1981. 
Won the Ministry of culture in 1981 outstanding film award. This is 
a very prominent national style of art works.--baidubaike--
<Mr,nanguo> 

depicts a lively market scene in a village where Mr. Nan Guo 
lives. 

 
TABLE 2 

COMPARISON OF CURVE PATTERNS IN MURAL 
AND <MR. NAN GUO>  

 
Dancing court ladies in <Mr. Nan Guo> are similar to 

flying faires in Dunhuang(Chinese:飞天仙女; pinyin: fēi tiān 
xiān nǚ), heavely ladies, in Dunhuang murals. With slim 
waists, court ladies use their long sleeves for dance, moving 
elegantly in curved lines. Musicians are symmetrically 
aligned around the dancing ladies; this echoes the symmetry 
in Dunhuang murals. Crane images also show <Mr. Nan 
Guo> echoing the figurative expression of Portrait Brick of 
Han Dynasty. Actual proportions are ignored and detailed 
sculpture patterns are disregarded. Cranes depicted with only 
a few curved lines feel clear and dynamic; the image is simple 
but not monotonous. 

 
TABLE 3 

COMPARISON OF CHARACTERS IN CHINESE 
TRADITIONAL THEATER AND <MR.NAN GUO> 

CURVE PATTERNS IN MURAL AND <MR. NAN GUO> 
 

 
For characters, the ‘clown’ character’s makeup elements in 

traditional Chinese theatre has influenced <Mr. Nan Guo>. 
Clowns are comic characters, with funny-looking eyebrows in 
the shape of “八 .” A sharp chin with an inverted-triangle 
moustache represents a shallow character. In ancient 

Source Picture Description Pattern Features Meaning 
Portrait 
Brick of 

Han 
Dynasty 

 
Hunting<Chin

ese，狩猎

图，

pinyin:shòu liè 
tú> 

Used frontality 
and superposition; 
Bold lines depict 
class characters 

Exaggerated 
figures, 

caricature of 
figures’ 

personalities 
Mr.Nan Guo  Figure 

Portrait 
Brick of 

Han 
Dynasty 

 

Ordinary Life Perspective 
complanation and 

line 
simplification; 
Class structure 
expressed in 

various pictures 

Folklore and 
ordinary life 

Mr.Nan Guo 

 

Market Life 

Source Picture Description Pattern Features Meaning 
The 

Dunhuang 
Murals 

(敦煌壁画) 
 

Flying faires in 
Dunhuang (飞天

仙女) 

simple dancing 
lines and elegant 

movement for 
aesthetic 

expression; 
symmetric 

character image 
arrangement 

Aeshtetics of 
movement in 

dance 

Portrait 
Brick of 

Han 
Dynasty 

 
Dancing court 

ladies 

Mr.Nan Guo 
 

Dancing court 
ladies 

Portrait 
Brick of 

Han 
Dynasty  

Crane simple image 
line; 

simply, but not 
monotonous 

Traditional 
Chinese painting 

Mr.Nan Guo Crane 

Source Picture Description Pattern Features Meaning 
Traditional 

Chinese 
Theater  

Clown(丑角

儿) 
“八”-shaped 

eyebrows and 
inverted-triangle 
moustache for 

funny expression 

atire, emotion 
expressions 

Mr.Nan 
Guo  

Characters Satire, contrast 

ICCT 2017  International Conference on Cultural Technology

- 202 -



traditional Chinese theatre, the actions of clowns were 
expressive and diverse, with funny poses. 
 

TABLE 4 
ACTION PETTERN OF CHARACTERS IN FOLK ART AND 

<MR. NAN GUO>  

 
Action is used to express characters. In shadow puppetry, it 

is difficult to vary facial expressions due the nature of 
material used; thus action plays a much greater role. Thus 
even before Disney’s “12 animation principles” were 
established, exaggerated actions and expressions had been 
used in Chinese shadow puppetry. <Mr. Nan Guo> represents 
an incompetent figure who lies his way into a royal band of 
musicians. He is also a proud and ignorant character; his 
character is expressed through dynamic action which delivers 
figurative expression and satirical interpretation. 

Successful animation figure design must have recognisable 
signs which are in line with the public’s aesthetic taste and 
customs. This in turn produces an expression of a nation’s 
aesthetic identity. 

 
III. Conclusion 

 
<Mr. Nan Guo> has much greater value of tradition and 

education than the likes of < Boonie Bears(Chinese， 熊出
没，pinyin:xióng chū mò )> or  <Pleasant Goat and Big Big 
Wolf (Chinese, 喜羊羊与灰太狼 pinyin: xǐ yáng yáng yǔ huī 
tài láng)> which have been hugely popular in 2016; the 
former shows the potential for animation which uses Chinese 
traditional styles. While technological development has a 
much greater impact on the works, it may seem natural that 
animations follow the American and European styles. 
However, the loss of unique Chinese identity is attributed to 
such thoughtless emulation. 

 The prominent Chinese author Lu Hsun said, “what is 
traditional is global,” pointing to the importance of traditional 
culture. The meaning of traditional Chinese folk art can be 
found in the inimitable art of pattern production and the 
historical tradition in its conservation. Traditional Chinese 
patterns convey a Chinese understanding of the beauty of 
community, nature and human life; they also form a unique 
genre of folk art which reflects the creative thinking of 
traditional design. Thus it is important to rediscover 
traditional resources with great value and use them to develop 
unique fusion contents with the benefit of advanced 
technology. 
 

References  
[1] FengWei, “The Application and Development of Stop-motion 

Animation in China,” Central Academy of Fine 
Arts.2016.5.28.China 

[2] YongQing, LiLei, TangXuelian, “Refreshing the Clamour of 
Stop-motion Animation "Mary and Max". ”Press Circles, 2010.6.  

[3] Ma Xiao, “The Inspiration of the Art Portrait in Han Dynasty to 
Animation Creation of China”,  Fine Arts Department, Huainam 
Normal University, Huainan 232001, 2014.6， China. 

[4] HeJing, “Study on the Value, Limitation and Prospect of Chinese 
Paper Cutting Animation”, 2007, Korea. 

[5] Linlin, “China-made animation to go abroad to rely on Chinese 
elements,” China Film News, 2013，10（23）：12. 

Source Picture Description Pattern Features Meaning 
Traditional 

Chinese 
Folk Art  

Chinese 
shadow 
puppetry 

Rhythmic 
sensation 

character 
features 

Mr.Nan 
Guo  

Paper-cutting 
animation 

Proud and 
narrow-minded 

on the run 

symbolic 
contrast 
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Abstract 
The idea of competitiveness has been broadly accepted 

and has turns into a part of debate in international 
forums. Today world-wide economy cannot be 
enlightened by using the same approach without 
innovative technology as it was a few decades before. 
When progresses of the firms and states are observed, 
public generally regard international competitiveness as 
critical part of the debate. The study in this paper 
attempts to evaluate position of Pakistan’s economy with 
the perspective of International Competitiveness in terms 
of its technological development and exports progress. It’s 
concluded that export markets can be strengthening by 
the countries with the passage of time. There is crucial 
requirement to improve their technological progress and 
governance. Pakistan is passing through the stage where 
there is need to employ the standards of international 
competitiveness. The study is sum up by explaining a 
suggestion to government of Pakistan with the key 
highlights that higher technological exports will comes 
true only by intensification of research and development 
via investment in the human capital of the economy. This 
entail mutual efforts from three major players; 
individuals, business entrepreneurs and government. 

Keywords: Technology, Competitiveness, R&D.  
I. Introduction 

Progressive competitiveness of economies is a key 
requirement of the day and capability to contend in the global 
marketplace is of significant concern. Problem begins from 
the belief that the primary goal of a country is not the current 
account’s growth, rather the growth in the real incomes of its 
natives for which the progress of the domestic productivity is 
the essential theme. Alternatively, we should remember that 
nations do not contend with each other the way firms compete 
with one another. The correspondence between the countries’ 
competitiveness and firms’ competitiveness is not real 
(Krugman [1994a], [1994b]; Krugman [1996]). . If firms 
faces decline of shares in global market, it is due to the lack 
of international competitiveness. When an economy’s current 

account balance reflects a deficit, poor international 
competitiveness of the nation is place ahead [(Nurbel, A. 
(2011)].  

Primarily the majority of the economists explained the 
notion of international trade on the basis of comparative 
advantage, and then turns into a new attribute of Trade theory. 
The study in this paper attempts to evaluate position of 
Pakistan’s economy with the perspective of International 
Competitiveness. The major focus of the study is to 
understand the importance of the concept of competitiveness, 
to investigate Pakistan’s position in International market and 
to identify what lessons Pakistan should consider important to 
learn from newly emerged economies.  

 
II. Theoretical Background 

 Most disrupting and strongly debated conception of 
competitiveness was firstly introduced by Porter. He offered 
an idea that how a country might play a game strategically 
and could be successful in extracting great levels of revenues 
from trade, by implementing new trade theories. The 
comparative advantage theory of Ricardian gained a new 
aspect as Porter emphasized on development of comparative 
advantage or innovativeness by improving to sustain greater 
shares of market. Therefore, the idea of productivity that can 
be work to attain greater levels of international 
competitiveness materialized [Porter M.E. (1990)]. 

Indices based on productivity are extensively used in the 
measurement of competitiveness. As per Porter point of view 
productivity is the most valuable thought in international 
competitiveness. The absolute productivity index that imitates 
this benefit is the Total Factor Productivity (TFP). A country 
is called competitive when its industries maintain an average 
level of Total Factor Productivity TFP higher than the level 
its trading competitors have. TFP is a determinant of 
development, growth and efficiency as a whole.  

Competitiveness can also be measured by indices that 
demonstrate exchange rate management and trade 
performance. Furthermore, the real effective exchange rate 
(REF) or the Purchasing Power Parity (PPP) of a country’s 
currency is the necessary tools for the assessment of 
competitiveness analyzed by financial analysts and 
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economists. Structure (goods and their desired destination) of 
exports and commodity development and dynamics, as well 
as intra-trade, attentiveness, concentration, awareness, 
complementarily, discovered comparative advantage, etc are 
includes in these indices.   

As a survey paper, the concepts, explanation and 
measurement of competitiveness are the major concerns to 
evaluate further in order to measure Thailand’s position in the 
region. 

 
III.An Overview for Understanding Competitiveness 
 The belief of competitiveness has been disrupting and is 

connected with two extremes microeconomic issues or 
macroeconomic issues. Krugman (1994) explains that firms 
compete for exports, not the nations. Lall, S.(2001) put 
emphasis on that nationwide competitiveness is an actual 
issue that can be explained and measured. Start moving from 
low technology to higher technology is not an easy process 
that concerning with many policy interventions. 
 

Krugman thinks that the idea of competitiveness is not 
considerable and appropriates it as dangerous obsession. It is 
unsafe when implemented to national economies. His remarks 
and contributions in progress of the strategic trade theory 
often linked with competitiveness were broadly noticed. He 
believes that emphasis of competitiveness is on trade balances 
which detract from the factors of growth in national 
productivity. A due consideration has been given to 
international trade in competitiveness debate. Along with 
investment in international trade, human resources and 
technology were also given significant importance which is 
core essentials of productivity. Kaufman’s criticism consist of 
several points: countries are not like companies and any 
correspondence among them is ambiguous, competitiveness 
does not clarify productivity and competitiveness does not 
present reasonable base for public policy [Burton, Jr. (1994)]. 

World Economic Forum (WEF) defined it as 
Competitiveness is associated to the set of organizations, 
factors, and policies that determines the productivity level of 
a country. The main insightful definition of competitiveness 
is a share of a country in international markets for its goods. 
This creates competitiveness a zero sum game, due to gain of 
one country raises at the cost of others [World Economic 
Forum (2014-15)]. 

Real competitiveness is explained by productivity. 
Productivity is a variable that permits a nation to maintain 
high wages, a strong money, and handsome return to 
investment and with all of them a high level standard of 
living. Global economy is not a zero-sum game and various 
countries can expand their richness if they can start improving 
productivity [World Economic Forum (2005)].  

Productivity is a main driver of the rates of return on 
investment, which in turn reflects the level of aggregate 
growth rate of the economy. So, a more competitive economy 
is the one that is expected to grow more rapidly over the way 
to long term.  

 
IV. Measuring Competitiveness from Recent Indices 
 Competitiveness is a many-sided phenomenon and not easy 

to sum up in a particular index. The yearly report of World 

Economic Forum and IMD (International Management 
Development) employ a vast combination of variables 
(qualitative and quantitative) for the sake of measuring 
competitiveness. Data is being structured in indicators, factors 
and sub factors that allow summing up competitiveness in a 
single index. Report of World Economic Forum “The Global 
Competitiveness” is publish and issued yearly from 1979. At 
the beginning it consists of only 16 countries and in its 
newest version published in 2016-2017, the analysis has been 
extended to 138 countries. The Global Competitiveness 
Report highlights the progresses and achievements of 
member countries. It provides a depiction of selected 
countries overtime accomplishment of normalized per capita 
GDP and as well as demonstrates the differences in per capita 
GDP among various countries. In the network of Global 
Competitiveness, major intuitions concentrate on various 
factors that decide productivity level of a country. These 
factors matters in a different way among different countries 
subject to their phase of development, the relative 
significance of these factors vary over time.  

The recently developed four competitiveness indices are 
used in our paper to identify our position in international 
market which are reported in Global Competitiveness Report 
“World Economic Forum 2016”, World Industrial 
Development Report UNIDO 2016, World Competitiveness 
annual book 2016 published by IMD (International Institute 
for Management Development) and The Global 
Manufacturing Competitiveness Index 2016. As per Global 
Competitiveness Index, following Table 1 presents an 
indication of counties ranked from Top 1 to 10. Whereas 
Table 2 show a ranking of some selected countries. 

 
Table 1: Global Competitiveness Index (Top 10 Countries) 

Country 2016 Ranks 2015 Ranks 
Switzerland 
Singapore 
United States 
Netherlands 
Germany 
Sweden 
United Kingdom 
Japan 
Hong Kong SAR 
Finland 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1 
2 
3 
5 
4 
9 
10 
6 
7 
8 

Source: World Economic Forum (2016). 
Table 2: Some Selected Economies 

Country 2016 Ranking 2015 Ranking 
Norway 
Taiwan 
Ireland 
China 
Thailand 
India 
Turkey 
Lao PDR 
Bhutan 
Pakistan 

11 
14 
23 
28 
34 
39 
55 
93 
97 
122 

11 
15 
24 
28 
32 
55 
51 
83 

105 
126 

Source: World Economic Forum (2016). 
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The Global Competitive Index is calculated for 138 
countries in 2016 and world competitiveness positions are 
provided. Switzerland is ranked at top as it is most 
competitive nation of the world, whereas Singapore is at 
second and the United States is ranked third. Switzerland’s 
top position reveals its capacity of innovation and existence 
of sophisticated business [World Economic Forum (2016)].  
Among some Asian countries like Singapore is ranked as 
second, Japan as eighths, Hong Kong as ninth and Taiwan as 
fourteenth. These countries have higher quality of 
infrastructure, healthy/skillful workforce and efficient 
markets [World Economic Forum (2016)].  

Thailand and India are ranked as thirty-four and thirty-nine 
respectively has exposed high scores if compare to various 
other Asian countries due to their potential for innovation and 
sophistication of firms operations. Use of technology by firms 
and transfer rates of technology are seemed to be high, but the 
penetration rates of using latest technologies are still very low 
by international standards [World Economic Forum (2006)]. 
Pakistan is ranked as one hundred and twenty two in Global 
Competitiveness index 2016-17 and comes along with poorer 
performers due to the deficiency of good quality governance. 
The country has revealed reasonably low ranks in all nine 
pillars of competitive index particularly in health and primary 
school education, Macro-economy, training and Higher 
education, and Technological eagerness. The Global 
Competitiveness Index 2016-17 demonstrate countries at 
lower end are Chad, Mauritania and Yemen [World 
Economic Forum (2016)]. 

 
V. Technological Progress and World Market Trends 
 

Technological progresses in recent years have observed in 
International markets. A general assessment of technological 
progress is noticed as research and Development expenditures 
as proportion of total GNP. Technological concentrated 
activities are growing more quickly than some other activities 
since they offer higher productivity, prospective for 
continuous learning, and extent of FDI that present immense 
potential for exports. Nations can reinforce their export 
market through changing on from simple to superior 
technological enlargement. However resource based products 
using low technology is initial point for building 
competitiveness for developing countries but trends of world 
market recommends that it is also needed to encourage 
structural change. The countries that preserve higher rates of 
export development have improved their technological 
composition of production and exports [Zia, U. 
(2007)]. Technological groups normally classified with 
respect to products are as following,  Resource Based/Primary   Lower/Light Technology [LT]  Medium/Average Technology [MT]  Latest/Higher Technology [HT] 

Report of ADB describes exports using category of 
technology by giving explanation about the share of world 
market of regions. There is a prominent increase of East 
Asian economies in high technology (HT) than in medium 
technology (MT) goods. Singapore, Malaysia, Korea, 
Philippines and Thailand have revealed a growth in high 

technology (HT) and medium technology (MT) exports 
[ADB Institute (2004)].  

Various developing economies such as Korea and China 
have formed their domestic capabilities in adopting high 
technology. This extend of capabilities was determined in the 
early phases through the introduction of active industrial 
policy, with the limitations on inward FDI, security of fresh 
industries, provision of credit, strong back-up of domestic 
research & development and professional skills [Lall, S. 
(2001)]. 

Economies with no well-built domestic capabilities have 
turn into main high technology exporters. They give 
concentration to integrated production systems, primarily via 
performing comparatively simple assembly. Lot of countries 
has controlled to promote their role by means of moving into 
better national content, design planning and development, 
marketing at regional level and so on. Country like Singapore 
is significantly revealing for more sophisticated electronics, 
in the company of remarkable design competencies and rising 
local connections. On the other hand, some nations such as 
the Philippines or like Mexico are still concerning the 
circumstances to the value succession [ADB Institute (2004)]. 
There are few Latin American economies like Brazil, Mexico 
and Argentina are the sound examples of compound Medium 
Technology exports directed by Auto industries [ADB 
Institute (2004)].  

East Asia is leading in high technological products. South 
Asia is gaining its market shares in all segments, specifically 
in lower technology and resource based products. Although in 
both by global standards, it ruins a diminutive player [Lall 
and Albaladejo (2003)].  

 
VI. Analyzing Technology and Competitiveness Position of 

Pakistan 
 Position of Pakistan in competitiveness is assessed by 

evaluating various findings of some current studies. Share of 
Pakistan in entire world exports has decreased from 1990 to 
2002. The share in world manufacturing exports has stayed 
stagnant at point 0.19 percent. Several developing economies 
such as China, Malaysia, India and Thailand have shown a 
prompt growth in exports in this phase [Sakib, S. (2004)]. 
Heavy investment from Pakistan has made to set up for post-
MFA system and demonstrate remarkable performance in 
first 8 months of 2006. In reference of its cotton manufactures 
exports, export share in US market has improved by 13% but 
the share in the market of EU has dropped by about 15% 
[Amjad (2005)]. Regardless of having technological, 
economic and structural development, economy of Pakistan 
stays dependent in the production and processing of cotton. 
Greater than 70% of Pakistan’s export is depends on cotton 
related goods. The contribution from cotton products is about 
11 to 16% of all domestic products [Amjad (2005)]. In export 
sophistication Pakistan’s scores are quite low. These low 
scores reflect its supremacy in low technological products. 
The capacity of Pakistan has limited in latest technological 
areas such as in scientific and R&D in relevant areas. Having 
small share in its technology intensive products and failing to 
elevate it, exports of Pakistan stayed concentrated in lower 
technological areas. In accordance with one estimate studied 
in 2002, 75% Country’s export was associated with low 
technology. Sri Lanka has a fruitful technology profile of its 
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exports as compared to Pakistan’s exports [Sakib, S. (2004)]. 
Pakistan is facing disregard in human/social capital and skill 
development, Harbison-Myers Index of Skills showed a 
major decline in R&D specially spending on education. It is 
also surprising to notice that Pakistan is below compare to 
Nepal and Bangladesh. As a comparison of productivity 
measures with some related economies demonstrates that 
Pakistan’s projected per capita MVA (manufacturing value-
added) is lower than China, Philippines, Thailand, India and 
Sri Lanka. Manufacturing at large scale, the progress in 
private investment is very slow that is one of the main 
limitations in the growth process of Pakistan’s economic. 
Unit wage costs of Pakistan are greater than most other 
regional countries. Basis for less business encouraging 
environment includes higher business costs, insufficient 
provision of infrastructure, political instability, undesired and 
poor regulations from government. 

 
VII. Conclusion 

VIII.  
A depiction of competitiveness of Pakistan’s economy 

connected with its export performance in presence of level of 
technology used has been explained in this study. As a 
conceptual study, the notion, description and evaluation of 
competitiveness has been analyzed and passed on further to 
observe the trends of global market. Competitiveness is 
associated with the technological development and exports 
progress of different countries. Export performance in terms 
of technology intensive position of Pakistan is examined as 
key concern of international competitiveness in world market. 
It’s concluded that export markets can be strengthening by the 
countries with the passage of time. There is crucial 
requirement to improve their technological progress and 
governance. Primarily developing economies can initiate 
from low technology as besides in case of Pakistan, however 
with the passage of time it becomes essential to transfer from 
primary to more sophisticated technologies. Competitiveness 
of a country can be elevated with the help of technology 
intensive activities. Pakistan is passing through the stage 
where there is need to employ the standards of international 
competitiveness. The study is sum up by explaining a 
suggestion to government of Pakistan with the key highlights 
that higher technological exports will comes true only by 
intensification of research and development via investment in 
the human capital of the economy. This entail mutual efforts 
from three major players; individuals, business entrepreneurs 
and government. 
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 Abstract 

Creative activity is a good platform to encourage the 
kids toward effective learning. In this study, students' 
academic competence is checked on a series of 3 levels: 
Attention, Memory, and Reproduction. The entire 
societal model agrees that creative activities like audio-
video clips, book readings and coloring or drawing 
activities all boost students’ confidence and motivation 
for education. They also agree on the point that audio-
visual aids grab more attention and kids also recall 
animated cartoons more than any other activity like 
paintings and book reading.  
 
Key words: Learning, observatory learning, creative 
activities, student, teacher 
 

I. Introduction 
Since Albert critically say that, the eminence of 

individual’s life is deeply prejudiced by the creative 
involvements of some definite societal models. Creativity has 
repeatedly been differentiated as a versatile construct. 
Depending on the content and context, creativity change 
human abilities, their process, or resulting behaviors 
(Mumford & Gustafson, 1988). Psychologists always prefer 
creative activities as Angela Hobday, had suggested 100 
activities to promote creativity in different therapies (Hobday 
& Ollier, 1998). A large amount of this study has been 
accepted on this finding that these activities would lead to 
further valuable exercise of this social reserve (Taylor, 1964). 
In current times, this objective has become more significant 
because of the highest position on innovative talent in a globe 
of rapid communal and scientific revolutions (Deva, 1984).  

The school children observe the individuals, who exist 
around them and these individuals behave in different 
manners. Every kid has 4 conditions to change their learning 
patterns; give attention to an activity which is performed in 
front of it, secondly try to memories what he/she observe in 
any activity, thirdly try to copy this activity and at last he/she 
motivate them self yes I can do it by myself alone. This is 
exemplified throughout the experiment of famous Bobo 
Doll (Bandura, 1961). In Albert Bandura’s Observational 

Learning theory these individuals are called “models”. Kids 
observe these models are reproducing them in their behaviors 
and activities. Kids imitate those models which they think are 
more similar to them. According to this theory, kids built 
their own choice patterns (McLeod, 2011).  

Even though the creative activities have customarily well 
thought-out fun ruffles, but they are in reality a fundamental 
part in the learning mystery. Drawing helped children to 
boost their self-confidence, get better their creative skills, get 
sharpen their reading ability, and their decisive thoughts too 
(Kear, 2010). In Pakistan, it is defined that the informed 
classroom teacher can play as a powerful central role in our 
educational sector. And they are front ‘line change agent in 
education system (Dr. Siddiqui , 2012). In Pakistan where 6.5 
million children are out of school we should try to motivate 
them toward education through low cost or free creative 
activities. Creative activities play a vital role to motivate the 
children toward education. And creative activities affect the 
observational learning which is later on discuss in literature 
review section. In Observational learning every person learns 
new things or behaviors through observing the other. For the 
first day of a kid, he/she gather all observing activities which 
take place around him/her then he/she learn how to behave in 
this world or how to act in this world. It is very important at 
the time of childhood when we never know anything and 
can’t say this problem as well. Albert Bandura is the founder 
of this theory which tells four steps and its impact as well. 
The key step of this learning is ‘attention’ if a child is 
attentive towards you then he/she must imitate your 
behaviour otherwise the theory fails it’s finding. For the 
purpose attention grabbing, Albert Bandura use models, 
which catch the kids’ attention and teach them new learning 
patterns. These models are teachers, parents or any 
authoritarian personality. In this research, we find the 
relationship of creative learning activities and their link with 
attention, memorization and reproduction in specifically 
Fazilia Public Secondary School (FPSS), Gari Afghan Taxila 
Pakistan’s educational patterns with our in-depth interview 
techniques. Creative activities in education transform the 
lives of children and enhance their achievements and skills. 
Fazilia Trust Pakistan believes that “an investment in 
education always pays the best interest”. Fazilia Trust 
Pakistan (FTP) has been successfully running a school in the 
Village of Ghari Afghana, Taxila since 2000. Fazilia Trust 
Pakistan’s Chairman joined the government in the notion of 
moderation. He also formed first model school of Pakistan on 
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22-2-2000. Today that institute consists of an English 
medium schooling system, a well-equipped boarding facility 
and a degree college for women. The School has 384 students’ 
strength. Further than 38% students are paying nominal fee, 
while the other kids are availing free schooling or subsidy 
under a child sponsor programme. Fazilia Public Secondary 
School system in collaboration with FUNKOR child art 
center also carries out various creative activities to enhance 
the confidence and abilities of the students. 
 

II. Literature Review 
Learning is a change or modification that brings about 

growth and behaviors or capabilities of learner. Every learner 
has a tremendous variety of talents, capacities and 
potentialities. Individuals differ greatly in the amount and 
equality of a talent or capacity they possess (Robinson, 1999). 
Students promote self-regulation, or a process that activates 
and sustains cognitions, actions, and involvements, and that 
are leaning toward aim achievement for the successful 
adaptation of school requires (Zimmerman, 1989, 1990).  

In current researches, cognitive theory researcher has move 
their interest to the practice whereas self-authoritarian skill is 
manifested and include how kids parched juveniles be trained 
to by yourself functioning from mingling peoples in a 
creative, acclimatizing and generative manner (Boekaerts, 
Pintrich & Zeidner, 2004). The B.F. Skinner theory is based 
upon the thought that learning is a purpose of change in 
apparent behaviors. Change in action or behavior is the result 
of a person's response toward any incident or motivation that 
occurs in his surroundings (Skinner, 2013).  

Skinnerian learning theory emphasis the power of positive 
reinforcement and this reinforcement can have long-lasting. 
He believes that human progress depends on the a person’s 
learning skills but now a day’s developmental scholar are 
more concerned about Albert Bandura’s cognitive brand of 
learning theory because he made his cognitive emphasis 
clearly on Observatory learning (Sigelman & Rider, 2014). 
Through observing the actions and behaviors of other, what 
we learn is called Observational learning. That type of 
learning doesn’t need any underpinning to transpire, but 
instead requires a social model. Mostly in childhood, a model 
is someone who has any authority or has any higher status 
like a parent, sibling, friend or teacher is called a social 
model  (Shaffer, 2009). Social learning happens by watching, 
memorizing, and imitating actions seen in others, it is also 
called observational learning (Bandura, Ross & Webb, 
1961,2013).  

In creative activities, visual activity has acknowledged 
extra attention in all subjects and a number of broad studies 
have been printed on that attention-grabbing activities 
(Macdonald 1970; Sutton, 1967; Field 1970). A current 
overview of main problems is given in Addison and Burgess. 

They connected the ideas of inspiration and innovation with 
creativity. Elliot can be extended this process in studying the 
response of creative art (Elliott, 1966). Aggravated learners 
and educators; suitable syllabus; and complete reachable 
environments, liberated from any type of unfairness are the 
keys for ‘Quality education’ (George,Arasu,Agrawal&Gupta, 
2008). The creative activities cover the possibility to 
participate a diverse and distinctive responsibility in carrying 
the standards of ‘Quality Education’ into their performance; 
these innovative activities inspire cognitive growth, persuade 
innovative views and creativity, create the meaning of 
cultural assortment and underpin the behavior’s blueprints 
original societal tolerance (Engelhardt, 2005). Creative art 
and activities is an excellent method for kids to create and 
find alternative ways and resolve different problems. In 
creative activities, each step engages in decision making 
proficiencies. Which color to apply, how to draw a stroke, 
and what is the best size to build a creative thing? With each 
choice, the kid becomes progressively in their own (Child 
Development Institute, 1999). Our recent education system 
gives importance on educational advancement. As an 
outcome, arts courses are being compact from classrooms to 
hold more improving teaching approaches (Reyner). Art 
connected kid's sanity in open-ended participate and build 
ups cognitive, societal, exciting and sensory proficiencies. 
Training in the painting and drawing is one of the greatest 
ways in which different modes of learning are involved like 
during art and creative activities, kids gain knowledge of 
intricate thinking expertise and skillful developmental 
assignments (Belden & Fessard, 2001). Creativity carries 
language and learning advancement. By appealing approach 
in innovative activities or projects, kids can learn new terms 
as well as be trained to relate photographs with new words. 
To improve kid’s language expression and understanding try 
to play unusual music and design a discussion platform with 
the kid about how they feel (Brittany, 2014).In this study we 
identify on the basis of societal basis of kids' advancement of 
motivational and natural regulatory proficiency with 
particular highlighting on observational learning during the 
representation of modeling. Modeling transpires when kids 
blueprint their actions, policies, thinking, and ideas behind 
those of one model (Schunk, 1987). 

Hanna & Meltzoff (1993) conducted three experiments to 
test the memory of 14-18 months old infant’s imitation; the 
researches reveal societal learning from their society in 
childhood and also present the first data for child 
reproduction as of memory crosswise a transform in situation. 
In another study researchers find the positive & strong 
relation between attention and memorization and they also 
find the good facilitation is responsible for strong positive 
relation between the attention and memorization with 
instructions to remember (Yussen & Steven.R, 1973). These 
researches integrate with another study in which the study 
found that the quantity of model’s productions and oral 
regulation of actions influence imitation exactness during 
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their result on cognitive portrayal. In this research, the 
outcomes explained that bigger introduction in the direction 
of action’s representation improved the accuracy of both the 
cognitive portrayal and the behavioral imitation (Carrolla & 
Bandurab, 1990). 

Taken together, these researches demonstrate the thought-
provoking work that has already been done regarding the role 
of creative activities towards the educational system. 
Generally, the organization works as a facilitator where 
creative activities are supposed to be bringing the behavior 
change in the students of the society, therefore, the following 
researches provide the basis for studying the role of creative 
activities identifying the attention, memory and reproductions 
of the student’s motivational level toward education. 
However, no substantial researches have studied the attention, 
memory and reproduction – approaches benefitting the 
educational organizations where organizations are benefited 
by the student’s observational, learning and creative levels 
toward education. Therefore, the present study adds to the 
literature of creative activities’ role who are responsible to 
benefit the students of any society are eventually making it 
possible to bring a behavior change in the educational 
organization while being part of the system. This study aims 
at providing an understanding of the role of a creative activity 
in the different educational organization to change their 
behaviors and motivational levels toward education. This 
research aims at inquiring the Observational Learning 
process in context with the creative activities for educational 
organizations. So, we will explore the impact of creative 
activities through Albert Bandura’s predefined factors 
through which social model like teachers administer behavior 
change in students. 

III. Research Question 
Q1:  How the reading and learning skills are developed 
through creative story telling activities in schools. 
Q2:  How does enjoying these creative activities improve the 
results of the children? 
 

IV.  Research Design 
In this study, we use a case study process, in which one 

observes an observable fact in its usual background, utilizing 
various methods of facts collection to assemble facts and 
details from one or few individuals. In the framework of 
Observational learning theory, we identified the assumptions 
related to observation and participation involvement. 
(Ceschin, 2012).  

In an interpretive case study research authors believe so as 
to our understanding of the civilization is expand throughout 
societal structures, and try to comprehend and make wisdom 
of the earth and we are not bound to clarify the logics of 
these expectation (Iivari, 2004). By using in-depth interview 
this interpretive research paper examines how the skills are 
developing through creative activities in schools specifically 

Fazilia Public Secondary School (FPSS) Gari Afghana Taxila 
Pakistan and how that enjoyment through creative activities 
gives better learning results. This study included qualitative 
methods (S.Brennen, 2013) specifically semi structured in-
depth interviews conducted which convey the meaningful 
discussion of the respondents’ personal verbal 
communication and acknowledge permission to the 
interviewer and respondent to discuss the purposes of 
question (Lindlof, 2010). In-depth interviews are a good tool 
in exploratory qualitative social research and a main tool for 
inquiring the objective of a research. In an exploratory study, 
particularly given the distinction in principled practice, in-
depth interviews give an opportunity to investigate. 
Collection of the number of participants (FPSS, Taxila 
Teachers) is a critical thoughtfulness phase for in-depth 
interviews. The researcher conducts their 7 teachers’ 
interviews from Fazilia Public Secondary School Garhi 
Afghana, Taxila Pakistan. The average duration of interview 
was 40-50 minutes. The interviewee acquired and recorded 
notes of all the interviews through participant’s proper 
oral/recorded consent. . In the interview, teachers were asked 
about best creative activities which they use for their teaching 
assistance and were asked to provide specific example of 
ways they found that activities are effectively.  

Before starting interviewing, the author called the teachers 
many times to clarify the research reason and to ask for their 
help. Though, there were many complications in finding 
interviewees. To understand more deeply the researcher 
visited their school at Gari Afghana Taxila, Pakistan. The 
question of interview consisted on two portions the 1st 
associated personal Info such as teacher's name, class or 
subject. The 2nd portion was linked by creative activities 
impact on their children. For example, what motivational 
level they saw in their school children’s educational career? 
How much their kids show attention towards your organized 
creative activity? How many students of Fazilia Public 
Secondary School imitate these activities in their daily life or 
in school timing? Theories are used only as sensitizing 
devices; they are not aimed at being falsified, as is the case in 
the case studies of positivist nature. 
 

V. Empirical Explorations 
Our research reveals different activities potential which 

increase the motivational level of Fazilia Public School 
Taxila. Firstly, we will consider the impact of different 
creative activities on Fazilia Public Secondary School’s kids. 
Secondly, how teacher use creative activities for attention 
grabbing tool in educational institute? Thirdly, we looked at 
kids’ memory pattern through different Fazilia Public School 
examples? Fourthly, we will observe their reproduction 
pattern through their results, their creative paintings or 
examples? 
 
Creative activity and their Impact: 
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Different type of creative activities has different impact. 
Through our in-depth interviews, we tried to gain a 
multifaceted approach to find different activities name which 
they use in their school and what is the main purpose of these 
activities in their school. In an interview, principal Fazilia 
Public Secondary School Taxila, Pakistan mentioned some 
activities name and their purposes. She said; 

“Our school result is improving. 
Three years back it was 65% but now 
its 80 %. And it is the impact of 
creative and fun activities which we 
arrange for kids. Now they think 
school is a place of happiness and 
they didn’t consider studies as burden. 
It leaves a positive effect on learning 
process”.  

Teacher A, said; “These activities are part of academic 
success. Now they show more interest in studies as compared 
to previous years. Due to these activities, the kids became 
confident. They learn to express themselves. And 
consequently, this confidence is reflected in their studies. 
They better understand the educational material and show 
better performance in their studies”. Teacher B says that;  

“These activities are showing 
substantial improvement in learning 
levels. In previous five years, our 
result of 8th class is improved from 45% 
to 80% in board exams. Our students 
are going in well reputed colleges 
(Commerce Colleges, F.G. Colleges) 
after completing their school 
education. It is a big achievement for 
us that they got the awareness and 
continue their studies”. 

 
Creative Activity Activity 

Process 
Learning Concept 

Hanging Drawing Kids work 
inside the 
borders of 
large or 
small Paper, 
arrange the 
content.   

structural relations 

Handcrafted Art Children use 
paper pieces, 
paper sacks, 
or subject 
collage 

Book knowledge and 
appreciation  

Audio-Video 
Cartoon 

Kids sit in 
front of T.V 
screen  

Patience, Attention 

Book Reading Kids read 
different 

1. Create confidence 
and improve Urdu 

1- Zarina 2- Aamai’s wish 3- Children of 
light 4- Sadako’s 
prayer 5- Trees are our 
friends 

books in 
front of all 
kids. 

reading skill 
2. Promote Pakistani 

culture 
3. All the children in 

the world are 
equally beautiful. 

4. peace between 
India and Pakistan 

5. peace 
6. Nature 

conservation 
Audio-Video story 
animation 
1- Truth is the 

best policy 
2- Education is 

essential 
3- Power of 

education 
4- God help 

those who 
help them 
selves 

Kids listen 
and watch 
moral 
stories on 
different 
topic 

To educate moral 
values and enhance 
their vocabulary as 
well 

 
Attention: 

Kids (observer) can’t become skilled at unless they give 
attention to what is happened in their surroundings. This 
practice is affected by teacher’s (model’s) individuality, over 
and above how greatly the kids likes or identifies with the 
teacher (as model). It is also affected by personality of the 
children, such as the kid's beliefs or level of excitement. 
Teacher D are clearly point out that;  

“During studies hours we struggle to 
make children sit quietly. We work to 
teach them to control their bodies. But 
during animated stories we surprised and 
happy to see that they willingly sit quit 
and show great interest in animations. It 
is very advantageous to make students to 
sit in and see moral based animations. 
Nothing can make children sit silently for 
one hour rather than cartoon based 
stories.” 

Principal of FPSS, mentioned that; “Students show 
complete silence and attentiveness during cartoon animation. 
We feel very happy to see their silent and keen attention 
toward any innovative or creative video which gives them a 
good message or teach them new behavior”. 
Memory: 

In Albert Bandura, observational theory’s 2nd condition is 
memory. In which children have to not just identify or be 
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aware of any practical activities, but also memorize it. This 
development depends on the kids’ capability to regulate and 
arrange the content or context so that it is straightforwardly 
keep in mind.  
Teacher C, said that; “some kids have very sharp mind they 
didn’t forget last story when every they see any next one they 
first asked us mam is it bird story, or blind kid story or plant 
story?” 
Teacher E, mentioned an example that; “After activity day, 
one kid made three persons’ drawing from their home, in 
which one don’t have arms. Principle asked him what the 
meaning of this; he told her my father has died. I have two 
sisters and their responsibility is on my shoulders. My mother 
says I will fulfill the needs of my sisters”. 
Reproduction: 

Children must be competent of producing or replicating 
the action in term of their mental of physical health. In many 
times, kids have their own replies, but at times of imitation 
the kid’s actions may need expertise and that has not yet 
attained. Teacher F said; 

“Their paintings are amalgamating of 
both what they observe in cartoons movies 
and what they feel and what they put up 
with in their environment. Basically, we 
provide them a medium to express their 
feelings, which create confidence in them”. 

Teacher E says that; “surely they draw what they see in 
cartoons and also what they learn from story books but along 
these things they also draw some things from their 
imaginations”.  Principle of FPSS, also mention an example 
that after our animated cartoon video which give them a 
message of equality and help what children depict very next 
day; 

“Wajeeh was our student of 7th class when 
he suffered from a muscle disease. Now he 
is in 9th class and his muscles are too weak 
that he cannot walk or even write properly. 
But his class fellows always increase his 
hope. On seed day, they prepare a special 
plant pot for him and include him in this 
activity”.  

  
VI.  Discussion (Analysis) 

The purpose of this study is to explore the attention-
grabbing factors, memorizing patterns of kids and their 
ability to reproduce and provide a broader view of the 
behavior of the societal model like teachers within FPSS. 
This study critically analyzes and discusses the results found 
through in-depth interviews and secondary reports of the 

FPSS organization. The interviews revealed information 
which addressed the key phases of process of Bandura’s 
Observational Learning theory (Bandura, 1971). The key 
findings of the interviews are discussed below along with 
supporting data from the organization. FPSS situated in Gari 
Afghana Taxila is providing educational facilities without 
any discrimination of social rank under the umbrella of 
Fazilia Trust Pakistan (FTP). Due to flood, unemployment 
and low economic status of this area, people didn’t focus on 
their children education. To change their thoughts toward 
education, to create interest in learning and to drag out kids 
from rational trauma FPSS conduct different activities like 
animated cartoons, paintings, book readings activities, and 
audio-video stories.  

In book reading activity teacher is a social model aimed at 
teaching moral values such as truth; kids of all over the world 
are equal, sympathy and peace, through pictures story books.   
Results indicated that after viewing picture story, mostly 
children learn the action they had seen in picture. We 
concluded the most influential concept which left impact on 
the little minds of kids is equality and awareness about the 
importance of education. Principal told that a big issue we 
had been facing in the previous years was that Kids from 
adverse family circumstances might come to think of 
themselves as incompetent. And kids from better background 
felt themselves inferior to poor or disabled children.  
According to interviewees after conducting such moral base 
stories they feel sympathy and compassion to their 
unfortunate fellows. This is according to the observatory 
learning theory kids not only pay attention towards these 
activities but also learn the given message. It is only 
the motivation factor that creates sympathy behaviors, in 
spite of the differences in social class. Kids show great 
interest in animations and picture story books but they show 
less enthusiasm in reading books without pictures. 

Like picture books, animated stories are also emphasizing 
on moral values. Observational learning (O.L) is considered 
to be specifically important in children. In order for O.L to 
occur, the viewer must pay attention toward an activity. The 
findings show that creative activities in FPSS not only 
increased the thinking and reasoning abilities of students but 
also made them expressive. The painting activities help the 
kids to express their emotions. We analyzed the most 
common change due to these creative activities is, their 
inclination toward education. The other most striking 
commonalities, we analyzed is students are reflexively 
learning the concept of equality and consequently empathy 
towards poor and deprived sector. Empathy helps them to 
build strong relationships within the school, where every 
individual care about others. Empathy creates collaboration, 
cooperation, and teamwork among students. Their paintings 
and behavior reflect that they have soft corner for deprived 
people. FPSS organizes class decoration competitions and 
give award to the winners. We detected, a reward “out of the 
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blue” can be a powerful way to enforce the behavior. The 
children were offered short animated cartoons based on moral 
values.  

It is find out that “Aamai” bird is also a favorite imaginary 
character of kids. Further analysis show that the kids are 
willing to imitate the action they had seen in books and they 
retain the story told by their teacher. It is verified that FPSS 
applied creative techniques to grab the attention of kids are 
appropriate and according to the level of children. To assess 
attention of kids towards creative activities we asked teachers 
about the evaluation of kid’s progress overtime. Analysis 
reflects that there is a remarkable increase in the regular 
attendance and expressiveness of students (Bandura, 1965). 
They showed better performance in studies over a year. 
According to principal of FPSS in extracurricular 
competitions between the schools of Gari afghan, their 
students not only participated but also won the “Competition 
of Qirat”. They showed best Performance in Drama and got 
“Best Debater Certificate”. Most of the information we used 
to classify the behaviour of children in class room is come 
from the teacher, and these observations are considered 
useful.  

The paintings reflect the memory level of children. It is an 
interesting finding that they not only draw what they see in 
books and animated videos but also incorporate their own 
feelings in it. They relate what they learn in class room and 
what they think. These paintings are the good source of 
evaluating the feelings, fears and ambitions of students. 
Some students express their feelings in words with their 
teacher. A teacher told that; 

 “One of my students of class three made a 
painting in which she was flying with Aamai 
bird and there was water on the ground. On 
asking she mentioned that she is going in 
flood affected areas with Aamai bird, there 
she aims to share her lunch with deprived 
kids”.  

We saw that the model was reinforced for her behavior and 
she is driven to respond towards sympathy. She incorporated 
what she learnt from picture story and associated it with 
animated bird. Empathy is an important skill and these 
activities are raising empathetic kids.  

There are also some factors which contribute to children’s 
reluctance in the learning process.  

A Lack of Social Models: Students consider their teachers 
as role models and according to Bandura, teachers are social 
models who are one of the key factors in bringing about 
change because kids observe and imitate their behavior. We 
observed that many educators at FPSS do not truly 
understand the essence and moral values of their work. 
Teachers in FPSS are nice enough but at least not to the 

degree that students would actually learn constructive values 
from them. 

Socioeconomic Status: One reason behind this is that 
many teachers also belong to poor socioeconomic 
background. Many teachers do not understand the moral 
value of what they do. They don’t have great idea about 
modeling and the social learning theory that supports it. If 
teachers show a specific behaviour in their daily routine, then 
the students will become more concerned too because 
communications tools don’t work alone to put up specific 
behavior in kids’ learning process. The solution of this 
problem is teacher education program to show them how they 
can become more effective teachers. Family Environment: 
Students learn from school activities but they also learn from 
family environment. The experiences may be encoded in 
memory as a set of beliefs about themselves and others and 
as expectations about future relationships with others. (Sattler 
& Hoge, 2003). Sometimes underprivileged environment also 
create hindrance in the way of learning moral values. 

We observed that the current education system of FPSS is 
probably lacking change agents to some degree in this 
process of learning. They are not working to empower others 
to be “change agents” in future and build a culture of learning. 
A change agent can activate growth in a society.  If a school 
embodies itself as a true learning organization, change will 
happen much quick. 

It is concluded that FPSS used appropriate techniques to 
grab the attention of students. Their good strategies are 
bringing change in behavior of students and as well in 
attitude of parents. People are motivated to support and 
embrace change; they learnt the importance of education. 
Children learnt the concept of equality and sympathy for 
others. But this positive change can be speed up by 
considering the role models, change agents and 
environmental factors. 

VII. Conclusion 
 

Our working is to find out the creative activities impact on 
FPSS students. This analysis displayed a unique trend and 
has exhibited interesting findings which could be generalized 
on the untraditional educational organizations. This is the 
basic strength of the study as it clearly demonstrates that 
creative activities are following the observatory learning 
process approach for bringing any behavior change in the 
educational organizations. The educational administrations 
clearly adapted themselves to changing environments, 
behaviors and motivations throughout the creative activity 
process. Problems were identified and solutions were 
implemented by social model (teacher) and FTP jointly via a 
process of observational learning. In addition, the process can 
be seen with a lens of educational organization’s 
development framework where creative activities were 
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effectively playing their role while keeping in mind their 
goals and knowledge of methods. However, it is crucial to 
note that despite being an untraditional educational 
organization, creative activities experienced a slight 
attitudinal backlash from few social models (teachers) of 
FPSS when they were intended to bring behavioral or 
learning change. This indicates the need of utilizing strategies 
for their shared vision and increasing the level of 
understanding before starting the creative activities process. 
In addition, call creative activities were able to address their 
attention-grabbing skills, memorizing goals while utilizing 
effective strategies, knowledge of reproduction and sense 
competencies within the educational organization. Also, 
educational institutes didn’t take in consideration their 
potential competitors which could cause them to fall behind. 
Therefore, it is necessary for future projects to take into 
consideration their opponent educational organization for 
insights about their strategies, planning and systems. 

These findings could be generalized on the newly 
established educational organizations that don’t follow a 
strict pattern and have traditional pattern. This will contribute 
to a greater understanding that creative activities which are 
generally use for the betterment of the students of the society 
can also play their role for the betterment of the organization 
by using outside-in approach. As no study has explored the 
role of social model for bringing creative activities in an 
educational organization so it would be beneficial to explore 
the social model competence process as well. However, this 
study has not been able to examine the traditional educational 
organization following a strict hierarchical structure. 
Consequently, it cannot be concluded whether the traditional 
educational organization will have the same findings or not. 
Through comparison of the traditional and untraditional 
educational organizations, more accurate predictions can be 
given of the role and creative activity process by using 
observational learning approach. 
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Abstract 
 
     In the era of mobile Internet, the prosperity of movie 
market and the progress of mobile technology have 
promoted the integration of movie industry and internet 
industry. In this paper, we designed a movie ticket 
purchase system based on the O2O model. The 
construction of service blueprint and the establishment of 
the third-party platform will link the service of tangible 
products with that of the intangible service. As a result, 
online and offline system will construct a seamless 
transition and connection relationship, and the improved 
service system will assure better consumption experience 
for the audience. 
 

Keywords-O2O; movie ticket purchase; service system; pss 
design method; mobile Internet 

  
I. Introduction 

     
With the progress of Internet technology and the popularity 

of mobile terminals, the O2O movie platform has shown a 
greater potential than the offline system. According to the 
statistics, in 2015, the percentage of online movie ticket 
purchase market has occupied 57.5% of the market. Despite of 
the fact that the O2O model profit approaches are clear, the 
ways of its further development and evolution may be 
duplicated, which evokes the exploration of products service 
systems.  

Taking the stand of the third-party platform, the design and 
the improvement of the online platform and the offline 
platform connections will contribute to the expected and 
promising service system, which is in line with the customers' 
needs. 

 
II. Related work 

 
A. The relevant analysis of the O2O model and the movie 
tickets purchase products 
 
      In an era of the information experience economy, the O2O 
model conforms to the considerations, the choice and the 
usage of the products and service. In the last century, scholars 
abroad had put forward the idea and relative theory. It is until 
in early 21st century that the idea and the theory are taking the 
shape. In China, the O2O model starts late, while it has a 
considerably rapid development. It is promising to create an 

open access resource platform, achieving the interflow of the 
online and offline platform. 
    In the same time, the online ticket service market in China 
has gained supports in policy, economy, society, technology 
and other aspects. Compared with offline ticket service (Fig. 
1), the O2O model movie platform have advantages in direct 
purchase, simple consumption scene and others. 
 

  
Fig.1. The ticket purchase Apps analysis 
 
 
B. The methodology and process of the movie tickets purchase 
service system design 
 
    Product service system is the model aiming to satisfy users’ 
need by the innovation interactions among the stakeholders. 
This paper is based on a thorough exploration of the O2O 
mode operation and practical significance. Meanwhile, adopts 
design method and design process of the product service 
system (Fig.2).  
 

  
Fig. 2. The general process of the product service system design 
 
 
    The first procedure of the design is the previous 
investigations. The questionnaires and interviews will cover 
the physical, behavior, and psychological aspects. The second 
step is the systematic positioning stage. The positioning 
concerns the ticket purchase function, the requirements and 
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the design strategies of the stakeholders. The third stage is to 
construct the system. It is linked to the movie ticket purchase 
scene design, establishment of the value chain and the system 
models. The forth procedure is the design of the output. It can 
be classified as tangible design and intangible design, the app 
and the web. The fifth step mapping out the service blueprint. 
The later includes system testing. The testing requires in-depth 
interviews and on-the-spot investigations and other forms, 
along with the constant modifications and perfections. The last 
step is perfecting and achieving some specific outputs. 

 
 

III. Implementation  
 

A. User surveys 
 

For the systematization and objectivity of the product 
service design research data, this paper carries out the surveys 
and interviews among the groups aged from 18 to 27. The 
survey sends and collects the questionnaire through the net, 
and synthesizes the relevant information. Besides 
questionnaire, this paper also carries out the interviews with 
five objects for a deeper awareness of the users’ behaviors. 
Apart from basic individual information, the issues mainly 
cover the daily consumption behavior, the movie ticket 
purchase experience, the influential factors and the 
expectations to the movie ticket purchase. In the end, get the 
information needed. 
 
 
B. Scene design 
 

Taking the comprehensive consideration of time, place, 
characters and other factor, the application of scene design 
focuses on analysis of the targeted groups, including their 
behaviors and products functions demands. The scene design 
strives for favorable solutions to users' actual problems and 
achieves the optimization of scene experience. 
 
 
C. Persona 
 

Building up three personas (Fig.3), the models have 
different life backgrounds and identifications. The analysis of 
the models will be the preconditions for the subsequent 
researches. 
 

  
Fig.3. The character models 
 

D. User experience analysis 
 

The users experience analysis involves the demand, 
behavior and emotional experience (Fig.4). It can be divided 
into five stages, which respectively are activities before ticket 
purchase, after ticket purchase, waiting area, watching the 
movie, after the dismissal of the movie. Design opportunities 
are meant to be found over the dealing with the biggest 
problems for users’ movie appreciation experience. 

 

  
Fig.4. User experience analysis 
 
 
E. Information architecture 
 

Red Star Cinema is divided into four main parts, which are 
filmdom, ticket purchase, illustration and Mine. The filmdom 
is set as the homepage, together with the seat selection 
function. The ticket purchase function can be realized by two 
points, the movie and the cinema. After completion of the 
tickets purchase, the users are presented with the taxi service 
or navigation services by his/her own. Illustration, as a way of 
movie interpretation online, is becoming more and more 
popular in recent years. The part of illustration can make full 
use of the fragmented time of the users, trying to realize high 
user stickiness. In the module of this paper, the user can have a 
quickly view of the diagram and film reviews. They can also 
check their orders and collect the movie tickets by scanning 
codes in time. 

 
 

F. The interaction process 
 

According the analysis of the users’ behaviors and 
experience, we built up the priority levels of the functional 
requirements of the Red Star Cinema platform. 

The priority level one: social intercourse. It applies User 
Generated Content (UGC) mode to improve users’ activity. 
The priority level two: ticket purchase. In this level, Red Star 
Cinema arranges two entrances: the movie and the cinema. 
Users can directly learn the grading rate. In the model of 
cinema, distance is put on the priority and the instant access to 
the latest information is presented. The priority level three: 
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illustration. In its module, the Red Star Cinema fully mobilizes 
and rallies the fragmented time of the users. As a consequence, 
platform flow is increased and the user stickiness is lifted.  

 The flowchart of interaction process is developed as 
below(Fig.5). 

 

  
Fig.5. The flowchart of interaction process 
 
 
G. Feasibility test 
 

The feasibility test is the final step. In line with the definition 
in ISO 9241-11, the feasibility means the effectiveness, 
efficiency and subjective satisfaction in certain circumstance 
when the product is used for specific purpose for the particular 
users. [1] It adopts the method of mobile phone prototype test 
and finds that the feasibility problems that exist in the 
prototype. So, the research in this paper can provide evidence 
for the future modification and improvement for the system. 
There are four volunteers participate in the test(Fig.6). Each 
participant is allocated specific tasks and there are camera and 
pens for the recording on the scene. 

Through the feasibility test, there are discoveries 
concerning three aspects. The first one is the fuzzy experience 
of the users as for the login or not options set by the log in 
screen. The second one is unclear guiding in the seat booking. 
The third one is that the added movie photograph illustration 
can only be imported from the albums, which experience 
effect is comparatively poor. 

Corresponding to all the problems in feasibility test, the 
measures were taken to grasp the feasibility level and optimize 
the current situation respectively. Finally, the optimization and 
corrections of the whole interfaces in the process can be 
accomplished. 

 

  
 
Fig.6. The feasibility test 
 
 
 

H. Visual design 
 

The visual design is one of the most important factors 
affecting the product quality. As one of the movie ticket 
purchase apps, the Red Star Cinema applies the red, the 
ce3d3a, as the dominated color. It conveys the revolutionary 
and emotion communication involving the deep relationship 
between the users and the products (Fig.7).  

The design of web client highlights the movie information, 
ticket purchase and other main functions. The collocation is in 
line with the style of the mobile terminal.The bright color 
gives prominence to the modules of the main functions, and it 
achieves the communication between applications and users. 

 

  
Fig.7. Parts of effect pictures on the Red Star Cinema 
 
 
H. The blueprint of the movie ticket purchase service system 
 

In light of the two kinds of behaviors: online ticket purchase 
and offline ticket purchase, the design in this paper plots the 
movie ticket purchase service system. The system includes the 
tangible demonstration and four types of behaviors. It attaches 
importance to the transition part between the online and offline 
purchase platforms. When the users have succeeded in 
purchasing the ticket, he/she will be provided with navigation 
or taxi service. As the electronic ticket will take place of the 
traditional paper ticket, the users can enter the theatre hall after 
the direct OR code scanning. It will become much more 
convenient. In the waiting area, the corresponding equipment 
should be provided for the strengthened promotion of other 
movie. In addition, the chance of selling derivatives will be 
increased. The drawing of the movie ticket purchase service 
system blueprint(Fig.9) makes it possible to have a global 
analysis as for the whole ticket purchase process, the related 
contact points and the essential supports. It will definitely 
contribute to identifying the weak links in service and 
carrying out the necessary design and improvement. 
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Fig.9. The blueprint of the movie ticket purchase service system 

 
IV. Conclusion 

 
The sustainable development of the Internet has brought 

about the second opportunity of prosperity for many industries. 
As one of the traditional industries, movie ticket purchase 
remains fresh and popular, because it is rooted in the demand 
of the mass consumer and it conforms to the film culture. 
Under the O2O mode, the patterns of selecting seats and 
purchase the movie ticket online is successfully connected 
with the experience of ticket collecting and movie watching 
offline. The cohesion makes the whole process an efficient, 
convenient and multi-win activity. At present, the 
concentration is put on the design of the third party online 
products. It will also keep the exploration of products service 
systems from different perspectives. 

Nowadays, under the Internet +background, vigorous 
development and prosperity of the film industry is favored by 

various environmental supports. By constructing the movie 
ticket service system, with the joint products or services, this 
paper presents an innovative proposal that is multi-win for the 
stakeholders. The theater, the third party, the users and all the 
concerned in the benefit chain can get maximum benefits. It 
can be seen that the proposal has broad prospects. 
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Abstract 
 

The market for unmanned vehicles has been growing 
rapidly along with technical development and sudden 
increase in private needs. Some countries currently allow 
test drives of unmanned vehicles but no country has a 
administrative system for licensed drives of unmanned 
vehicles. Even in case of the existing vehicles, negligent 
accidents often occur under unexpected circumstances due 
to the frequent malfunction in rear sensors or the blind 
spots of rear cameras. Only when such minor defects 
should be complemented, the relevant regulations for 
commercializing unmanned vehicles may be mitigated. 
Accordingly, this thesis tries to conduct distance 
measurement by use of Kinect, a representative depth 
camera unlike ultrasonic or razor sensors which have been 
previously used for distance measurement. Kinect 
calculates distances by measuring the time of flight (TOF) 
which takes for an infrared ray to return after being shot 
to an object or target. This camera may be used for 
collecting depth information in real time because it can 
receive depth information by an image pixel of the 
charge-coupled device (CCD). Using such real-time depth 
information, this thesis proposes to solve the foregoing 
problems and to design an autonomous avoidance system 
through distance measurement for unmanned vehicles. 

 
Depth Camera; Unmanned Vehicle; Obstacle Avoidance; 

Autonomous; Kienct; 
  

I. Introduction 
     

In the past, unmanned vehicles were only recognized as the 
use for defense industry but in the present, the market for 
unmanned vehicles has been growing sharply along with 
technical development and sudden increase in private needs. 
The Ministry of Science, ICT & Future Planning declared that 
the market size of unmanned vehicles was USD 25.1 billion in 
2015 and expected to be USD 153.7 billion in 2025 with 20% 
average growth per year. In the private area, completed vehicle 
companies from Germany, Japan, etc. have also released 
self-driving cars since Google, a IT company, released a 
self-driving car. Currently, some countries allow test drives but 
no country has a administrative system for licensed drives of 
self-driving cars. In order to commercialize the self-driving 
cars, the relevant laws, systems and infrastructures should be 
completely furnished. The Korean industry has failed to expect 

the potential growth in the unmanned vehicle market. Therefo- 
re, a plan for developing unmanned vehicles should be 
prepared and carried forward so as to enter the global market 
with securing competitiveness in a short term. 

This thesis proposes an autonomous avoidance system for 
unmanned vehicles by way of depth measurement using the 
depth information received from Kinect to develop technologi- 
es left behind and solve the issue of commercializing self-driv- 
ing technologies. 

 
II. How to Format the Page 

 
This thesis proposes that an unmanned vehicle with a 

self-driving function uses a depth camera as can be seen in the 
below figure. 

 Fig. 1 Model of the Proposed System for Unmanned Vehicles 
 

With the existing commercialized sensors installed on 
vehicles, the distance from a car ahead and the information 
thereof can be confirmed by using stereo cameras which 
perceive a distance from an object based on the difference 
between both eyes, mono cameras and radars. There is also a 
method of using razors instead of radars. The respective 
methods have each strong and weak points in relation to speed, 
degree of precision, surrounding environment, price, etc. 
Distance measurement is conducted with Kinect, a representati- 
ve depth camera unlike the existing ultrasonic or razor sensors 
used in unmanned vehicles. 
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III. Hardware Structure 
 
A. Kinect Sensor 

It is a representative depth camera and uses the TOF(time of 
flight) sensor method. It calculates distance information by 
measuring the time which takes for an infrared ray to return 
after being shot to an object or target [Figure 2]. The strong 
point of the TOF camera is to print out depth information in a 
form of 3D and to make real-time image processing possible. 

 Fig. 2 TOF Principle 
 
B. Kobuiki 

Kobuki, TurtleBot by Yujin Robot is proposed as a vehicle. 
Kobuki is inexpensive and excellent in scalability because 
numerous sensors, interfaces, and open source software (ROS) 
are installed thereon. 
 
C. Raspherry Pi 3 

Raspherry Pi 3 is chosen as the core embedded module for 
using Kobuki. Raspherry Pi 3 is appropriate in terms of 
electricity because it can be used for a long term if using its 
external battery. Also, it is appropriate in terms of calculation 
speed because its performance is two times higher than 
Raspherry Pi 2. 
 
D.Control PC 

Kobuki as a vehicle platform and a desktop PC available for 
communications and controls are used. 
 
E.RPLIDAR 

It is a device which measures a distance to an object by use of 
razors. By spinning, each distance by degree is measured (r, θ) 
and a surrounding map is made by marking dots on each polar 
coordinates. It spins 5 times per second and measures a 
distance for each 1 degree. 

 Fig. 3 Map prepared by RPLIDAR (Source:Slamtec) 

By connecting it to a computer with a USB cable, a map as in 
the [Figure 3] can be obtained. It also supports Arduino or 
ROS. 
 

IV. Software Structure 
 

In order for surrounding circumstances to be perceived, for 
distances to be measured and for an unmanned vehicle to make 
self-driving from a point of departure to destination possible by 
using the depth information obtained from Kinect, the 
unmanned vehicle provides sensing information so as to 
prepare a map by itself. 

It is SLAM (simultaneous localization and mapping) that has 
appeared in order for the unmanned vehicle to perceive the 
present location and prepare a map by sensing surrounding 
circumstances while driving in unknown places. This SLAM 
has various algorithms, based on which a map is prepared. 
Based on the prepared map and the path finding algorithms, a 
navigation function is vitalized. 

 Fig. 4 Sequence Diagram of the Proposed System Model 
 

As described in [Figure 4], a desktop PC makes wireless 
communications to prepare a map and Raspherry Pi for 
controlling various sensors and to control Kobuki for 
emergency. The PC and Raspherry Pi are implemented in 
Linux. Rasphery Pi is connected with Kobuki so that 
communications are made between Kobuki and the PC. 
Sensing information obtained from the connection between 
Raspherry Pi and RPLIDAR is transmitted to the PC and then, a 
map for surrounding circumstances is prepared on the PC. 
Based on the prepared map, Kobuki may avoid obstacles by 
applying the navigation algorithm. Moreover, the depth 
information obtained from Kinect connected to Raspherry Pi 
also may make avoidance possible when a certain object 
approaches. 
 

V. Conclusion 
 

This thesis proposes to design an autonomous avoidance 
system for Kinect-based unmanned vehicles. In relation to 
drones, self-driving cars, recognition technology, Kinect is 
regarded as a technology bringing high expectations in the 
future due to its strong points: 3D depth information can be 
printed out in a form of map, real-time image processing can be 
conducted and less noises are produced by light changes in 
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comparison with other cameras. This thesis proposes a system 
to avoid a man or object that may suddenly appear or approach 
in blind spots or surroundings while driving. By implementing 
the proposed system in the future, it is aimed to verify whether 
the system is appropriated for autonomous driving and to 
secure technical skills by making up for the weakness if any. 
Also, studies on effective self-driving are to be conducted in the 
future by screening and selecting improved algorithms among 
others in terms preparation of a map for self-driving and by 
applying the optimal algorithm to the Kinect-based unmanned 
vehicle in the subsequent experiments. 
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Abstract

A haunted attraction is a amusement facility which 

frightens people by various ways. The origin of a Japanese 

haunted attraction dates back to the early 19th century. In 

a house, Oni which was one of Japanese demons was 

painted on a wall and phantom dolls were arranged. That 

exhibition had become the talk of the town. After that a

haunted attraction is common as one of a show. Recently, 

actors who play demons or phantoms frighten people and

gimmicks respond to IR sensor by installing VR 

technology, in addition to conventional exhibition method. 

In this study, we described the historical development of 

Japanese haunted attractions and discussed the recent 

circumstances of them with referring to “ZOMBI 

MUSEAM” which was the haunted attraction held at

Osaka in 2016. 
Keywords-component;haunted attraction, amusement park, 

contents

I. Introduction

A haunted attraction is one of an attraction frightening and 

shocking people. But many people enter it. Because they 

would like to feel fear in safety. The way of frightening and 

evoking fear undergoes changes as techniques and skills go up. 

In this study, we described the history of Japanese haunted 

attraction and discussed the circumstances of recent Japanese 

haunted attraction with referring to the haunted attraction

“ZOMBIE MUSEUM” which held at Osaka in 2016.

II. The history of a Japanese haunted attraction and its 

characteristics

We summerized the history of a haunted attraction in Japan  

according to the document [1] and [2]. From the late 17th 

century to the early 18th century, a show tent which made and 

exhibited a ghost doll, a goblin doll and a monster doll 

appeared in Japan. One doctor whoes name was Hyousen 

exhibited ghost and monster dolls in one room in his house. 

And ghosts and monsters were painted on the wall. The room 

was called a ghost house and the rumor was spread in the city. 

Japanese haunted attraction’s basic pattern was that ghost dolls 

were exhibited in a room and were painted on a wall or a

celling. It formed in this period and led to a present haunted 

attraction in Japan.

There were two haunted attraction styles (“scene style” and 

“maze style”) in Japan. In scene style, scenes which made 

people feel fear were produced. Scenes were composed by 

exhibiting ghost dolls and paints. They were diorama-like. On 

the other hand, in maze style, visitors went through narrow and 

dark pathway. There were ghost dolls on the pathway and 

Actors playing ghosts tried to frightened visitors. This style 

was influenced by Western countries in the late 19th century.

From the early period of the history of a haunted attraction, 

exhibition style (like a ghost doll, a ghost paint et al) was main 

style in Japan. Until the 1940s, the style of actors frightening

visitors was not main style. Main style was that a scene of a 

ghost story was recreated by exhibitions, diorama and so on.

At present, a haunted attraction was held in an amusement 

park, an exhibition hall of department store, event space, a 

theme park and so on. It is increasing that haunted attractions

frightened visitors by a consistent story or a theme (like 

multiple murders in a hospital). A consistent story or theme or 

is announced by web, TV, newspaper and so on before the 

exhibition. This announcement provokes fear and curiosity.  

Of course, one of recent haunted attraction characteristics is 

that there are many gimmicks using sensor technology. 

III. A case of Japanese haunted attraction “ZOMBIE 

MUSEUM”

ZOMBIE MUSEUM” was held in department store of 

Osaka. Most authers planed and produced it. The dates on

which this event was held were from July 29th to August 22th 

in 2016. The area of the venue was 660m2. It contained nine 

different areas. Visitors’ walking distance was 130m. It took 

about 10 minutes for visitors to reach the goal. “ZOMBIE 

MUSEUM” had a story and a theme, and it was decorated in 

accordance with them. That is one of recent character of 

Japanese haunted attraction. We described the story being 

produced before the opening of the event as follows. 

Zombies panic brought about in 2020. Scientists struggled to 

develop a vaccine of zombie virus all over the world. But the 

result was poor. News that Dr. Aoki had succeeded in 

developing a vaccine was announced was gone around the

world. Then, the zombie museum established to admire Dr. 

Aoki’s achievement and to spread the idea “Protection the 

world from zombies”. Data related to zombies and zombies 

caught alive were exhibited at the museum. People could learn

how to deal with zombies. And it played a role of research 

center of zombies….. . Scientists could studied on zombies. 

Actually, Dr. Aoki was going to transform into a zombie in 

process of research of a zombie. He worked out a plot to feed 

on visitors. 
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Fig. 1  Floor plan of “ZOMBIE MUSEUM” 
Arrow head showed guests’s pathway. 

Catch phrase was “Please, never run”. It reflected in the 

museum director’s expectation that visitors became food for 

zombies. Curators said the phrase at the entrance. The 

director’s expectation was set according to the story in order to 

keep consistency of the story.

We described an outline of each area as below (Fig. 1).

1. Lobby

An actor who played a curator showed a video to visitors. The 

director of the museum made greeting in the video. After 

showing it, a stuff throw goods in the lobby from a evacuation 

path, or the curator transformed into a zombie. These stage 

effect were randomly selected in order not to lose repeat 

visitors’ interest. The curator responded well to the director in 

the recorded video like a live video.

2. Gallery

Six paints whose theme was a zombie were exhibited in order 

to making visitors recognize that this hall was a zombie 

museum (Fig. 2). A device using a IR sensor and an air 

compressor was installed at the halfway. The device frightened 

visitors by blowing air. The 6th paint to which IR sensor was 

attached was moving, when visitors walked away in front of 

the paint.  

Fig. 2  Six paints on the wall in the garalley 
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3. Audiovisual Room

In this area zombies’ heads, hands, fingers and so on were 

exhibited (Fig. 3). They were more concrete than previous 

area’s exhibition. Visitors walk through gap of barricade 

which was made of chairs piping up (Fig. 4). There were 

bloody dead bodies on the narrow pathway. Visitors walked 

through the museum and viewed exhibitions so far. Hereafter, 

visitors walk though backyard of the museum. Hereafter, there 

were not exhibitions like a museum.  

4. Locker Room

There were ten lockers and a gimmick was installed each 

locker. When opening one locker, chewing sound occurred. 

While opening other locker, curtain was swinging by means of 

a fun. When visitors’ attention were caught by lockers, actors 

who played zombies frightened visitors (Fig. 5). This zombie 

needed to wait at evacuation passage of the side of the lobby. 

Because he need to play a role in throwing goods in the lobby. 

Stuffs could went in and out back of the locker from the .  

5. Laboratory on a Living Zombie

Four zombies’ dolls crucified were exhibited on the wall (Fig. 

6). And more eight zombies’ doll were exhibited in a cage. 

One of four zombies on the wall was an actor and he frightened 

visitors when visitors’ attention were caught by the cage. No 

light threw the actor and light in the cage was flashed in order 

not to visitors’ attention toward the wall.  

6. Dissection Room

In this area, it was simulated that zombies were dissected. 

Four zombies were put on a dissected table (Fig. 7). One of 

four zombies was an actor. All zombies’ viscera were revealed 

from chest or abdomen. Hands, foots and heads of eight 

zombies were put on the floor, too. 

Fig. 3  Exibitions in audiovisual room 

Fig. 5  Exibitions in locker room 
 

Fig. 6  Exibitions in laboratory on a living zombie 

Fig. 4  Guests walked through barricade made of chars. 
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7. Cooled Room

Eight zombies and four corpse storage bags hang from the 

ceiling (Fig. 8). One of zombies hang by rope that could swing

with a motor. An actor who plays a zombie was appeared too.

8. Decontamination Room

In this area, wire net celling was constructed. Its height was 

somewhat low and a lot of hairs hang from the wire ceiling

(Fig. 9). Visitors cleaved their way through hairs. At that time,

air compressor worked and hairs touched visitors’ face. Hairs’ 

length were 2m.    

9. Storeroom

Twenty four pairs of zombies were put in the wire net of the 

side wall of the pathway (Fig. 10). The wire net was arranged 

double. Two metal net which were moved with a motor made 

metal sound. And more, two actors who play zombies chased 

visitors from the front and the back. They were giant zombies.

Disucussion

Characteristics of “ZOMBIE MUSEUM”

  We change zombie’s positions and gimmicks according to 

time of the day or visitor’s type in order not to let repeat 

visitors get tired. As a result, repeat visitors increased. The 

height of the celling was 6m. As fixed light of the hall shined 

on the whole hall, 25W bulbs were put at points. We did not 

light actors. But we light exhibitions. That induced that visitors

could not judge the timing to being frightened. Zombies could 

not hide unlike a ghost. Actors had practiced the way of 

frightening visitors, when they were found by visitors. They 

learned the way of screaming referring to drug addict’s going 

mad. Some actors were over 2m or over 140kg (8. 

Decontamination Room). 

Fig. 7 Exibitions in dissection room 
 

Fig. 8  Exibitions in cooled room 
 

Fig. 9  Exibitions in decontamination room 
 

Fig. 10  Exibitions in storeroom 
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In the attraction, eight actors were arranged. Actors made up 

themselves without employing makeup artists (Fig. 11). 

Lacerate wounds were made of latex and they applied paint for 

body to exposed skins. Some zombies put out their eyes and 

putrefy their mouth. 

Advertisement

Advertisement videos were released on the web page and SNS 

two months before the date of the event. Entire structure of the 

haunted attraction was not clear in the video. One of the 

contents of the video was that a stuff hanging a zombie picture 

on the wall was attacked by a zombie (Fig. 12). It was likely a 

video shoot by a monitor camera and had low information 

about the hall. These were useful for attracting people’s 

interest. This event had been held in 2015, too. This time, 

Instagram account and YouTube channel were created. We 

disclosed research resources about zombies on web and SNS 

before the date of the event. These disclosed research 

resources gave the worldview of the zombie museum to 

people.

Contents of research resources about zombies corresponded 

with the story set in advance. To matching the story with 

advertisement took recent haunted attraction’s characteristic 

into account.

Modeling method

We producted fifty zombies for three months (Fig. 13). We 

used a mannequin doll which were attached gauze for latex 

support. We painted it was with water-based acrylic coat by air 

brush. And we painted points where flesh and bones become 

hollow with lacquer and gloss. Because they were dark and 

dull, when we painted it with water-based acrylic coat (Fig. 14). 

More ever, clotted blood was dropped on it.

Conclusion

We described the history of a Japanese haunted attraction and 

discussed the circumstances of a recent Japanese haunted 

attraction with referring to the haunted attraction “ZOMBIE 

MUSEUM” which held at Osaka in 2016. As a result, that 

narrow pathway was produced and many exhibitions existed in

a recent haunted attraction gave us a glimpse into conventional 

style. Before the day of the event, it was advertised by means 

of web and SNS. And the whole attraction was consistent with 

the story and the theme set in advance. These points were new 

haunted attraction’s styles. 
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Fig. 11  Make up samples 
 

Fig. 12 A scene of advertisement video 
 

Fig. 13  Zombie model samples 
 

Fig. 14  Painted zombie’s body samples 
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Effective access to information, public 
participation and access to justice are 
essential for transparent and accountable 
governance, for high quality outcomes of 
the decision-making and to strengthen 
trust of public in governing institutions.1 

 

ABSTRACT 

Right of access to justice is not only a human right in 
itself but a comprehensive terminology preserving in 
itself numerous other human rights. Almost all the 
international human rights instruments guarantee this 
right in one form or the other. Unless practical 
provision and preservation is not ensured mere 
Constitutional guarantees are like a sea shell without 
pearl. The research underhand is an attempt to provide 
an insight into the concept of access to justice as a 
fundamental right followed by the analysis of 
international human rights instruments guaranteeing 
this right. 

Key words: Human Right, Access to Justice, 
International Human Rights 

INTRODUCTION 

Provision of human rights remained unfulfilled promises 
throughout the world, despite their recognition at 
international and national levels.2 Right of access to justice 
is not only declared as a fundamental human right but also 
considered as an enabler and protector of other human 
rights. 3  Therefore, violation of this right is not only a 
violation of human rights in itself, but it also becomes the 
cause of the violation of several other rights. 4  Right of 
access to justice is not limited to access of the people to the 
courts or judicial system of the country but it also covers 
effective access of the litigants to the system of law, 
judicial record, case information etc.5 Access to justice is 
                                                           

1  United Nations Economic Commission for Europe, “Aarhus 
Convention and its Protocol on PRTRs - Your Right to a Healthy 
Community”, available online at: 
<http://www.unece.org/env/pp/welcome.html> last visited 2-5-2014 
2  Charles Olufemi Adekoya, “Human Rights Enforcement by People 
Living in Poverty: Access to Justice in Nigeria”, Journal of African Law 
12(2010): 258-282. 
3 Deborah L. Rhode, Access to Justice (New York: Oxford University 
Press, 2004), 7. 
4 United Nations human Rights Office of the High Commissioner for 
Human Rights, Access to justice by people living in poverty ( OHCHR, 
2012), 21.  
5  Arlene S. Kanter, The Development of Disability Rights under 
International Law: From Charity to Human Rights, (New York: 
Routledge, 2014), 221.  

not only a basic human right but an important means to 
fight against poverty and to avoid the conflicts. 6   It is 
important to realize that fundamental rights and 
constitutional liberties would be not more than an 
ornamental pieces in the Constitution if not enforced in 
the true spirit by the independent and impartial 
judiciary.7   

Right of access to justice is widely recognized 
human right as well as fundamental right around the 
globe yet it remained unable to attain the pivotal position 
it deserves. 8  The complexity of the legal process can 
itself be categorized as denial of access to justice.9 

LITERATURE REVIEW 

Mauro Cappelletti who wrote a book titled “Access to 
justice and the Welfare State” 10  published in the year 
1981 was one of the early writings on the subject. It 
comprehensively provided the historical concept of 
access to justice. It elaborated the preliminary issues 
attached to the concept of access to justice. It also 
provided historical access to justice movements on the 
subject along with future prospects. 

The book “Access to Justice and Legal Empowerment”11 
written by Ineke Van De Meene and Benjamin Van 
Rooij in the year 2008. The author elaborated the 
concept of access to justice and legal empowerment as 
innovative approaches towards legal development and 
focuses on the reform of legislation and State institutions. 
The writers discussed the influential organizations in the 
area of conceptualizing access to justice and legal 
empowerment reforms along with some simple questions 
about this new trend in legal development cooperation. 
The writer had discussed some very basic concepts like 
importance of access to justice and legal empowerment, 
obstacles through the legal system, reforms proposed 
along with framework for programming reforms. 

                                                           
6 UNDP, “Access to Justice Practice Note”, (2004),  3 
7  Justice Rana Bhagwandas, Judge Supreme Court of Pakistan, 
“Independence of Judiciary” 
http://www.supremecourt.gov.pk/ijc/Articles/2/1.pdf (accessed 
December 13, 2015). 
8  Asian Development Bank (ADB), “ASIAN DEVELOPMENT 
BANK Independent Evaluation Department, Special Evaluation 
Study on ADB Technical Assistance for Justice Reform in 
Developing Member Countries” (2009), 5. 

9 Jeremy McBride, “Access to Justice and Human Rights Treaties’, 
Civil Justice Quarterly 238 (1998): 235- 271. 
10 Access to Justice and the Welfare State, ed. Mauro Cappelletti (Italy: 
European University Institute, 1981). 
11 Ineke Van De Meene and Benjamin Van Rooij, Access 
to Justice and Legal Empowerment, (Leiden University 
Press, 2008). 
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Deborah L. Rhode’s book “Access to Justice”, 12 
published in 2004, gave the detailed insight on the 
situation of access to justice in American legal system. 
The book expounded the reasons to care about access to 
justice. It concluded that practically, American legal 
system has failed to protect its citizens falling under the 
category of poor and moderate class.  

Vivek Maru through his review paper “Access to Justice 
and Legal Empowerment: A Review of World Bank 
Practice”13 written in the year 2009, presented in a very 
comprehensive manner the efforts of World Bank for 
promotion of right of access to justice. The paper was an 
attempt to provide directions to the World Bank for their 
justice reform interventions.  It recommended the World 
Bank to take into consideration social context and 
specific needs of that society whose justice sector is 
going to be reformed. The paper also suggested that 
evaluation of access to justice projects should be on the 
basis of their impact on society and public at large.  

M. Elvira Mendez Pinedo through an article “Access to 
Justice as Hope in the Dark in Search for a new Concept 
in European Law” 14  published in 2011, provided a 
concept of access to justice and its analysis under 
European Law. The author pointed out the shortcomings 
of the concept of access to justice in European Law. 
According to author European laws focus more on 
procedural access to justice and consider the expression 
in limited terms of access to courts and effective 
remedies only. A series of papers published in 2012, on 
access to justice by Zoila Hinson and Dianne Hubbard 
titled “Access to Justice in Namibia: Proposals for 
Improving Public Access to Courts”15 carries discussion 
about protection of this right in Namibia. In part A of the 
series, article titled as “Access to Justice as a Human 
Right” is provided. The article consists of topics of 
access to justice in the Namibian Constitution, 
international law on access to justice and factors 
obstructing access to justice. The article elaborated the 
provisions provided under the Namibian Constitution 
regarding access to justice. Under Namibian Constitution 
access to justice is taken as a mean for the enforcement 
of other rights. The article express right of access to 
justice as enabler of other rights only, therefore, needs 
improvement. Meaning thereby, the article is more 
inclined to the procedural access to justice than its 
substantive side.   

                                                           
12  Deborah L. Rhode, Access to Justice, (Oxford 
University Press, 2004).	 
13  Vivek Hansraj Maru, “Access to Justice and Legal 
Empowerment: A Review of World Bank Practice”, World 
Bank Justice & Development Working Paper series 9/2009, 
(2009)  
14 M. Elvira Méndez Pinedo, “Access to Justice as Hope in 
The Dark in Search for a New Concept in European Law”, 
International Journal of Humanities and Social Science, 18, 
Vol. 1 No. 19(2011):9-19.  
15 Zoila Hinson and Dianne Hubbard, “Access to Justice in 
Namibia: Proposals for Improving Public Access to Courts, 
Access to Justice As a Human Right, Paper No.1”, Legal 
Assistance Center (2012).  

The book titled “Access to Justice in Pakistan” 16 
published in 2003, was written by Former Justice of 
Supreme Court, Justice (R) Fazal Karim for the guidance 
of bench and bar under one of the project of ADB. 
Through this publication minimum standard of judicial 
fairness had been brought in writing in order to facilitate 
and disseminate the true concept of access to justice. The 
scope of the book is procedural access to justice only 
and is silent about substantive access to justice. 

The book “Access to justice in Transnational B2C E-
Commerce: A Multidimensional Analysis of Consumer 
Protection Mechanism”,17 published in 2015, is one of 
the latest work on the topic of access to justice. It 
provided concept of effective provision of access to 
justice to consumers in the context of e-commerce. The 
book provided guidelines for consumer protection in 
borderless E-Market and tried to identify possible 
solutions for preservation of right of access to justice in 
the online market. The book provided historical debate 
on access to justice from the work of 19th Century 
authors on the subject. It also provided contemporary 
debates on access to justice along with enhancing 
mechanisms for consumer protection in e-commerce. 
The book “The Art of a Lawyer and Access to Justice”18 
consists of many articles related to art of advocacy 
edited by Emmanuel Zafar was published in the year 
2011. The book is a guideline for young lawyers to learn 
how to act in their professional career. The book is 
collection of views of legal luminaries of different 
countries. Overall, the work of the author is in terms of 
art of advocacy and not from the perspective of right of 
access to justice available to the citizens.  

Ishfaq Ali wrote a book titled “Right to Access to 
Justice”,19 published in 2014 is a unique compilation of 
case-laws on the topic of access to justice. The writer 
has gathered case laws on almost all the terms and 
phrases used for access to justice. The book is neither 
discussing the procedural access to justice nor elaborated 
substantive access to justice. It is providing compilation 
of case laws on the topics like due process of law, 
independence of judiciary and role of judiciary in 
disseminating justice.     

 

DEFINITION OF ACCESS TO JUSTICE 
 

                                                           
16 Justice (R) Fazal Karim, Access to Justice in Pakistan, 
(Lahore: Pakistan Law House, 2003). 
17 Sutatip Yuthayotin, Access to Justice in Transnational 
B2C E-Commerce, A Multidimensional Analysis of 
Consumer Protection Mechanism, (New York: Springer 
International Publishing Switzerland, 2015), 46. 
18 Emmanuel Zafar, The Art of a Lawyer and Access to 
Justice (Lahore: Khyber Publishers, 2011).  
19  Ishfaq Ali, Right to Access to Justice, (Islamabad: 
Islamabad Law Book House, 2014).  
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It is rightly said that “Access is the first weak point in the 
law machine”20.  Access to justice lacks any unanimous or 
widely acceptable definition under international law rather 
it is articulated through different terminologies 21  and 
expressions in human rights conventions. The term been 
used in numerous ways under different perspectives. 
Conventionally, it was an expression indicating the formal 
systems and structures of the law to the vulnerable segment 
of society 22 but now the concept has been diversified and is 
used in its broader sense. Underhand is presented some of 
the definitions of access to justice disclosing the 
terminologies in which it exists.  

Sometimes, it is considered much easier to define the term 
in negative connotation i-e to express what access to justice 
is not rather than what it is. In other words it is easy to 
figure out denial of access to justice than its 
achievements. 23  For instance, backlog of cases defines 
denial of access to justice in a more appropriate manner 
than expeditious disposal of cases which is an expression of 
attaining access to justice.  
Throughout its evolution, many intellectuals have offered 
numerous explanations of the term ‘access to justice’ but no 
single all-inclusive and unanimously acceptable definition 
could be coined till today. One of its simplest definition is 
presented by Stefan Wrbka. According to him, “The term 
of access to justice consists of two parts: access and justice. 
In its literal meaning, access stands for the chance to reach 
or accomplish something, whereas justice refers to fairness 
and reasonableness and embodies the concepts that 
everybody’s rights are safeguarded”. 24  Wrbka defines 
access to justice in terms of fairness, reasonableness and 
equal protection of law.   
Stephen Bottomley 25  and Simon Bronnit 26  has defined 
access to justice in terms of formal system of justice. 
According to them, “Access to justice is usually taken to 
mean access to formally constructed, political impartial 
courts and administrative agencies”. 27  This definition 
excluded all the informal systems 28  of attaining justice 
prevailing around the globe.   

                                                           
20  Marcel Berlins and Clare Dyer, The Law Machine, 5ht ed. 
(England: Penguin Books, 2000) 1.  
21  Terminologies used for the term access to justice in 
international law are: right of fair trial, right to have effective 
remedy, right to access to courts, right to have legal assistance etc.   
22 Sahar Maranlou, Access to justice in Iran: Women, Perceptions 
and Reality (Cambridge University Press, 2014),170. 
23  Dr. Eilionoir Flynn, Disabled Justice? Access to Justice and the 
UN Convention on the Rights of Persons with Disabilities, revised 
ed. (Ireland: Ashgate Publishing Ltd., 2015) 12. 
24  Collective Actions: Enhancing Access to Justice and 
Reconciling Multilayer Interests?, ed. Stefan Wrbka, Steven Van 
Uytsel and Mathias Siems (USA: Cambridge University Press, 
2012), 27  
25 Stephen Bottomley is Dean and Professor of Commercial Law 
in the ANU College of Law at the Australian National University.  
26Simon Bronnit is a Professor of Law at TC Beirne School of 
Law, The University of Queensland. 
27 Stephen Bottomley and Simon Bronitt, Law in Context, 3rd ed. 
(Sydney Australia: Federation Press, 2006), 83. 
28 Informal systems of justice includes traditional, tribal, religious 
courts or community based systems of resolving disputes having 
different names under different regions like panchayat, jirga, lok 
adalat, arbitration by clan leaders etc.  

A much broader definition of the term has been presented 
by Mauro Cappelletti 29  and Bryant Geoffrey Garth 30 . 
According to them access to justice is “A system by which 
people may vindicate their rights and/or resolve their 
disputes under the general auspices of the state. It consists 
of guaranteeing equal access and achieving just outcomes. 
It could also simply refer to ‘mechanisms by which an 
individual may seek legal assistance”.31  
As compared to previous definition given by Bottomley and 
Bronnit, Cappelletti and Garth has defined access to justice 
in a much broader way.  This definition has covered all the 
existing systems of ADR like Jirga systems32, Lok adalat 
and other formal and informal systems of dispute 
resolutions recognized and permitted by the State. 
Moreover, emphasis of this definition is on the point of 
reaching to the just and fair results of this exercise. 
Another comprehensive explanation of the term access to 
justice is presented by UNDP. UNDP expresses it as “The 
ability of people to seek and obtain a remedy through 
formal or informal institutions of justice, in conformity with 
human rights standards”. 33  UNDP has elaborated this 
concept in terms of right of a person to seek and obtain   a 
remedy when aggrieved. This definition on the one hand 
covers all the formal and informal systems of justice around 
the globe and on the other hand provides a comprehensive 
set of rules to be followed in the shape of human rights 
standards.  

COMPONENTS OF ACCESS TO JUSTICE 
 
As the term access to justice do not find any unanimous 
definition therefore academic and legal experts attempted to 
establish its parameters. Andre Tunc, distributed it in three 
broad components. These are “access to legal justice”, 
“access to machinery of justice specific to welfare state” 
and “access to Justice” 34 . According to Tunc, the first 
component access to legal justice means enforcement of a 
legal right existing under current legal system of any state 
and removal of barriers from obtaining legal remedies 
available to aggrieve. Its second component, access to 
machinery of justice specific to welfare state is related to 
the protection of new legal rights available to the subjects 
due to modern machinery like rights of employees, right to 
environmental protection, consumer rights etc. whereas, the 
third component access to Justice with capital “J” is 
indicative of the concept that the term access to justice is 
not restricted to access to judicial process only but concepts 

                                                           
29 Mauro Cappelletti was a Professor of Law at the University of 
Florence, Italy. 
30  Bryant Geoffrey Garth is Professor of Law, University of 
California-Irvine. 
31  Cappelletti, M., and Garth, B., Access to Justice - A World 
Survey, (1978), 6, quoted in Lola Akin Ojelabi Dr, “Improving 
Access to Justice Through Alternative Dispute Resolution: the 
Role of Community Legal Centers in Victoria, Australia”, Civil 
Justice Research Online, (September 2010): 10, 
http://www.civiljustice.info/access/20/ ( accessed July, 05, 2014).  
32 A jirga is a traditional assembly of leaders that make decisions 
by consensus.  
33 UNDP, Access to justice Practice Note, 2004.  
 34 Andre Tunc, “The Quest for Justice” in Access to Justice and 
the Welfare State, ed. Mauro Cappelletti (Italy: European 
University Institute, 1981) 315-16  
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of legal awareness, equality and achievement of social 
justice is also enshrined in it.35 
 

Similarly, Dr. Eilionoir has distributed access to 
justice among three components that are substantive access 
to justice, procedural access to justice and symbolic 
component of access to justice.36 He elaborated, Substantive 
access to justice in terms of assessment of the rights 
claimed included therein, all stages of judicial process, 
available to those who seek a remedy. Procedural access to 
justice is defined in terms of opportunities and barriers 
which come in the way of getting justice like access to 
court and lawyer, reasonable time etc. Whereas, Symbolic 
component of access to justice is defined in terms of 
general promotion and preservation of access to justice like 
legal empowerment and awareness of citizens of a 
particular state.37  
Access to Justice Advisory Committee appointed by the 
Government of Commonwealth in 1994 also defined three 
key features of the term ‘access to justice’ the same 
includes ‘Equality of access to legal services’, ‘National 
equity’ and ‘Equality before the law’.38 
‘Access to justice’ is also defined in terms of different 
challenges and barriers of justice like provision of legal 
services and legal aid, reasonable time, cost of litigation, 
settling of small claims, financial responsibility and 
competence of the party to recognize a claim or defense,39 
parallel opportunity to access the system and to enforce 
existing rights or laws.40  
On the basis of definitions and expressions discussed above, 
terminologies related to access to justice are presented 
below through fig.1.  
 

1.3 ACCESS TO JUSTICE AND RELATED 
TERMINOLOGIES 

From the above discussion, the term access to justice can be 
divided into two categories    i-e in broader and narrower 
sense. In broader sense, it can be further divided into two 
categories namely Procedural and Substantive access to 
justice. Here term procedural access to justice includes  

                                                           
35  Sutatip Yuthayotin, Central Intellectual Property and 
International Trade Court, Bangkok, Thailand, Access to 
Justice in Transnational B2C E-Commerce, A Multidimensional 
Analysis of Consumer Protection Mechanism, (New York: 
Springer International Publishing Switzerland, 2015), 46 
36 Dr. Eilionoir Flynn, Disabled Justice? Access to Justice and the 
UN Convention on the Rights of Persons with Disabilities, revised 
ed. (Ireland: Ashgate Publishing Ltd., 2015) 18. 
37 Ibid. 
38  Natalina Nheu and Hugh McDonald, By the People, for the 
People? Community Participation in Law Reform, Volume 6 
(New South Wales: Law and Justice Foundation, 2010) 11.   
39 Sidney B. Jacoby, review of Access to Justice by M. Cappelletti; 
B. Garth; J. Weisner; K.-F. Koch, in The American Journal of 
Comparative Law, Vol. 29, No. 3 (Summer 1981): 532-535. This 
review paper is based on five different books of the above 
mentioned writers.  
40  Louis Schetzer, Joanna Mullins, and Roberto Buonamano, 
Access to Justice & Legal Needs A project to identify legal needs, 
pathways and barriers for disadvantaged people in NSW (New 
South Wales: Law & Justice Foundation of New South Wales, 
2002) 24. 

 
opportunities and barriers in getting ones claim into court 
or tribunal. Whereas, substantive access to justice indicates 
receiving of a fair and just remedy for violation of one’s 
rights or an assessment of the rights claims that are 
available to those who seek a remedy. To further elaborate 
the concept, fig. 2 is presented below.  

 

 

Fig. 2 

Whereas, in narrow sense the access to Justice is 
persistently recognized as: a right to a fair and proper trial, 
right to an effective remedy/ access to legal process, access 
to court, right to due process of law, financially affordable 
judicial system, right to have impartial courts, 
independence of judiciary and right to have expeditious 
dispensation of justice. These terms can also be considered 
as offshoots of procedural and substantive access to justice. 
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ACCESS TO JUSTICE AND HUMAN RIGHTS 
INSTRUMENTS 

The right of ‘Access to Justice’ was kept preserved in 
almost all the human rights instruments under different 
expressions of access to justice. Although it was 
Convention on International Access to Justice 1980, that 
introduced the terminology of access to justice but 
Convention on the Rights of Persons with Disabilities 2006, 
elaborated first time access to justice as a conclusive right.  
Following is presented some of the human right’s 
instruments preserving the right of access to justice.    

UNIVERSAL DECLARATION OF HUMAN RIGHTS 
(UDHR) 1948 

 
Although, the term Access to Justice has never been coined 
at the time of promulgation of UNHRC but the fundamental 
concept of the same has been secured very carefully since 
inception of human rights preservation efforts. Therefore, 
in 1948 some terms having meaning to access to justice 
were placed under this charter. 

UNHRC also known as UDHR, under Article 1, 
declares the right of access to justice as a fundamental right 
to all. Whereas, Article 7 of the instrument provides for 
right of equality before law and equal protection of law. 
Similarly, Article 8 of the Charter enumerates the right to 
an effective remedy as determined by the courts for 
fundamental rights ensured by the Constitution or by law. 

Article 10 of the Charter provides a combination 
of various rights covered under the right of access to justice, 
including right of equality before the law, right to a fair and 
proper trial, right of public hearing and right to have 
impartial court and tribunal.   

 

EUROPEAN CONVENTION OF HUMAN RIGHTS 
(ECHR) 1950 
 
Generally, at some forums, right of fair trial and public 
hearing guarantees regular procedures. Whereas, at 
European Court of Human Rights it is taken in broader 
meanings and also includes a right to access to the courts. 
Article 6 of the Convention provides not only right to a fair 
and public hearing but also provides expeditious disposal 
from an independent and impartial tribunal as a 
fundamental right.  Whereas, Article 13 of the ECHR 
guarantees the right to an effective remedy for the 
aggrieved in case of violation of his rights and freedoms 
provided under ECHR.  It provides an explicit assurance 
towards the right to access to justice in the sense that it 
states that the aggrieved “shall have” an effective remedy 
when any grievance may cause to him.   

INTERNATIONAL CONVENTION ON THE 
ELIMINATION OF ALL  FORMS OF RACIAL 
DISCRIMINATION (CERD) 1965 

 
Article 6 of the CERD highlights the right of access to 
justice in terms of right of effective remedy through 
competent tribunals. Here the term competent tribunal is 
used in wider sense including all the forums of provision of 
justice i-e all the formal or informal systems of justices. It 

also includes the right of free, fair and impartial trial 
through independent tribunal which is ultimate aim of 
provision of right of access to justice.     

INTERNATIONAL CONVENTION ON CIVIL AND 
POLITICAL RIGHTS (ICCPR) 1966  

 
The International Covenant on Civil and Political Rights 
(ICCPR) under Article 2 preserves right of access to justice 
in terms of right to effective remedy. Whereas, under 
Article 14, Convention remarkably ensures equality before 
the law and equal protection of the law along with fairness 
of procedure, due process of law and impartiality of 
adjudicating authority. Similarly, in its Article 26, ICCPR 
reiterates the guarantee of equality before the law and equal 
protection of the law without any discrimination. 

CONVENTION ON THE ELIMINATION OF ALL 
FORMS OF DISCRIMINATION AGAINST WOMEN 
(CEDAW) 1979 

 
CEDAW under its Article 2 requires States parties to the 
Convention, to ensure the provision of right to an effective 
remedy and equality before the law. It necessitates a 
rectifier to ensure this right through competent tribunals 
and other public institutions giving protection to the women 
against any act of discrimination.  

As per CEDAW, no discrimination would be 
acceptable towards the women with regard to their right of 
equality before the law and ultimately their right to access 
to justice.  

CONVENTION ON INTERNATIONAL ACCESS TO 
JUSTICE 1980 

 
Convention on international access to justice 1980 was 
promulgated in order to facilitate access to justice to the 
citizens of the States signatory to this Convention at 
international level. 

The Convention's purpose is not to harmonize 
domestic laws, but ensure protection of the Convention to 
the right of access to justice to those aliens to a State. The 
Convention safeguards such people from discrimination on 
the ground of either their being non-resident of a State or 
lacking domicile of the state. According to the Convention 
the mere status as an alien or the absence of residence or 
domicile in a State should not disallow a person from 
seeking redress of his grievances and legal assistance.41  
Article 1, of the Convention provides assurance of legal aid 
to non-resident of the contracting states. It safeguards from 
discrimination to those aliens to the State but in a limited 
sense because it protects legal aid for “court proceedings” 
only and not for other forums. Similarly, it specifies that 
legal aid is to be provided in the matters of “civil and 
commercial” nature. Whereas, Article 2, of the Convention 
provides assurance of “legal advice” to the person seeking. 
Similarly, Article 12 of the Convention secures expeditious 
and timely disposal of the applications made under 
Convention for legal aid.  

                                                           
41 HCCH, “Outline Hague Access to Justice Convention”, 
Hague Conference on Private International Law 
(December, 2007).  
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Title of the instrument reveals its enrichment as a 
comprehensive Convention upon the subject but the detail 
study is not impressive because it provides for only the 
right to legal aid, security for cost, copies of entries and 
decisions and physical detention and safe conduct. Overall, 
the Convention is not adequately dealing with the concept 
of access to justice and miserably failed to do justice to its 
title adopted by the contracting States. 

UNIVERSAL ISLAMIC DECLARATION OF HUMAN 
RIGHTS (UIDHR)1981 

 
Article 4 and 5 of UIDHR expressly deals with access to 
justice in terms of right to justice and right to fair trial. 
Article 4 of the declaration is unique in its perception and 
the same not in existent in any other instrument or 
declaration. As this Article is not only creating right to 
justice but also obligating upon the individual to practically 
exercise this right. This Article also provides for free and 
fair trial along with independence of judiciary and impartial 
trial. 

Whereas, Article 5, clause (a) & (b) discusses 
Right to Fair Trial. According to it no individual shall be 
held guilty of an offence and made liable to punishment 
except after proof of his guilt is established before an 
independent judicial tribunal. 

CONVENTION AGAINST TORTURE (CAT) 1984 
 
The CAT pledges a right to redress for acts of torture. In a 
broader sense, the Convention indicates about the right to 
access to justice in cases of torture. Article 13 of the 
convention provides for right to complain or right to claim 
which is ultimate guarantee of right to have an effective 
remedy. Similarly, Article 13 also provides for prompt and 
neutral examination of one’s case by competent authorities 
that includes right of due process of law.  One of the 
distinct protection provided under Article 13 of CAT is 
protection to the complainant as well as the witnesses of the 
matter concerned. 

Similarly, Article 14 of the Convention requires 
States parties to ensure that victims of torture are able to 
obtain redress via their legal systems and have “an 
enforceable right to fair and adequate compensation”, 
which covers right of fairness in judicial adjudication 
whether related to some suit before legal forum or some 
administrative matter before an authority.   

CONVENTION ON ACCESS TO INFORMATION, 
PUBLIC PARTICIPATION IN DECISION-MAKING 
AND ACCESS TO JUSTICE IN ENVIRONMENTAL 
MATTERS 1998 

 
Aarhus Convention on Access to Information, Public 
Participation in Decision-Making and Access to Justice in 
Environmental Matters, 1998 in its preamble aims to 
improve the system of accountability and transparency in 
making decisions. It also intended to reinforce the public 
support for decisions on the environment.42 

                                                           
42   Convention on Access to Information, Public 
Participation in Decision-Making and Access to Justice in 
Environmental Matters, (Aarhus, Denmark, 25 June, 1998). 

Through Article 9, the Convention allows the 
public to access to justice, i.e. the right to seek redress 
when environmental law is infringed and the right to access 
review procedures to challenge public decisions that have 
been made without regard to the two other pillars of the 
Convention. 

This Article has established number of rights to 
the public. The same starts from provision of right to 
information and goes on with all other inter-related rights, 
including due process of law, right to have effective and 
inexpensive justice through independent and impartial 
tribunal and expeditious disposal.  

CONVENTION ON THE RIGHTS OF PERSONS 
WITH DISABILITIES 2006 

 
The Convention on the Rights of Persons with Disabilities43 
requires under its Article 13, from States parties to “ensure 
effective access to justice for persons with disabilities on an 
equal basis with others”. It provides for the provision of 
right of access to justice to those with disabilities along 
with acceptance of their equality before the law. This is 
second international instrument after Convention on 
International Access to Justice, 1980 that categorically refer 
the comprehensive expression of right of access to justice.  

It is important to mention here that the Convention 
attained highest number of signatures on its opening day, 
which makes it remarkably unique in history to a UN 
Convention. Similarly, it is considered as a first 
comprehensive human rights treaty of the 21st century and 
is the first human rights convention to be open for signature 
by regional integration organizations. 
MAGNA CARTA OF JUDGES, 2010 

 
The Consultative Council of European Judges (CCJE) of 
the Council of Europe adopted the Magna Carta of 
Judges (Fundamental principles) on 18th November 201044.  
The purpose of the instrument is to promote the role of 
judges, improvement in their efficiency and independence, 
as well as to elucidate their duties and responsibilities.45 
This instrument brings to limelight all fundamental 
principles regarding judges and judicial system. According 
to Article 23 of the instrument, the principles provided in 
the instrument “shall apply mutatis mutandis to judges of 
all European and international courts”.  

Magna Carta of Judges includes access to justice 
as one fundamental pillar of the rule of law. Under Clause 
15 of the instrument it requires from judges to play their 
effective and responsible role towards the provision of 
access to justice.  

Whereas it’s Clause 16 provides for the right of 
public hearing and right to information to the litigants, right 
of expeditious disposal of cases along with utilization of 
efficient case flow management.  

                                                           
43 Convention on the Rights of Persons with Disabilities 
2006. 
44  Magna Carta of Judges (Fundamental Principles), 
(Strasbourg, 17 November 2010 CCJE (2010)3 Final). 
45  Council of Europe, Committee of Ministers, Minister 
Deputies, CM Documents, 1098 Meeting (October 2010).   
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Clause 17 of the instrument provides for 
enforceability of right of fair trial. According to it “The 
enforcement of court orders is an essential component of 
the right to a fair trial and also a guarantee of the efficiency 
of justice”. 

Magna Carta, 2010 is one of the pioneering 
instruments highlighting the role and responsibilities at the 
shoulders of judges for the preservation of the right of 
access to justice.    

AMERICAN CONVENTION ON HUMAN RIGHTS 
1969 

 
American Convention on Human Rights, comprehensively 
provides for right of access to justice in both of its terms i-e 
procedural and substantive access to justice. 
The Convention demonstrates the right to access to justice 
under the expression of right to access to the courts, which 
has become an international norm. Through Article 8, the 
Convention introduces a concept in terms of right to be 
heard, expeditious disposal, right of fair trial, independent 
and impartial forums to adjudicate upon the matter and 
right of legal assistance. As all these terminologies are 
prerequisites to the procedural access to justice. 

Article 25(1) of the Convention provides this 
guarantee from another aspect of “Right to Judicial 
Protection”. According to this Article everyone is entitled 
to recourse “to a competent court or tribunal for protection” 
for violation of his fundamental rights. The same is 
indicating the substantive access to justice in terms of 
competency of the adjudicating authority to handle the 
matter.  

Similarly, Article 25(2) obligates upon a 
contracting party to “ensure that any person claiming such 
remedy shall have his rights determined by the competent 
authority provided for by the legal system of the state”, 
“develop the possibilities of judicial remedy” and “ensure 
that the competent authorities shall enforce such remedies 
when granted”. 

THE AFRICAN CHARTER ON HUMAN AND 
PEOPLE’S RIGHTS 1981 

 
The African Charter on Human and Peoples' Rights (also 
known as the Banjul Charter) was adopted in 1981 and 
entered into force in 1986.46 
The Charter contains the most explicit guarantee of access 
to the courts under its Article 7(1). It states that “Every 
individual shall have the right to have his cause heard”. 
Through this Article enormous rights have been discussed 
that are expressions of access to justice, like right to claim, 
right to public hearing, expeditious dispensation of justice 
and legal assistance.   

Article 26 of the Charter directs the States party to 
the Charter, preservation of the right of access to justice by 
assuring the independence of the judiciary. This Article 
obligates the States party to the Charter, assurance of the 
independence and impartiality of the courts in order to 

                                                           
46 African Charter on Human and Peoples rights, Adopted 
27 June 1981, OAU Doc. CAB/LEG/67/3 rev. 5, 21 I.L.M. 
58 (1982), entered into force 21 October 1986.  

preserve and promote the rights and freedoms guaranteed 
under the Charter.  

Article 3 of the Charter, the same provides that 
every individual “shall be entitled to equal protection of the 
law”. According to the African Charter a legal system 
which fails to provide meaningful access to justice to 
individuals in a society, regardless of their financial status, 
actually dissents from its responsibility of equal protection 
of the law.  

AFRICAN COMMISSION ON HUMAN AND 
PEOPLES’ RIGHTS 2001  

 
In 2001, the African Commission on Human and Peoples’ 
Rights adopted a set of Principles and Guidelines on the 
Right to a Fair Trial and Legal Assistance in Africa47. The 
guidelines provided under the commission includes public 
hearing through independent and impartial tribunals, 
appropriate education and training of judicial officials, 
guarantee of right to an effective remedy, public access to 
court records and information related to judicial 
proceedings, access to lawyers, mechanism of legal aid and 
assistance and expeditious disposal of cases. 
The commission considers right to fair trial, provision of 
legal assistance and access to courts as the means of 
promotion and preservation of right of access to justice.  
According to it, everyone is entitled to bring before 
“judicial bodies” his grievance upon the violation of human 
right, which is once again authenticating the concept that 
access to justice is not only a right in itself but means to 
protect other human rights as well.   

SOUTHERN AFRICAN DEVELOPMENT 
COMMUNITY (SADC) PROTOCOL ON GENDER 
AND DEVELOPMENT 

 
The Southern African Development Community (SADC) 
Protocol on Gender and Development recognizes access to 
justice both as a means of securing other rights and a right 
in itself that women must share on a basis of equality with 
men.  

The Protocol provides in Article 7, “Equality in 
Accessing Justice” that States Parties must put in place 
measures that secure “equality in the treatment of women in 
judicial and quasi-judicial proceedings, or similar 
proceedings, including customary and traditional courts”; 
“equal legal status and capacity in civil and customary law”; 
“the provision of educational programs to address gender 
bias and stereotypes and promote equality for women in the 
legal system”; and “accessible and affordable legal services 
for women.”  

The protocol discusses equality before the law 
especially of the women, provision of accessible and 
affordable legal services including legal assistance.  

ACCESS TO JUSTICE IN EUROPEAN LAWS 
 

                                                           
47  African Union, African Commission on Human & 
Peoples’ Rights , “Principles and Guidelines on the Right to 
a Fair Trial and Legal Assistance in Africa”, 
DOC/OS(XXX)247.   
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 There was no common concept of access to justice in 
European Law that included European Union (EU) law, 
European Convention on Human Rights (ECHR) and 
European Economic Area (EEA) law, till the 
commencement of Treaty of Lisbon 2007.   
The Treaty of Lisbon was adopted in order enable several 
EU policies to be reformed. It was signed at the European 
Council of Lisbon on 13 December 2007 and it has been 
ratified by all Member States.48 

Before the Treaty of Lisbon, Access to justice was 
usually taken in the meanings of application and 
enforcement of rights in the European Union legal system, 
both at national and European level.49  

Under Title V of TFEU namely “Area of Freedom, 
Security and Justice” Article 67.1 provides general legal 
basis for the EU to legislate in the field of (access to) 
justice.50 The treaty makes it mandatory that the contracting 
parties, through ‘TFEU as amended by Treaty of Lisbon” 
shall provide facilitation to the right of access to justice 
under its Article 67(4) of Part I. according to it: “The Union 
shall facilitate access to justice, in particular through the 
principle of mutual recognition of judicial and extrajudicial 
decisions in civil matters”.51 

Similarly, through Article 81 (e) of Part I, Chapter 
III namely Judicial Cooperation in Civil Matters, TFEU as 
amended by Lisbon Treaty, provides for cooperation for 
provision of “effective access to justice.”    

Along with these articles in the main EU Treaties, 
the EU Charter of Fundamental Rights (EU CFR) that has 
gained the same legally binding status as the EU Treaties 
provides for the right to an effective remedy and to a fair 
trial under Article 47 EU CFR. Article 47 guaranteed the 
provision of right to an effective remedy, right to fair and 
public hearing, expeditious disposal of matter, impartial 
and independent tribunal and free legal aid to those who 
deserves. According to Article, the provision of these rights 
ensures the protection and preservation of right of access to 
justice. Moreover, the third paragraph of Article 47 
specifically refers to legal aid as an element of access to 
justice, but the term “access to justice” which inspires the 
article in its entirety is neither defined nor explained. 

Although the right of access to justice remained 
present in one form or the other in almost all international 
human rights instruments but the use of the exact 
terminology was first time introduced in Convention on 
International Access to Justice, 1980. Later on, several 
other international and regional instruments adhered the 
same terminology in order to comprehensively express 
numerous fundamental rights including right to fair trial, 

                                                           
48  House of Lords, The Treaty of Lisbon: An Impact 
Assessment, Volume I, Report (London: The Stationary 
Office Limited, 2008), 189. 
49 Méndez Pinedo, Vol. 1, 9.  
50  Martin Trybus and Luca Rubini, The Treaty of Lisbon 
and the Future of European Law and Policy (USA: Edward 
Elgar, 2012),142. 
51 “Consolidated Reader-Friendly Edition of the Treaty on 
European Union (TEU) and the Treaty on the Functioning 
of the European Union (TFEU) as amended by the Treaty 
of Lisbon (2007)”, ed. Jens-Peter Bonde , (Foundation for 
EU Democracy, 2008), ISBN: 87-87692-72-4  

right to council, right to have due process of law, right to 
public hearing etc. 

Correspondingly, international organizations also 
played a distinguished role in protection and preservation 
of this right. They, under their mandates, enshrined judicial 
reforms and institutional strengthening of the Bar & Bench 
in order to promote and preserve right of access to justice. 
Due to these organizations, this right has come to lime 
light and attained such a milestone today.    

 
CONCLUSIONS 
Right of access to justice occupies pride of place among all 
the human rights. It remained protected in international 
treaties such as UDHR, ICCPR, CAT and UIDHR. Its 
protection is also featured in regional human rights 
covenants like European Convention on Human Rights 
1950, American Convention on Human Rights 1981 and 
African Commission on Human and People’s Rights 2001. 
Almost all human rights instruments provide safeguard to 
this fundamental right under different terms and 
terminologies. 
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Compound Task Allocation in Preference-based Multirobot Coordination

Dong-Hyun Lee

Kumoh National Institute of Technology
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Abstract

Market-based multirobot coordination has been widely
used in the multirobot task allocation research. However,
the existing methods consider neither various types of
bid elements nor the sequential or parallel relationship
of the tasks. In this paper, preference-based compound
task allocation with an extended framework is proposed
for multirobot coordination on the basis of the market-
based approach. Three different types of the compound
tasks are defined and their corresponding auctioning
algorithms are proposed along with the bidding algorithm.
The effectiveness of the proposed scheme is demonstrated
through the simulation experiment.

Keywords–multirobot coordination; compound task; auctioning
algorithm

I. Introduction

The market-based coordination approach for multirobot

systems has been widely used in exploration [1]-[5] and

dynamic team formation [6]-[8]. In the case of the exploration

application, most of the existing methods for task allocation

use either the estimated distance or time of the robot to

perform the task, without considering the different capabilities

of the robots. In dynamic team formation research, on the other

hand, the capabilities of the robots are mainly focused for task

allocation, and the spatial or temporal situation of the robot,

such as estimated distance and time to perform the task is

not much taken into account. To deal with these issues, this

paper proposes preference-based compound task allocation for

multirobot coordination. In the extended framework, robot

capability matrix is used to explicitly represent the quality

and cost of each capability and available capabilities of the

robot and task requirement matrix is defined to denote the

required capabilities for performing the task. Also, four bid

elements, such as task capability quality, task capability cost,

task distance and task time, are defined for the bidder such

that it can explicitly inform the auctioneer of its competence

on the auctioned task. The preference-based task allocation

was introduced in [9], and this paper extends the preference-

based task allocation for the compound task allocation.

II. Task Allocation
A. Compound Tasks

The compound task consists of atomic tasks and three types

of compound tasks, such as sequential, parallel and hybrid

ones are defined depending on the relationship among the

atomic tasks. The sequential compound task, SCT consists of

the atomic tasks which need to be performed sequentially. It is

defined as TSCT . The parallel compound task, PCT is defined

as the following combination of the atomic tasks which are

required to be performed in parallel. It is denoted as TPCT .

The hybrid compound task, HCT contains the atomic tasks

which can be performed either sequentially or in parallel. It

is defined as THCT

B. Auctioning Algorithms

The auctioning algorithm for each compound task must

satisfy its constraint. In the case of SCT, the atomic tasks

should be auctioned sequentially, one at a time. In the case of

PCT, the atomic tasks are auctioned in parallel, where there are

two relationships, such as one atomic task should be allocated

to only one robot and one robot can get only one atomic task.

In the case of HCT, the atomic tasks should be auctioned

concurrently, where there is one constraint that one atomic

task should be allocated to only one robot.

1) The Auctioning Algorithm for SCT: Let N and M be

the set of bidders and the set of the atomic tasks in SCT,

respectively and Uij be the utility value of Roboti, i ∈ N ,

for TSCT
j , j ∈ M . The definition of the utility of the robot

for the task is defined in [9]. The task allocation problem for

SCT can be formulated as

U = maxi Uij (1)

for ∀i ∈ N and ∀j ∈ M.

To maximize U , each atomic task should be allocated to the

bidder which has the highest utility value. This allocation is

categorized as ST-SR-IA: single-task robots, single-robot tasks

and instantaneous assignment [10]. Since the sequence of the

atomic tasks are predefined as their priority, the auctioneer

makes an auction call for a single atomic task at a time, and

the bidder bids on it. After the auctioneer receives the message

from an assigned bidder that the allocated atomic task has been

completed, it then makes an auction call for the next one. For
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example, consider a floor cleaning SCT with sweeping and

mopping atomic tasks. The auctioneer first holds an auction

for the sweeping atomic task. After the auctioneer receives

the task completion message, it then hold an auction for the

mopping atomic task. Therefore, the bidder only considers

currently auctioned atomic task when it generates the bid list.

2) The Auctioning Algorithm for PCT: The task allocation

problem for PCT can be formulated as

U = max
∑

i∈N

∑
j∈M sij · Uij (2)

where
∑

i∈N sij = 1 and
∑

j∈M sij = 1.

The auctioneer should allocate the atomic tasks with maximiz-

ing U while keeping two constraints above. The first constraint

ensures that one atomic task is assigned to only one bidder

and the second guarantees that one robot can take only one

atomic task. This is categorized as ST-MR-IA: single-task

robots, multirobot tasks and instantaneous assignment [10].

The bidder can bid on more than one atomic task as far as

it has all the required capabilities for them. However, at most

one atomic task should be assigned to one robot and one robot

can only have one atomic task. For example, suppose that a

task carrying a large-sized box consists of left and right lifting

atomic tasks. Even if one robot has enough capabilities for

lifting either side of the box, it should not take both of them

since it can not perform them simultaneously.

3) The Auctioning Algorithm for HCT: The task allocation

problem for HCT can be formulated as

U = max
∑

i∈N

∑
j∈M sij · Uij (3)

where
∑

i∈N sij = 1.

The above constraint ensures that one atomic task is assigned

to only one bidder. Unlike the case of PCT, one robot can have

more than one atomic task. This is categorized as either ST-

SR-TA or ST-MR-TA: single-task robots, single-robot tasks

and time-extended assignment or single-task robots, multi-

robot tasks and time-extended assignment [10]. For example,

suppose that the room cleaning task consists of Room1

and Room2 cleaning atomic tasks which do not have any

sequential or parallel relationship. Therefore, one robot can

perform both atomic tasks sequentially by itself, or two robots

can perform them in parallel.

C. Bidding Algorithm

The bidder should be able to consider different types of

compound tasks to get the atomic task from the auctioneer.

After receiving the awarded atomic task and utility value for

it from the auctioneer, the bidder stores the utility value in the

utility value set, G, resets the bid timer, BidT imer and runs

it until it reaches the bid closing time, ClsT ime. The bidder

then selects the awarded atomic task which has the highest

utility value in G and accept it.

III. Simulation Experiment
In the simulation experiment, a cleaning mission was pro-

vided to demonstrate the effectiveness of the proposed scheme.

As the extension of the cleaning mission in [9], the procedure

of the mission is as follows. There are two rooms, Room1

and Room2, and two types of blocks, red and blue blocks,

are randomly located in the rooms. The blocks in Room1 and

Room2 are collected and carried to Tray1 by the robots, and

Tray1 is carried to the hall by two robots. After moving the

tray, the blocks are sorted by their color and the red blocks and

the blue blocks are carried to Tray2 and Tray3, respectively.

To carry loaded trays to designated zones, the gate of Room3

is unlocked and pushed. Finally, Tray2 and Tray3 are carried

to Zone1 and Zone2, respectively.

To carry out the mission, five compound tasks are provided

for the mission in Table I.

TABLE I
THE DESCRIPTIONS OF COMPOUND TASKS.

Compound task Description Atomic tasks

THCT
1 Move blocks in rooms to Tray1 {TA

1 , TA
2 }

TPCT
2 Carry Tray1 to Hall {TA

3 , TA
4 }

THCT
3 Sort blue and red blocks {TA

5 , TA
6 }

TSCT
4 Open the gate of Room3 {TA

7 , TA
8 }

THCT
5 Carry trays to Zone1 and Zone2 {TA

9 , TA
10}

A. Results

The connection of the atomic tasks from the result of the

task allocation shows the characteristics of different types of

preference-based task allocations. Figs. 1, 2 and 3 show the

connection of the atomic tasks, when QB and CB, DB and

TB were used, respectively. As shown in Fig. 1, when QB and

Fig. 1. The connection of the atomic tasks when QB and CB were used.

CB were used, all of the atomic tasks in HCT were connected

sequentially.

Fig. 2. The connection of the atomic tasks when DB was used.

Fig. 2 shows the connection when DB was used. As shown

in the figure, the atomic tasks in THCT
1 and THCT

5 were
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connected in parallel, which implies that they were allocated

to two different robots, and the atomic tasks in THCT
3 were

connected sequentially, which implies that they were allocated

to the same robot.

Fig. 3. The connection of the atomic tasks when TB was used.

Fig. 3 shows the connection when TB was used. As shown

in the figure, all of the atomic tasks in HCT were connected

in parallel, which implies that they were performed in parallel

by different robots. This is because TB considers more on

minimizing task completion time for performing a task than

any other aspects.

IV. Conclusion
This paper proposed preference-based compound task allo-

cation with an extended framework for multirobot coordina-

tion. In order to specify the relationship of the atomic tasks,

three different types of the compound tasks, such as sequential,

parallel and hybrid ones, are defined and the corresponding

auctioning algorithms are proposed along with the bidding

algorithm. In the simulation experiment, a cleaning mission,

which consisted of five compound tasks, was provided and the

quality, cost, distance and time-based task allocations were

applied to the mission. The simulation results demonstrated

that the proposed scheme could effectively allocate the tasks

for completing the cleaning mission to the robots considering

the bid values and auctioneer’s preference for bid elements.
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Abstract 
 

Video adventure game is a game genre in which 
scenario-based minor or major episodes are expressed by 
game level and several experiences are provided to a player. 
Episodes can be divided by quest unit and player’s 
behaviors can differ by quest. The present verbs used in 
each MMORPG quest to classify the quests of video 
adventure game, and reclassify. With the results as base, 
this study collected player’s behaviors found in a video 
adventure game by verb unit, examined the distribution, 
and mapped them to certain quests. This method can be an 
efficient method to help intuitively know the quest 
structure of a story-based video adventure game 
intuitively. 

 
Keywords-Video Adventure Game; Quest; Player Behavior; 

  
I. Introduction 

     
Video adventure game is a game genre where players 

perform various quests (traveling, attacking and collecting) 
under the theme of  In a game, quest means a small mission a 
player has to fulfil in relation with a story [1]. A quest is 
designed in the form of action and puzzle and placed to a 
certain location in game space [2]. A game developer sets 
experience that he or she wants to give players in the form of 
‘verb’ and the verbs become means of expressing the quest in 
detail [3]. Therefore, the collected data of player’s behaviors 
that are expressed in verb form are those necessary to classify 
quests intuitively. Especially, they can help compose and 
design game levels to play based on story, which is an 
important feature of adventure game genre. 

Game players interact with game levels with the actions 
taken while playing a game [4]. For this reason, gameplay 
behavior analysis is much helpful in understanding the relations 
with quests or the components in a game space to attract certain 
actions in game. In other words, knowing how a game is 
accepted to a player can help find problems and improvements 
to make at the stage of game development and maintenance and 
repair. 

To classify the quests of video adventure game, the present 
study grouped 200 similar verbs by MMORPG quest and 
sorted them to 26 representative verbs. With this, it collected 
the verbs used in ‘The Dreamers of the Day’, which is the 22nd 

episode of ‘Uncharted 3: Drake's Deception' that is one of the 
most popular video adventure games, examined the distribution 
of verbs by quest, and classified them into 7 quests upon them. 

 
II. The Verve used in Quest 

 
A quest is a small unit of a mission that players fulfill to get 

diverse experience and grow within an episode. Depending on 
a method a player uses to perform and complete a quest, this 
study divided quests 7 types (combat, dialogue, collection, 
travel, action, search, and others) in MMORPG game genre and 
listed the verbs used in each quest [3]. However, those verbs 
are for MMORPG game, and thus may not be appropriate for 
games in other genres. Upon 200 verbs used in MMORPG 
game, this study grouped them by similarity so that they can be 
suitable for a video adventure game and data of gameplay 
behaviors can be easily collected. Table 1 shows 26 verbs 
derived from the groping. 

 
III. Classification of Quests: Case Study 

‘Uncharted 3_Drake's Deception’ 
 

Video adventure game is a passive game genre where 
gameplay behaviors are manifested based on a scenario set by a 
game developer. Therefore, quests and components of game 
space that are designed and assigned Based on Table 1, this 
study analyzed gameplay behaviors found in ‘The Dreamers of 
the Day’, which is the 22nd episode of ‘Uncharted 3: Drake's 
Deception (published in 2011)’.  In this episode, a main 
character gets to a certain location and investigates into a 
commissioned task according to time order. Each quest could 
be matched with the verbs in Table 1 and Table 2 shows the 
order of gameplay. 

TABLE I 
QUEST TYPE AND VERVE IN VIDEO ADVENTURE GAME 

        
Quest Type Verve 

Combat Kill, Destroy, Escort, Defense 
Dialogue Talk, Visit, Convey, Report 

Collection Glean, Gain, Get, Retrieve 
Action Use, Operate, Decipher, Rescue 
Search Irradiate, Find, Scout 
Travel Move, Take away, Return, Escape 
Other Buy, Help, Learn 
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A player performs each of 14 different quests in sequence 
that comprises a relevant episode. Player’s behaviors that take 
place while performing each quest are expressed in verb unit 
and the distribution of the verbs are studied to classify them to 
certain quests. As seen in Table 2, 7 types of quests take place 
from once to 4 times in the relevant episode: (Travel: twice, 
Combat: 4 times, Dialogue: 3 times, Action: twice, Collection: 
once, Search: once, and others: once). When looking into the 
contents of each quest, it is known that it has a certain mission 
as seen in Figure 1: (① to operate a structure in the shape of an 
elevator, ② to travel over steps using a ladder or stairs, ③ to 
collect objects necessary to progress a game, ④ to collect 
weapons related to a combat, ⑤ to go into a combat, and ⑥ to 
talk with NPC to acquire information necessary to continue an 
episode) 

 

 
The linking structure of this quest induces a player to behave 

along with a quest on the basis of the overall story of a video  
adventure game and so it is easy for a developer to control the 
flow of gameplay as intended. Therefore, collecting player’s 
behaviors in verb unit is an efficient method that helps 
understand the types of quests intuitively and the overall story 
of a video adventure game. 
 

V. Conclusion 
 

The present study proposed collection of player’s behaviors 
in verb unit in order to classify the quests of a video adventure 
game. Referring to the classification of verbs used in 
MMORPG, this study grouped similar verbs to representative 
verb and reclassified them to fit a video adventure game. With 
this, this study mapped the verbs used in a certain episode with 
quests in one of the popular video adventure games. As a result, 
it will help understand the story flow of a video adventure game 
intuitively, and can be basic data in setting game levels to 
which a quest is applied. In a following study, the author will 
extend analysis subjects and intends to propose the main 
structure of a video adventure game. 

 
References 

 
[1] I. Lee, “The Effect of Puzzle System on Player’s level of 

Immersion and Engagement in Adventure Games”, Journal of 
Korea Game Society, Vol. 8, No. 4, pp.17-27, 2008. 

[2] J. Choi, “The differences of player experience according to 
intention formation method in adventure Game”, Master’s thesis, 
KAIST, 2015. 

[3] M. Kang, “A Design Proposal on Analysis of Quest in 
MMORPGs: -Focused on World of Warcraft-”, Master’s thesis, 
Sangmyung University, 2013. 

[4] C. Ryu, H. Yun, “Storytelling theory in virtual world”, A study 
about digital storytelling, Vol. 3, No. 1, 2008. 

TABLE Ⅱ 
MATCHING QUEST TYPE AND VERVE IN EPISODE ‘THE 

DREAMERS OF THE DAY’ 
        
Quest 
No. Verve Quest Type 
1 Move(5), Kill(3) Travel 
2 Use(1), Move(2), Kill(12) Combat 
3 Talk(4) Dialogue 
4 Rescue(1), Talk(2),Operate(3) Action 
5 Kill(19), Talk(1), Escort(4) Combat 
6 Talk(1), Glean(2) Collection 
7 Talk(2), Opearate(1) Dialogue 
8 Irradiate(2), Rescue(1) Search 
9 Help(2), Rescue(1) Other 

10 Talk(1), Escort(1), Destroy(2) Combat 
11 Operate(1), Escort(1), Kill(2) Combat 
12 Use(3), Move(2), Kill(2) Action 
13 Talk(2), Escape(9) Travel 
14 Kill(1), Talk(4), Escape(1) Dialogue 

 

Fig. 1 Quest in Episode 'The Dreamer of the Day' 
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Abstract 
 

Speech Recognition is a technology which allows the 
processing of a speech input to text and is speaker 
independent. This allows it to be used in numerous 
applications ranging from digital assistants to controlling 
machinery. This paper proposes a strategy which can be 
used in controlling a robotic vehicle through connected 
speech input. The speech recognizer platform will be an 
Android smartphone which communicates with the robot 
using Bluetooth Connectivity. This method allows for 
efficient recognition and smooth data transfer. 
Additionally the robot will also have the capability to 
detect obstacles and inform the user to use a different 
command. Our proposed technique will be useful for 
applications such as assistive robots for people with 
disabilities or in industrial applications such as work 
robots. 
 

Keywords — android, bluetooth connectivity, robot, 
speech recognition, ultrasonic, voice control. 
 

I. Introduction 
 

Robots are a package of systems which include mechanical, 
electrical, computing and automation fields of technology 
which can be used to perform various tasks in industrial and 
domestic use. And with increasing developments in this field 
robots can now be controlled with lesser direct human 
intervention to achieve a more natural interaction with 
machines. A way to accomplish such is to control a robot via 
voice commands. This allows the user to free up their hands and 
work on other tasks. Some basic applications of robots utilizing 
voice recognition are to support people with disability, 
executing preset commands etc. To process the voice 
commands a simple and efficient method is to use a smartphone. 
Smartphones are powerful devices capable of performing many 
functions similar to a computer. With their own independent 
operating system and internet connectivity they are 
increasingly being utilized in many applications. One of the 
major features that we shall make use of is the integrated 
Bluetooth. This will allow the phone to communicate with the 
robot. Several Operating Systems are used for smart phones but 
the most common one is the Android OS developed by Google 

Inc. Its flexibility and ease of use make it an ideal interface for 
robotic application. These android related systems are very 
efficient for developing applications throughout the world. 

Bluetooth technology exchanges data over a short range but 
is very proficient way of communicating between two devices 
such as microcontroller and a smart phone. Data packages are 
sent and received through shortwave radio signals. It is 
essential for robots to take commands without any delay so we 
have used Bluetooth as the main communication method. In 
daily life such robots can be used for navigation and for control 
guidance to a certain position. 

The robot can either maintain preset linear speed or can be 
have variable speed on flat surfaces. The voice recognition is 
maintained with help of a micro controller; an Arduino 
(MEGA). Five basic commands are used to steer the robot that 
are forward, right, left, reverse and stop to guide the robot. 
Building on these, a few more commands allow the robot 
to change speed or perform a particular movement. To detect 
and avoid obstacles an ultra-sonic module is implemented, 
programmed to stop the robot if there is any obstruction in its 
way, and inform the user to use another voice command. 
Ultra-sonic sensors use sound wave transmitters 
and receivers to record the echo time and use that to calculate 
the distance. 

MIT App Inventor 2 was used for developing an android 
application. This is a tool which uses block 
a programming technique so that even beginners can 
experience android app development.  It was essential to 
develop an application to establish a wireless communication 
over a certain range via Bluetooth. 

 

 Figure 1: Block Diagram 
 
With the help of the two basic functions which are voice 

recognition and Bluetooth communication the robot can be 
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used for variable purposes and application commercially and 
domestically as mentioned above. It is vital to create more 
technological advances in voice recognition systems to 
enhance the efficiency of such robots. 

 
II. Controlling of Robot 

 
Continuing on from the previous section, the robot will 

receive the commands in text form. This is done by the 
connected Bluetooth receiver at the robot end. Initially the 
robot will wait for an incoming connection. When available, 
the text will be parsed character by character to the robot. The 
Arduino will then build the characters into a single word. A 
small delay of 100 milliseconds is implemented in building the 
word, so as to prevent overwriting or loss of any character. 
Once the command has been received the Arduino then 
compares the text to the preprogrammed instruction set as 
follows: 

a. Slow Forward: Activates both motors and Moves 
Robot forward at low speed. 

b. Fast Forward: Activates both motors Moves Robot 
forward at full speed. 

c. Slow Backward: Activates both motors and Moves 
Robot backward at low speed. 

d. Fast Backward: Activates both motors and Moves 
Robot backward at high speed. 

e. Sharp Right: Activates both motors (Right Motor 
Reveres and Left Motor forward) and makes a 90 
degree point turn. 

f. Slow Right: Activates left motor and makes a 90 
degree wide turn. 

g. Sharp Left: Activates both motors (Right Motor 
forward and Left Motor reverse) and makes a 90 
degree point turn. 

h. Slow Left: Activates right motor and makes a 90 wide 
turn. 

i. Zigzag: Activates both motors alternatively to move 
forward in a zig zag pattern. 

j. Stop: Deactivates both motors. 
 

 Figure 2: Code for checking and reading bytes from Bluetooth 
 

 Figure 3: Check if string has been received and execute command 

 Figure 4: Flow Chart of command execution 
 

III. Hardware 
 
A. Arduino Mega 

Arduino mega is a microcontroller board and it is based on 
the ATmega1280. It contains 54 digital input and output pins 
including 14 PWM pins, 16 analog inputs, crystal oscillator of 
16MHz, a USB connection, ICSP header, and a reset button. 
The Arduino integrated development environment (IDE) is a 
cross platform application using Java. It is used to write a code 
or program and upload programs to the board. 

 Figure 5: Arduino Mega 
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B. HC-05 Serial Bluetooth Module 

Bluetooth is a wireless technology that can easily 
interconnect mobile phones, PDA, and personal computer with 
each other using a short-range wireless connection. Using a 
Bluetooth module chip, wireless Bluetooth communication can 
be established between two devices using MAC address as each 
device has its unique MAC address. HC-05 module shown in 
Figure is an easy to use Bluetooth Serial Port Protocol module 
for a wireless serial connection setup. This module is based on 
the silicon radio BC417 2.4 GHz Bluetooth chip with CMOS 
technology and it uses an external 8 Mbit flash memory. HC-05 
module operates on 3.3V power supply. 

 Figure 6: HC-05 Bluetooth Module 
 

C. Ultrasonic Sensor 
The HC-SR04 ultrasonic sensor uses sonar to measure 

distance from an object. It provides 2cm - 400cm non-contact 
measurement function, and the ranging accuracy can reach up 
to 3mm. The modules includes ultrasonic transmitters, receiver 
and control circuit.  

 

 Figure 7: Ultrasonic Sensor 
 

D. L298 H-Bridge Serial Motor Driver    
This dual bidirectional motor driver is based on L298 chip. It 

contains two ‘H bridges’ which are high voltage and high 
current full bridge drivers that can drive two DC motors. L298  
motor driver can independently control two motors of up to 2A 
each in both directions. L298 IC amplifies an output current as 
the current from the microcontroller is not enough to drive the 
DC motor directly so L298 chip is used for this purpose. It 
contains two enable inputs pins which can be directly control 
from Arduino to enable or disable the device independently of 
the input signal. PWM signal are send from Arduino to motor 
driver to change the speed of motors by varying the PWM 
signals.  

 Figure 8: L298 H-Bridge Motor Driver 

IV. Software 
 

A. Android App 
As mentioned previously the voice commands to the robot 

are processed via an android application and transferred via 
Bluetooth. A decision to use an Android OS interface as the 
speech processing platform was made, due to its flexibility and 
numerous features. Also it allows an easy and reliable 
connection with the Google Speech processing libraries for 
smooth and accurate speech recognition. To do this we 
constructed an application using MIT App Inventor 2. 

MIT App Inventor 2 is a tool which allows easy creation of 
android Apps via drag and drop block programming. This 
provides people with little to no experience in Java 
programming, a way to develop simple applications to suit their 
purposes. 

Moving to our App; once the app launches the user has to 
connect to the robot via Bluetooth. Once connected the status 
of the application changes to ‘connected’. Then clicking the 
microphone button opens up the speech recognizer. The 
recorded audio is processed after which the transcribed text is 
displayed and sent to the connected Bluetooth in the form of a 
string or character array. 

 

 Figure 10: Android Application Screen 
 

V. Software Architecture 
 

The software architecture design diagram in Figure 12 
shows how each software part integrates with the robot.  

 
Figure 9: Software Architecture 
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VI. Hardware Implementation 

 

 
Figure 10: Robotic Vehicle 

 

 Figure 11: Controlling a Robot Using Android App 
 

VII. Cad Cam Model 
 

 

The structure of our project as shown in Fig 15 is based on a 
RC car which includes the 2 DC motors. The body is made of 
rigid plastic while the tires are formed from soft rubber. The 
rear wheels have larger diameter as compared to the front 
wheels. Shocks are attached to the rear tires to reduce vibration 
and also to assist in creating more friction on inclined surfaces. 
The rear lower end has a compartment to house for the battery 
pack. 

The dimensions of the car are 12” by 10” by 4”. The two DC 
motors, connected to the rear tires via a gearing mechanism, are 
operated through a Dual motor H Bridge L298 driver, which is 
powered by the 9V battery. 

Both motors are synchronized to run at the same speed. The 

DC motors and motor driver IC are placed on the upper body. 
Furthermore, the motor driver IC provides a 5V power supply 
to the Arduino which is the main decision making and 
controlling unit of the car. 

The Arduino is also positioned on the top portion of the car. 
An ultrasonic sensor is attached at the front, which is used for 
obstacle avoidance, and the Bluetooth module is attached to 
lower right side of the car body.  
 

VIII. Application and Future Work 
 

This system can be implemented in various applications such 
as: 
1) Indoor assistive robots which will navigate around to pick 

up objects from one place and place them at another using 
speech commands technique. 

2) Surveillance applications to send live feed from camera 
and track down an objects. 

3) Industrial Robots 
4) On board digital assistants for automobiles. 

 
IX. Conclusion 

 
In a nutshell we can conclude that voice controlled robots 

can certainly be a future market for many industrial and 
domestic purposes related to automating daily tasks.  

After several runs and tests our proposed method of 
Bluetooth communication worked efficiently with an 
acceptable time delay. The connections between the 
microcontroller and Bluetooth worked quite well with a few 
errors in recognition of voice commands.   

We used both GSM and WIFI based internet connectivity for 
the application to recognize the commands and link it to 
Arduino. But for future modifications we can create an offline 
system for the application to recognize voice and send it back 
to microcontroller. A few modifications in the android based 
application can result in a much more clarity of voice 
recognition.  
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Abstract 
 

Peking opera is a traditional form of art which conveys 
Chinese history and sentiments. Although there has been 
an abundance of research on Chinese traditional arts used 
in animation, research has been limited on the use of 
Peking opera. This study examines the features of 
animation which draws elements from traditional Peking 
opera. First, pilot study addresses the features of 
traditional Chinese animation and Peking opera. Second, 3 
tangible elements and 3 intangible elements of Peking 
opera are identified. Third, case study examined two 
animation films, <The Proud General (骄傲的将军), 1956> 
and <Havoc in Heaven (大闹天宫 ), 1964>, which use 
elements of Peking opera. As a result, it is shown that the 
traditional elements of Peking opera are used in animation 
to produce novel directorial features. This study highlights 
how the traditional Chinese art of Peking opera is used in 
animation to enhance artistic and directorial functions. 

 
Keywords: traditional Peking opera, China Animation, 

Direction Feature  

  
I. Introduction 

      
Peking opera, a traditional Chinese artistic theatre, conveys 
Chinese sentiments; its artistic merit has meant that Peking 
opera has often made its way into modern media to produce 
hybrid works of cinema, drama and animation. Particularly in 
the animation genre, the very first long animation film 
produced in China, <Princess Iron Fan (鐵扇公主), 1941>, 
used elements of traditional Peking opera; it is not difficult to 
see that the elements of Peking opera hold the traditional 
values of Chinese art. As such, there have been active 
researches on animation which adopt elements of Peking 
opera; but research has been limited on their directorial 
features. Thus this study purports to examine the elements of 
Peking opera in animation to identify their directorial 
characteristics. 

 
 
 II. Traditional Chinese animation and the elements of 

Peking opera 
 
Lee (2004) argued that ‘Peking opera is a traditional Chinese 

theatre which has the most profound influence of all Chinese 

cultural productions.’ [1] Peking opera has been continuously 
produced and developed since its origin in Qing dynasty 
around 1790. In recent times, Mei Lanfang (梅蘭芳) was 
highly popular. It is also widely known abroad, praised for its 
unique artistic merit. 

  
A. Origin of traditional Chinese Animation 

 
Kim & Kim (2009) argued that Chinese animation from its 

inception has expressed strong national cultural characteristics 
not only in characters but also in production method, subject 
matter and contents. [2] The first Chinese animation was 
produced by ‘Man brothers’ in Shanghai in 1926; it was a 
silent black-and-white short animation film called <Noisy 
Studio, 1926> as shown in Fig. 1. Left). From that work, 
Chinese animators have long produced animations which 
convey the traditional Chinese aesthetics. In 1958, paper 
cut-out, a traditional Chinese folk art form, was combined with 
shadow play to produce the first cut-out animation <Zhu Bajie 
eats watermelon, 1958>. Ahn (2013) comments on the debut 
of the animation director Te Wei as Chinese animation 
‘leaving the period of passive imitation of foreign works and 
entering a period of autonomous creation.’ [3] 
 

  
 
 

Fig. 1 Left) <Noisy Studio, 1926>, Right) <Zhu Bajie eats 
watermelon, 1958> 
 
 

Thus the development of Chinese animation has been on a 
basis of traditional Chinese art; animation which adopts the 
elements of traditional Peking opera is one such example. The 
following case study examines Chinese animation films which 
adopt elements of Peking opera that convey the Chinese 
tradition. 
  
B.Peking opera as a Traditional Chinese Composite Art Form 
 

Cha (2013) saw Peking opera as a ‘composite art form 
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consisting of diverse elements’ [4]; indeed, Peking opera 
consists of various elements. Jang (2011) pointed out that 
‘makeup in Peking opera is an important way of 
communication which aids the audience’s understanding of the 
role of characters.’ [5] Makeup in Peking opera is 
character-specific in a way that the audience sees the style and  

colours of makeup to intuitively recognise the personality, 
status and dramatic role of different characters. Just like 
makeup, props form an important element of Peking opera; 
props in Peking opera are exaggerated, artistic versions of real 
objects. Actors use props to expand their expressive space 
while adding detail and dramatic impact to the stage. 

 
 
Fig. 2  Three scenes from Peking opera 

 
 
    Lee (2014) thought that ‘Peking opera, with singing and 
dancing as a major means of direction, uses the actors’ 
movement as a way of expression,’ [1] pointing to the 
importance of movement, as in dance and martial arts. Indeed, 
standardized movement design is a key element of Peking 
opera. This is called ‘formalization’ (程式化) which refines, 
exaggerates and distorts everyday language and movement. 
Through this the movement of Peking opera takes on a new 
artistic expression and assumes Peking opera’s characteristic 
aesthetics. For musical accompaniment, percussions 
instruments like cymbals, drums, pan and jeon are mainly 
used; these are all expressive and adoptive instruments. These 
instruments come into harmony to express various emotions, 
atmospheres and artistic sentiments. Usually, taepyongso, 
cymbals and drums are used to express celebration and 
passion; softer instruments like tungso, jaeng and flutes are 
used to express melancholy or the delicate air of broad sky. 
 
C. Case Study 
 
 C.a.Analysis Standards and Case Selection 
 
   Based on the preceding pilot study and Cha’s study (2013) 
on the elements of Peking opera, the following elements have 
been identified; for tangible elements, makeup, costume and 
props; for intangible elements, instrumental music, singing and 
movement. These 6 elements will serve as analysis standards 
for case study. [6] Two Chinese animation films which clearly 
show the elements of Peking opera have been selected for case 
study, as shown in the table below. 
 

TABLE I 
CASE STUDY WORKS 

 
 
 C.b.Case Analysis 
 
  C.b.a. <The Proud General (骄傲的将军), 1956> 
 
<The Proud General, 1956> was the first animation to adopt 
the elements of Peking opera to showcase traditional Chinese 
characteristics. For instance, the face of the general takes the 
‘daehwagum’ makeup which represents a generous man in 
Peking opera; the facial shape is narrow at the top and very 
wide in the chin. The ‘daehwagum’ makeup shows a typical 
Peking opera style, white going from nose to forehead and chin, 
with blue grey around the eyes and dark pink on cheeks. Bold 
eyebrows and big moustache depict strong, tough and 
imposing character of a general. 
 

  
 
 
Fig. 3  Two scense from <The Proud General (骄傲的将军), 1956> 
 
 

The general’s entrance movement takes from that in Peking 
opera. He walks with his chin high up, chest out, in big strides 
to the beat of cymbals and rums, repeating walking and 
stopping. The general also listens to sycophantic comments 
from his people, holding a cup with one hand and caressing his 
moustache with the other to represent an imposing character. 
These are all characteristic gestures from Peking opera. Also, 
when throwing cooper pots and exerting his force, he sounds 
the characteristic overture sound from Peking opera in a rather 
exaggerating manner to recreate the feel of traditional theater.    
 
 C.b.b.  <Havoc in Heaven (大闹天宫), 1964> 
 

  
 
 
Fig. 4. Two scenes from <Havoc in Heaven (大闹天宫), 1964> 
 
 

<Havoc in Heaven, 1964> was based on the ancient Chinese 
novel <Journey to the West>. In the animation, the scene 
where Son Wukong runs into the heavenly palace to cause a 
havoc is recreated. Son’s face in animation retains the Peking 
opera makeup of white background with simplified red 
peach-shaped lines and patterns, highlighting yellow eyes and 
curves on the cheeks; eye brows are coloured green to express 

Title  Length Director Year 
The Proud General 24" Te Wei 

Lee Geukyak
1956

Havoc in Heaven  1'44" Wan Laiming 1964
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the dynamic character of Son Wukong who calls himself the 
great master of skies. Son repeats a pattern of moving and 
stopping to the beat of cymbals and drums; this again draws 
from the traditional entrance movement in Peking opera. Also, 
all actions in the film take their motif from actions in Peking 
opera, with the addition of the characteristic cymbals and drum 
sound. When Son Wukong is dubbed ‘jecheondaesung,’ his act 
of putting a feather in his head and stroking it is from the 
formal action of Peking opera. 

The use of Peking opera music in the fight scene in <Havoc 
in Heaven, 1964> added to the dramatic tension of the film, 
enhancing the visual rhythm of the scene. The solemn sound of 
cymbals, drums and cheerful tungso flute expresses the 
majesty of Son Wukong upon entrance. This later turns into 
cymbals and drums, with tempo increasing; to the 
characteristic ‘chan-chan’ sound, Son Wukong comes 
tumbling to fast rhythm. When Son Wukgong handles a sword, 
cymbals and drums repeat in intervals to mimic Son’s 
movement. 
  
C.c. Summary 
 

As the result of case study shows, Peking opera animation 
adopts elements of Peking opera. Tangle and intangible 
elements made difference in such adoption, as shown in the 
table below. 
 

TABLE II 
 SUMMARY 

 
Category Element Expressions Descrpition 

Intangible 
 

instrument 
 

Traditional 
instrument 

adopted 
without 
change 
 

Song song, lyrics 
Movement 

 
Gesture, 

martial arts 
Traditional Makeup makeup adopted with 

exaggeration
, distortion 

Costume clothing 
Props tools, flags 

 
 

III. Conclusion & Recommendation 
 

This study began with a pilot study of traditional Chinese 
animation and the features of  Peking opera in order to 
examine the traditional artistic characteristics of Chinese 
animation. Then the elements of Peking opera. Based on this, 
two animations with the elements of Peking opera were 
examined. This showed that the traditional elements of Peking 
opera are used in animation to portray national characters and 
aesthetics. Also, it was found that tangible and intangible 
elements of Peking opera are adopted in different ways. It is 
hope that this study makes a meaningful contribution to the 
continued production of hybrid works which combine 
traditional Chinese arts with modern technology, while serving 
also as a point of reference for future studies. 
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Abstract 
 

Given the increasing number of older people, China has 
become an aging society. One of the main problem of in 
aging society is health problem of the elderly.  Elderly 
and middle aged seniors who's stepping into elder life 
(they will be addressed as senior citizens aged from 50 to 
70 in this paper), have more health problems than ever 
before. According to a survey of Chinese middle aged and 
senior citizens, the number of 50-70 aged users who’s 
suffered from angiocardiopathy and cognitive health 
disorders has quickly increasing. How to prevent disease 
and keep healthy life for elderly has been well valued. A 
mobile health application (mHealth APP) is a convient 
online service that provides personalized healthcare 
advice to those who require it, especially the older people 
and the middle-aged. However, few studies consider the 
experienced usability of mHealth Application with regard 
to the older and middle aged users using structured data 
analyses approach. This paper explored an approach of 
usability research based on structured data analyses and 
think aloud method. 10 middle-aged and older users were 
tested to evaluate the usability while using mHealth APP. 
Through the result of this study, we found middle aged 
and older users have not only concern with visualness and 
manipulation aspect, but also paid attention to the 
interaction aspect in the mHealth application.  

Keywords- users aged 50-70 years old, mHealth application, 
usablity evaluation, structured data analyses. 
 

I. Introduction 
 

Since the fast development in both mobile communication 
and wireless technologies [1], mobile health services, which 
can be called ‘mHealth’ , has become a new trend in 
healthcare. Mobile health services are typical example which 
aim to provide medical and healthcare service to both 
professionals and for consumers. However, the internet digital 
services development has been weighted in favor of youth 
market, thus obtaining healthcare service via mobile phone 
for elderly and middle aged people is more important [2].  

China, which has the largest population of older citizens in 
the world, has become an aging society. A study on 
healthcare for elderly Chinese shows that roughly 79.5% of 

people over 60 years old have at least one chronic disease, 
almost 50% have at least two, and more than 25% have three 
or more [3]. In addition, middle age is the closest pre-age 
group to elderly people. In another survey for Chinese middle 
aged and elderly, by 2016, the number of 50-70 aged users 
who’s suffered from chronic disease and cognitive health 
disorders has the fattest speed in growth comparing with other 
age groups [4]. Therefore, finding an effective solution to 
relieve the heavy burden of providing healthcare for both the 
elderly and middle-aged people is an urgent concern. 

The benefits of mHealth applications have been widely 
accepted, however, there is few studies has focused on 
mHealth usability. In the available studies, most lack 
methodological standards. Also, qualitative data analyses in 
mHealth studies typically lack a structured approach, making 
study difficultly in reproductions. Mattias et.al has 
recommended an analyses approach using the Usability 
Problem Taxonomy (UPT) [5] to solve this problem by which 
may result in more comprehensive identification of usability 
problem upon user-centered data. 

This study aims at evaluating the experienced usability by 
middle aged and older users, who’s aged 50-70 years, in using 
a mHealth application. Meanwhile the feasibility of structured 
analyses using UPT will be validated through PSSUQ during 
this usability evaluation. This study is beneficial in providing 
specific guidelines for improving user experiences in mHealth 
applications for users aged 50-70 years in China. 
 

II. Literature Review  
A. The data analysis of usability evaluation 
 

Usability is now widely recognized as an important 
software quality alongside other aspects such as functionality 
and reliability. The usability issue of computer systems had 
become important because of the both growth of application 
domain and user population. Since such human behavior 
research often produces reams of data that can take significant 
time to analyze, researchers must organize and reduce these 
data in order to quickly perform their analysis and proceed 
with improving the products. Normally, the analyzed data in 
usability evaluation progress can be classified into 
Quantitative/Qualitative or Objective/Subjective data 
 
B. Structured Data analysis 
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Recent reviews of mHealth usability studies point to the need 
for more detailed and formative studies [6]. Since the 
quantitative methods such as the Post-Study System Usability 
Questionnaire (PSSUQ) lacks of open and abundant 
information from the users, qualitative method such as 
heuristic evaluation [7] and cognitive-walk through [8] were 
popular in recent usability researches. However, the main 
shortcomings of qualitative research methods are a lack of 
standardization in data analytic techniques, meaning that 
replicating the results of analyses can be difficult. The UPT is 
based on the notion that usability problems should be 
examined from two perspectives: the task-artifact approach 
proposed by Carroll et al. [9] and the Object-Action Interface 
Model by Shneiderman [10] to enhance problem definition. 

The Detail components of UPT can be seen in Fig 1. 
Although UPT is not well known at present, it did provide 
detailed classification method based on mobile application 
user experience. Thus, authors think UPT a useful tool in 
structure data analysis of usability evaluation. 
 

III. Material and Methods 
 A. The evaluated application 

   
The application evaluated in this study is an interactive, 

multi-functional application for the users who has diagnosed 
with diabetes designed as a personal self-management tool. 
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The system consists of lots of functions like blood pressure 
recording, diabetes information, doctor online consulting, 
users online social network etc. The application was 
developed by a Chinese company collaborated with Mayo 
Clinic, a USA research center which has been founded 150 
years with fame in health care services throughout the world. 
In this study, we concentrated our evaluation mainly on the 
interface of the solution because of its inherent complexity 
and because it had no previous usability evaluation. 

 
B. Study sample and setting 
 

According to Neilson’s research result, the 80% of the 
usability problem can be found by testing no more than 5 
users [11]. In order to cover more usability problem regarding 
with the budget, ten users were randomly selected from 
Shanghai University for the Elderly on using mHealth 
application by android based smartphone and invited to take 
part in our usability evaluation. Inclusion criteria for our 
usability study sample included (1) users diagnosed with 
diabetes (2) user aged from 60-70 years old (3) no cognitive 
impairment (4) familiarity and some knowledge and use of 
smartphone; and (5) the ability to speak and understand the 
Chinese language. Users had no previous exposure to the 
mHealth application evaluated in our study. The evaluation 
sessions were conducted in a quiet classroom setting at 
Shanghai University for the Elderly. 

 
C. Usability test with think aloud protocol 
 
Think Aloud is a usability assessment method commonly 
employed to determine users’ thoughts and opinions while 
they perform a list of specified tasks with a system. The 
method originated in 1984 in psychology when Simon and 
Ericsson thought of verbal reports as data. The focus is on 
understanding users’ decision making processes and on how 
users experience the system in their own words. Authors think 
that Think Aloud provides complete and detailed descriptions 
of users’ thought processes during system interactions. 
 
D. Study procedure 
 

First, patients were asked for informed consent. Then, users 
were walked through the different steps of the evaluation 
procedure and asked if they had any questions. The evaluation 
started with users filling out a brief demographic 
questionnaire. Topics included age, gender, educational level, 
occupation, and salary. 

Next, standardized training was performed to simulate an 
actual user educational process. This was important to 
decrease individual variability and to ensure that users all had 
the same information about the system. 

Afterward, Think Aloud protocol and UPT was used in this 
research step by step according to the Fig.2. The complete 
testing procedure for all the steps averaged approximately 30 
minutes.  
 

IV. Results 
 

A. Usability problems addressed by UPT 
 

At the beginning, A total of 175 usability problems were 
found by the ten users during the usability evaluation progress. 
After consolidating the problems, 48 characterized usability 
problems were classified. The average severity rating for the 
whole application was 2.73 in 4.  

 

 Fig.3 The Number of the Occurrence of Different Usability 
Problem Classification according to UPT 

 
According to the number of the occurrence of usability 

problem classification by UPT, the object appearance had the 
highest number of problem occurrence by 53. Cognitive 
aspect had 44. Interaction had the third highest occurrence 
with 38, and navigation, functionality and object layout had 
34, 30 and 27 by sequence (Fig. 3). The other classified 
problems have much less occurrence. 
 
B. PSSUQ results 
 

A standard post study system usability 
questionnaire(PSSUQ) was conducted to validate the results 
of the usability evaluation in this study. According to the 
static results, The Overall usability problem severity mean 
value was 4.33±0.4. 
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V. Discussion 
 

A. Usability problem types and classifications 
 

According to the static result by PSSUQ, the severity rate 
by UPT is generally validated ((4.33±0.4)/5 by PSSUQ (see 
Table 2), 2.73/4 by UPT). Since the severity rate is more than 
70% overall, authors consider the evaluated application has 
server usability problem to the users who’s aged 50-70. 

In the consolidated 48 characterized usability problem, the 
Other Views had the highest severity ratings. This indicates 
lack of controlling object can negatively affect the user 
experience when user unable to control the application statue. 
Main View and Diet Record View all had usability problems 
with high severity rating since the main function button was 
not obvious enough. This may cause by misunderstanding of 
users’ cognitive model during the layout design process. 

Based on the UPT classifications, the number of the 
occurrence of usability problem classification also shows that 
the users between 50-70 years old are sensitive on object 
appearance and cognitive aspect with has been known in 
other elderly research studies. In addition, users also pay lots 
of attention to interaction aspect which is new phenomenon in 
elderly usability research. It indicated that the users aged 
50-70 years old may need more obvious and adequate 
stimulation in interaction design. 
 
B. Method Contributions 
 

Structure data analyses is convenient for finding usability 
problems. Efficient resource can be obtained by Think Aloud 
protocol with no more than 10 users. This is consistent with 
past study as Nielson had recommended [11]. 

Authors found the UPT is highly valuable in usability 
evaluation. By UPT classification, each problem can be 
determined on a more detailed as well as a hierarchical level. 
In this way, the result was well described and we could 
arrange these problems into a understandable pattern. In 
addition, adding a severity rating assists output the frequency 
of the problem, coding the occurrence helps deeper 
understanding in user cognitive model, these all would be 
helpful in future research and solutions development. 

  
C. Limitations and future research 
 

The sample size of 10 users was small but fitting for 
usability and methods feasibility testing. Authors found 
smaller sample do have advantage in limited budget research 
and it’s also proved to be sufficient. The overall usability 
evaluation process maybe a little short, and users would 
probably operate better after more practice. However, most 
users will give up the product if the design can’t provide 
satisfied experience in 5 minutes. Future research might 
include testing with larger samples, by which a user 
experience characteristics framework can be formed 
according to users aged 50-70 years old.  

 
VI. Conclusion 

 
Recent systematic reviews of mHealth self-management 

tools in general and for diabetes shows the necessary for more 
studies on users’ interaction and usability, especially 

re-understand the user experience of elderly and middle aged 
users. Thus, a more standardized, structured and reproducible 
framework need to be built up to work in usability evaluation 
to provide more persuasive evidence. This study provides an 
example of a structured data analysis approach which is 
designed for both data collection and data analyses. With a 
more comprehensive usability problems description, the 
structured data analyses allowed reproducible steps and data 
validation, a method of determining the most severe problems 
for users.  

Think Aloud protocol and structure data analysis 
approach fit well into each other in this research. Authors 
recommend the using both of them in usability evaluation. 
User group-orientated research is also recommended for 
in-depth usability research. 
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Abstract 
 

Increase of globalization and recent technology devel-
opment has taken the business to a new orbit. Many of 
these changes have been driven by the dramatic continu-
ing impact of the progress of information and communi-
cation technology (ICT). The concept of virtual teaming 
has been around for more than 20 years. However, it is 
the execution strategy of a larger scale multi- office engi-
neering services began in construction industry is only 
from the past decade. This paper discusses the various 
impact factors affecting Virtual Teams in Pakistan Con-
struction Industry. 
Keywords: Virtual teams, globalization and information 
and communication technology. 
 

I. Introduction 
 

It is not only data processing and manufacturing industries 
that have moved to overseas. Increasing number of construc-
tion companies have to move the engineering design and de-
velopment work to overseas countries. In today's global busi-
ness environment, engineering cost is the most important in-
terest for contractors and the owner. Most importantly, the 
owner wants a low-cost, and asks contractor for assuming 
more risk. Companies are beginning to consider different 
strategies in order to reduce the cost of capital projects. In 
addition, companies want that they should be able to release 
the final product early to market as much as possible. There-
fore, benefits or revenue can be realized much earlier and thus, 
diverting more attention towards schedule driven projects. 
Around the clock work schedule for construction has been 
recognized as value-added to schedule projects that drive the 
global virtual engineering team (GVETs). Changes in tech-
nology, information systems, global economic conditions, 
social value, labor force statistics, the political environment, 
the production process have great influence on the products 
and services delivered by engineering team. Effects of these 
forces are severe, catastrophic, dynamic and unpredictable, on 
the organizations that are not read and cannot respond to it 
(Anderson, McEwan, Bal, & Carletta, 2007) [1]. The 
organizations currently in ever dynamic and complex envi-

ronment are faced with important and unparalleled challenges   
(Cascio, 2000) [2]. All types of economic activities in glob-
alization are moving in the direction to support the economy 
and the technological gap between developed countries and 
developing countries. It can be explained mainly by the dif-
ference of understanding between two sets of software tech-
nology and software environment among various countries 
(Hertel, Geister, & Konradt, 2005) [3]. Consequently, this 
problem must be taken into account that the rapid develop-
ment in the electronic information and communication medi-
um in the past few decades resulted in distributing work faster, 
more easily and more efficiently (Powell, Piccoli, & Ives, 
2004) [4]. In response to globalization, increased de-
centralization and business processes, numerous firms have a 
common goal that is to increase the organizational output on 
lowest cost. They have responded to the dynamic environ-
ment, geographical boundaries and cultural boundaries by 
introducing a virtual team work, joined by communication 
technology across organizational boundaries. Virtual teams 
are gaining popularity (Bergiel, Bergiel, & Balsmeier, 
2008) [5]. Due to   vast improvement in information tech-
nology and ease of internet access, the communication around 
the world has been made possible and thus many companies 
are now showing great interest in virtual teams                    
( Kankanhalli, Tan, & Wei, 2007) [6]. Information tech-
nology is providing the foundations for new reforms in organ-
izations. Virtual teams, represents one such reform that has 
provided the construction companies with higher level of 
flexibility and responsiveness (Fan, Suo, Feng, & Liu, 
2011) [7]. Virtual teams are important mechanism for organ-
izations that are trying to take advantage of the scarce re-
sources across geographical boundaries (Schiller, 
Mennecke, Nah, & Luse, 2014) [8]. But comparing in 
today's competitive global economy, organizations can create 
virtual teams of talented people that will enable them to re-
spond quickly to changes in the business environment. This 
type of function in organizations will provide the advantage 
in this competitive environment (Clear & MacDonell, 2011) 
[9]. 
 

II. Methodology 
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Various techniques have been used in this study. These 
techniques include interviews, case study research method 
and analysis of the content. 
 

III. Data and Results 
 

“Fig 1” shows the summary of the data collection for this 
research. 40 interviews were conducted for this research in-
cluding the case study interviews. The result of these inter-
views showed that 20% of the interviews were from owners, 
20% were from contractors, 32% were from consultants and 
28% were from designers.  

 Types of Participants 
 

“Fig 2” shows that the most of the interviewed participants 
(58%) had more than five year’s experience working with 
virtual teams. 35% of the participants had the experience of 1-
5 years working with the virtual teams and only 8% of the 
participants had less than one year experience of working 
with these types of teams.  

 Personal Experience with Virtual Teams 
 

87.5% of the respondents argued that the home country 
rules, regulations and policies do not limit the use of virtual 
teams. Only 12.5% of the participants said that use of virtual 
team gets limited by some countries policies and regulations 
“Fig 3” shows that 37.5 % of the respondents indicated that 
the projects performed by virtual teams have the same 
productivity as when performed by conventional teams. 32.5% 
of the respondents observed that the productivity increases 
whereas 30% were of opinion that productivity decreases. 

It was asked to virtual team members that do they find it 
difficult to fulfill the requirements of virtual team. 70% of the 
interviewees responded that they do not find any difficulty in 

fulfilling the requirements of the owners with the virtual 
teams whereas 30% of the respondents said that they have 
some difficulties in satisfying the owners completely in virtu-
al environment 

 Engineering Productivity Impact 
 

It was asked to the members of the virtual team that if they 
encounter language problems during communicating with 
foreign team members. 93% of the participants said that lan-
guage is not a barrier as English is used as a common lan-
guage to communicate between the members. 7% of the par-
ticipants said that language does cause some problems but it 
is extremely rare. 

There was a question asked to the participants that whether 
technology is creating any hurdles in the use of virtual teams. 
According to “Fig 4” most of the participants (82.5%) said 
that the communication and collaboration tools are getting 
better day by day and technology available for communi-
cating, data transferring and information sharing is quite suit-
able whereas 12.5 % of the participants said that technology 
creates problems few times. Whereas only 5% of the partici-
pants argued that suitable technology is not available for the 
virtual teams. 

 Technology as a major Concern for Virtual Team 
 

In today’s virtual environment the project manager or a 
leader does not only have to deal with the technical difficul-
ties of a project, but it also requires managing the relation-
ships between the team members coming from different cul-
tures and nations. It was found that 75% of the respondent 
thinks that virtual teams do enhance the amount of time spent 
on any project by the project management team, whereas 25% 
of the participants think otherwise. 
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As members of virtual teams are not present at the same lo-
cation thus managers have the difficulty in communicating 
with these team members. In communicating with the fellow 
team members in dispersed team, electronic collaboration and 
communication tools plays a pivotal role. So managers must 
have multiple options of communicating with his team mem-
bers. 

It was recognized from the literature review that trust is 
one of the very important factor for the successful implemen-
tation of the virtual team. “Fig 5” shows the result for the 
problem of trust in dispersed teams. 67.5% of the respondents 
said that there is less trust among the team members of the 
virtual teams. It was interesting that 30% of the respondent 
felt that it does not make any difference. Whereas only 2.5% 
of the participants said that there is increase of trust in virtual 
teams and its members. 

 Impact of Virtual Teams on Team Trust 
 

There was a section in the interview question that focused 
on the tools used for virtual team implementation “Fig 6” 
shows that email is one of the most popular tool used by the 
members of the virtual team with 100% usage, whereas web 
conferencing, video conferencing, project specific websites, 
virtual private networking (VPN) and file transfer protocol 
(FTP) were accounted for 55%, 70%, 42.5%, 30%, and 42.5% 
by the respondents respectively. 

 Tools used for Virtual Team 
 

IV. Conclusion and Recommendation 

This research concludes that although development of trust 
among team members of a virtual team is difficult but still it 
counters this aspect by the increase in productivity, 24hours 
and 7 days time space and making best use of the skilled and 
experienced person in his field. 
It is also revealed that although technology is available for 
developing centralized work space and communicating and 
collaborating with each other but it is not fully utilized and 
there is a need to teach the team about the tools available in 
the market to make best use of virtual teams. 
On the basis of this study it is recommended that virtual 
teams are the requirement of today’s competitive construction 
market. So it should be made sure that full potential of ex-
perts should be utilized from all over the world by making 
significant improvements in use of information technology, 
developing trust and countering cultural disparities. 
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Abstract 
 

'Beijing opera' represents the essence of Chinese 
sentiments and expressiveness; thus it is an important 
element in understanding Chinese arts. This paper 
analyses the color in facial makeup, one of the key features 
of Beijing opera, in order to identify the features of 
characters. The scope of study addresses the facial makeup 
image of Beijing opera characters. As for methodology, a 
literature review was first conducted to study the concept 
of Beijing opera and its origin. An analysis of color 
association images then followed, addressing colors used in 
Beijing opera makeup. Thus it was shown that each 
character of Beijing opera, saeng (生), dan (旦), jeong (凈), 
chook (丑), has its own color scheme. This study is expected 
to inform coloring decisions in Beijing opera makeup, 
aiding the understanding of the artistic value of Beijing 
opera. 

 
Keywords: Beijing opera, facial makeup, color 
  

I. Introduction 
 

Traditional Beijing opera is one of the traditional art formsof 
China [1]. It is a form of hyperbolic art; which is why makeup 
alsoexaggerated. Facial makeup in Beijing opera is free from 
the constraints ofordinary life; bold colors and transformation 
characterize diverse makeupdesigns. This makeup is not based 
on reality, but rather on the dramaticexpression of characters 
and personalities through colors. This study analyses thecolor 
of Beijing opera makeup, and offers a detailed analysis of 
colors infacial makeup from the perspective of Chinese 
traditional colors. The purposeof the study is to offer guideline 
for color decisions in Beijing opera makeup.To this end, the 
four images (生旦凈丑) whichrepresent four types of makeup 
in Beijing opera are studies to understand theconcept and origin 
of Beijing opera. For classification and detailed analysisof 
colors in Beijing opera makeup, the four categories of saeng 
(生 : Male role in traditional Chinese plays), dan(旦 : Female 
role in traditional Chinese plays), jeong (凈 : Supporting role in 
traditional Chinese plays), chook (丑 : Clown role in traditional 
Chinese plays) were used for coloranalysis of key characters. 
As a result, color characteristics of Beijing operamakeup are 
offered for different characters to offer an insight in to 
thecolors of Beijing opera makeup from the perspective of 
Chinese traditionalcolors.  

 

II. Concept and Origin of Beijing Opera 
 

 'Beijing opera' is a comedic theatre where one actor or a 
number of actors cover their face and head with full make-up to 
play dramatic scenes. The expressive elements of Beijing opera 
consist of chang( 唱 :siniging), zhuo( 做 :movement), 
nien(念 :lines), da(打 :martial arts). Also the characters are 
categorised into saeng (生), dan (旦), jeong (凈), and chook 
(丑). Most works of 'Beijing opera' depict ancient Chinese 
tailes and scenes from ordinary life. Directorial variations and 
trends through the ages have established consistent standards of 
character categories based mainly on gender, age, personality, 
disposition and appearance. Beijing opera is a complex art 
which combines many elements of traditional arts; thus it merits 
an in-depth study into its origin, development and current 
trends. 

It is thought that Beijing opera came into its original form 
around mid-18th century and was completed in its current form 
during the reign of Gagyung of Qing dynasty (1796-1820). 
However, Beijing Opera, a representative form of Qing 
provincial theatre, stems from the long tradition – from 
Japgeuk (雜劇) and Namhee (南戲)of Song dynasty to Japgeuk 
(雜劇) of Yuan dynasty and the comedies of Gongang (昆曲) 
during Ming dynasty [2]. In particular, the japgeuk of Song 
dynasty shows a completed form of comedic theatre where 
actors perform asides, soliloquy and songs. 

 
III.Color analysis in Beijing Opera Makeup 

 
Color carries an important symbolism in Beijing opera 

makeup, aiding the expression of dramatic themes and 
characters. Color combinations in makeup enhance the 
expression of sentiments in drama and add to the artistic appeal 
of opera. Hence a literature review has identified strings of 
research into the visual image, sense vocabulary, and adjective 
image of colors, as well as color association images and 
relationship between industries; there is also a tradition of 
research on sense vocabulary categories extracted from Beijing 
opera makeup. Color association images, including achromatic 
colors, are shown in <TABLE I> in the order of color wheel. 

 
TABLE I   

COLOR ASSOCIATE IMAGES 
Color Association Image 

Red Passionate, vigorous, vitality, intense, 
soft and delicate, hot, strong, courage, 
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power  
Orange vigorous, passionate, dynamism, light, 

warm, energetic 
Yellow hope, eye-catching, vigorous, cute, weak, 

hero, bright, fun 
Green eco-friendly, relaxed, refreshing, 

comfortable 
Aqua cool, pure, uncorrupt, cheerful 
Blue credible, stable, loyal, masculine, cold, 

comfortable, quiet 
Purple luxurious, noble, attractive 
Gray stable, easy, ordinary 
Black urban, solid, heavy, simple 
White pure, noble, clear, comfortable  

 
A. Seng（生） 
 

Collection of colors from Beijing opera was conducted 
according to the categories of saeng (生), dan (旦), jeong (凈), 
and chook (丑) and from facial makeup images. Characters are 
organised from colors. [4]. 

 
 TABLE II   

SENGHWANG (生行) COLOR IMAGES AND COLORING 
SAMPLE 

   
  For color association image of saenghwang (生行), facial 
makeup color images are matched to character color 
association image and character personality symbols as in 

<TABLE I> Old man (老生 ) is manly characters beyond 
middle age (over 35). Key makeup colors are shown in RGB as 
in <TABLE II> Color symbolism includes strength, and energy. 
Young man (小生) refers to youth between 20 to 30 years og 
age. Key colors of makeup are also shown in <TABLE II>. 
Color symbols include vigor, dynamism and vitality. Warrior 
(武生) represents generals or military leaders. Key colors are 
shown in RGB in <TABLE II>. Color symbolism includes 
courage, power and intense.  
 
B. Dan（旦） 
 

TABLE III  
DANHANG（旦行） COLOR IMAGES AND COLORING SAMPLE 

Character Image 
Facial 

Makeup 
Image 

Color/Brig
htness/Chr

oma 
Keyw
ords 

 Old woman (老旦) 

RGB:2
28/192/158 

RGB:2
13/126/99 

RGB:20
6/117/113 

HSB:29/31
/89 
HSB:14/54
/84 
HSB:3/45/
81 

domin
ant, 
full of 
energ
y 

 Young woman (正旦) 

RGB:22
6/171/168 

RGB:19
1/71/72 

RGB:16
9/35/42 
 

HSB:3/26/
89 
HSB:359/6
3/75 
HSB:357/7
9/66 

soft 
and 
delicat
e 

 Girl (花旦) 

RGB:24
1/151/151 

RGB:20
1/62/85 

RGB:16
1/14/33 

HSB:0/37/
95 
HSB:350/6
9/79 
HSB:352/9
1/63 

lovely
, 
cheerf
ul 

 Warrioress (武旦) 

RGB:23
4/183/179 

RGB:22
7/99/134 

RGB:22
2/63/91 

HSB:4/24/
92 
HSB:344/5
6/89 
HSB:349/7
2/87 

passio
nate, 
cheerf
ul 

 Scary old woman (彩
旦) 

RGB:24
2/165/95 

RGB:24
0/141/86 

RGB:24
7/77/52 

HSB:29/61
/95 
HSB:21/64
/94 
HSB:8/79/
97 

 
lively, 
free  

  
  Old woman(老旦) (above 50 years of age) mainly use colors 

Character Image 
Facial 

Makeup 
Image 

Color/Bri
ghtness/C

hroma 
Keyword

s 

 Old Man(老生) 

RGB:24
4/157/104 

RGB:22
6/92/55 

RGB:25
2/108/100 

HSB:25/
57/96 
HSB:13/
76/89 
HSB:3/6
0/99 

Strong, 
Energetic  

Young Man (小生) 

RGB:23
7/163/126 

RGB:22
4/78/63 

RGB:22
0/118/95 

HSB:20/
47/93 
HSB:6/7
2/88 
HSB:11/
57/86 

Vigor, 
Dynamic, 
Vitality  

 Warrior (武生) 

RGB:19
4/130/92 

RGB:15
9/37/14 

RGB:1
87/65/54 

HSB:22/
53/76 
HSB:10/
91/62 
HSB:5/7
1/73 

Courage, 
Power, 
Intense 
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as shown in RGB in <TABLE III>. Color symbolism includes 
dominance, and energetic. Young woman (正旦) women of 
youth and middle age (30-50). Key colours for facial makeup 
are shown in <TABLE III>; symbolism includes soft and 
delicate. Girl (花旦) is normally from jeongdan. Key colors for 
facial makeup are shown in <TABLE III>, with symbolism of 
loveliness and cheerfulness. Warrioress (武旦 ) represents 
female masters of martial arts. With such key colors in 
<TABLE III>, color symbolism includes passionate and 
energetic. Finally, scary old woman (醜旦) uses key colors as 
shown in <TABLE III>. Color symbolism includes liveliness 
and freedom.  

 

C. Jeonghang (凈行) 
 

TABLE IV  
JEONGHANG (凈行) COLOR IMAGES AND COLORING 

SAMPLE 
Character Image 

Facial 
Makeup 
Image 

Color/Brig
htness/Chr

oma 
Keywor

ds 

 Jeongjeong (正凈) 

RGB:249
/249/21 

RGB:158
/58/26 

RGB:13/
3/2 

HSB:60/92
/98 
HSB:15/84
/62 
HSB:5/85/
5 

strength
, hero  
 
 

 Bujeong (副凈) 

RGB:247
/248/250 

RGB:152
/173/192 

RGB:128
/145/175 

HSB:220/1
/98 
HSB:208/2
1/75 
HSB:218/2
7/69 

cold 
 

 Wujeong(武凈) 

RGB:247/
245/246 

RGB:250
/210/14 

RGB:208
/93/4 

RGB:187
/19/19 

RGB:0/0/
0 

HSB:330/1
/97 
HSB:50/94
/98 
HSB:61/93
/82 
HSB:0/90/
73 
HSB:0/0/0 

courage
, 
hero, 
hope 

Jeongjeong (正凈) is often a virile man. With key colours in 
RGB in <TABLE IV>, color symbolism includes strength and 
hero. Bujeong (副凈)represents villains or jokers. Key colors 
for character makeup are shown in RGB in <TABLE IV>; 
color symbolism includes coldness. Wujeong (武凈) indicates 
men who practice martial arts. Key colors of facial makeup are 
shown in <TABLE IV> in RGB. Colour symbolism includes 
courage, hero and hope.  

 
D. Chookhang（丑行） 

 
 TABLE V  

CHOOKHANG (丑行) COLOR IMAGES AND COLORING 
SAMPLE 

Character Image 
Facial 

Makeup 
Image 

Color/Bri
ghtness/C

hroma 
Keyword

s 

 Moonchook (文丑) 

RGB:19
1/43/17 

RGB:24
4/253/250 

HSB:9/9
1/75 
HSB:160
/4/99 

intense, 
comforta
ble 

 Muchook (武丑) 

RGB:19
6/1/7 

RGB:242
/243/248 

RGB:44/
42/47 

HSB:358
/99/77 
HSB:230
/2/97 
HSB:246
/11/18 

simple, 
intense 

   
  Munchook(文丑) tends to the comedic character in Beijing 
Opera. With key colors indicated in <TABLE V> in RGB, 
color symbolism includes intense and comfortable. Muchook 
(武丑) is often a funny character which practices martial arts. 
Key colors of facial makeup are shown in <TABLE V> in RGB. 
Color symbolism shows siple and intense. 
  Thus facial makeup colors saeng (生), dan (旦), jeong (凈), 
and chook (丑) mainly consist of red and achromatic colors of 
white and black; yellow is seldom used. Also, for each category, 
with red being a common element, saenghang and danhang 
have lower chroma compared to jeonghang and chookhang. 
 

IV. Conclusion 
 

This study analyses the colors of facial makeup in Beijing 
opera, a traditional Chinese theatre, as they represent various 
characters. The result of the analysis shows that, along with 
costume, facial makeup is used to represent the personality of 
characters. Even if the same color is used, high chroma can be 
used to represent intensive images whereas high brightness is 
used for soft images. This analysis allows us to propose a way 
of using facial makeup colors in setting characters in Beijing 
Opera. It also bears significance that color analysis methods 
informs the study of characters in Beijing opera. The study of 
colors in Beijing opera facial makeup will be an importance 
source in understanding Beijing opera around characters. More 
detailed analysis and research into the facial makeup in Beijing 
opera will facilitate the development of various contents using 
China’s traditional aesthetics.  
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Abstract 
 

With the rapid development of VR (Virtual Reality) 
technology, the VR market is also expanding in size. Many 
companies have begun to develop and sell VR contents and 
HMD (Head-Mounted Display) to bring VR to families. 
However, research on VR contents production technology 
has been limited especially in comparison to the 
development of VR platforms. This study addresses the 
characteristics of visual directing in general films and VR 
films. In particular, camera work in the VR film <HELP> 
has been examined to offer a comparative analysis of live- 
action VR films and general films, and to propose effective 
visual directing for live-action VR film production.  

 
Keywords-Virtual Reality; Film Production; Visual Contents; 

  
I. Introduction 

      
Directed by Justin Lin, <HELP> is a short VR film in the 

classical narrative incorporating VFX produced by Google 
ATAP(Advanced Technology and Project) team. Production 
lasted 13 months, involving 81 staff members. 4 red cameras 
capable of 6K shooting were arranged as in Fig. 1, mounted on 
self-built rig; spider cam was also used [1]. 

The film is available for free viewing on Google Spotlight 
Stories, a mobile-based VR platform, and on YouTube. 
Opened on 20th April 2016, the film has been recorded over 2.3 
million views on YouTube. <HELP> follows the story of 
heroes who are on the run from extraterrestrial beings after a 
meteor shower on China Town, LA.  

 

 
 

Fig. 1 Setting of Cameras used in VR Film <HELP> 
  

This study considers to examine elements of visual directing 
in live-action VR films as well as an effective way of visual 
directing for VR film. The VR film <HELP> was chosen to 
this end for the following reasons. First, it was the first short 
VR on Google Spotlight Series to include live-action visual 
effects. This represents a whole new world of possibilities for 
VR film production. Second, the film presents continued 
camera moving; this is remarkable given that the current VR 
contents technology limits camera moving in VR films with 
narrative to absolute minimum. Finally, viewer perspective is 
induced through various visual directing methods such as 
lighting and camerawork. Departing from the traditional 
perspective of screen frame, VR films present freedom of 
viewpoint for the viewers.  
 

II. Visual Directing in Films 
 
A. Visual Directing in General Films 
 

Visual directing in general films is focused on the space 
within the frame, allowing the viewers only to see scenes as the 
director intended. In other words, the director only needs to 
consider spatial arrangement and mise en scéne within the 
frame. Space-setting in film directing is an important factor in 
narrative. Space not only provides space-time information, but 
also relates with events and characters to deliver meanings to 
the viewer. As such as space is deliberately planned to serve 
the film’s character and flow [2]. 

There are numerous visual directing effects. A shot is the 
basic unit of filming, representing one cut. Depending on the 
distance between subject and camera, extreme close up, close 
up, medium shot, long shot and bust shot can be differentiated. 
Angle refers to the angle of shooting the subject; low angle, 
standard angle and high angle are examples. Low angle can 
seem forceful, accentuating the subject’s power; standard 
angle is used for ordinary shooting; high angle endows the 
camera with an omniscient view, leaving the subject weak and 
vulnerable [3].  

DOF(Depth of Field) can be adjusted using camera’s 
aperture, focus distance and lens; its function is to concentrate 
attention on the subject in frame to maintain the coherence of a 
scene. Other visual directing effects include composition, 
camera moving, zooming, tilting, edit and VFX; these effects 
all contribute to frame in general films. 
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B. Visual Directing in VR Films 
 

VR platform allows the viewers 360-degree freedom of 
first-person view; there is no limit to screen frame. However, 
without appropriately induced point of view, the director’s 
intended shot may not be delivered to the viewer [4]. In other 
words, subject arrangement and mise en scéne must consider 
all possible viewpoints for the viewer.  

Thus, VR films use lighting, line of movement, effects and 
sound to guide the viewer’s eyes. Patrick Osborne’s VR 3D 
animation <Pearl>, also available on Google Spotlight Stories 
Platform, uses short cuts to show a process of change with time. 
the position of the character is limited to the passenger seat in 
the car, naturally guiding the viewer’s attention to the view 
outside the car window as seen in Fig. 2.  
 

 
 
Fig. 2 Audience’s point of view in VR animation <Pearl>  

 
In general filming, out of focus (blurred visual outside the 

range of DOF) was used to prevent visual distraction and 
achieve focus on the subject. However, in VR film, the use of 
out of focus creates cognitive dissonance and causes nausea [5]. 
Deep focus is thus used to prevent nausea due to DOF in VR 
and maintain universal focus.  
 

III. Analysis of Film Directing in VR Film ‘HELP’ 
 

A. Visual Analytics 
 

The first scene in <HELP> starts from ① high angle in Fig. 
3, overlooking China Town, LA from the sky. As meteor show 
begins to fall, the descent of spider cam signals an impending 
event. This is followed by ② standard angle into a chase scene. 
When the police and the female hero have escaped the sewers, 
③ low angle is used to maximize the size and threatening force 
of the extraterrestrial creature. After the extraterrestrial 
creature has disappeared, the film rises again to ④ high angle 
to show China Town, LA resuming normalcy.  

 
<HELP> uses spider cam to continue camera moving. This 

is an effective way of shooting a chase scene where heroes are 
running away from the alien; the use of spider cam minimized 
camera shaking. In addition, long-take is used to enhance 
contents immersion. Using lighting from objects in scenes, 
such as streetlights, car headlights, and helicopter spotlights to 
visually highlight the main character allowed the viewers to 
focus on the actions of the main character.  

 
 
Fig. 3 Changes in camera angle 
 

B. Spatial Analytics 
 

Space in <HELP> changes from China Town LA to subway 
platform, interior of subway, sewers and under a bridge. A 
wide range of spaces have been shown to add dramatic tension 
to the chase. To shoot the changes in space through long-take, 
CG was used for in-studio filming. While VR films commonly 
had to conceal crew members and lights because of 360-degree 
filming, <HELP> used studio filming to make 360-degree 
space with CG as shown in Fig. 4.   

 

 
 
Fig. 4 <HELP> Filmed in a studio  
 
<HELP> has wide directorial space, which means that HMD 

viewers may lose visual direction and see spaces other than 
those intended by the director. As in Fig. 5, when the hero and 
the alien are far apart, the viewer sometimes has to see only 
one of the two. This may detract from contents immersion and 
disturb the flow of story.  

 

 
 
Fig. 5 Position of the main character and extraterrestrial  
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IV. Comparison of Visual Directing by General and VR 
Films 

 
VR films share general film’s angle (standard, low, high). 

However, whereas general films show intended angles within 
frame, VR films can be showing different angles depending 
where the viewer is looking. Fig. 6 shows that the shot filmed 
on standard-angle can be viewed on different angles depending 
on the viewing direction of the viewers. 

 

 
 

Fig. 6 The change of camera angle in VR films 
  

Chase scenes in general films require dynamic hand-held 
camera moving and fast-tempo edit. For example, in <Bourne 
Ultimatum (2008)>, short cuts were rapidly edited to 
accentuate the protagonist’s character; a car chase in the film 
had 144 cuts for 3 minutes 15 seconds [6]. However, chase 
scenes in VR films use spider cam to show smooth moving and 
long-take. As VR film technically cannot include fast-moving 
short cuts and dynamic camera moving, continuous change in 
space maintains dramatic tension. In particular, with the hero 
staying in one place for a while, the viewers are given time to 
choose their viewpoint.  
 

TABLE I 
COMPARISON OF VISUAL DIRECTING BY GENERAL AND 

VR FILMS 
 
Visual Directing General films VR films 

Angle 

High 
Observer viewpoint 

overlooking at subject Depends on the 
angle of the 
viewpoint of 

each viewer and 
what they see 

Standard 
Also called horizontal angle. 

Used for normal shots. 

Low 
Looking up at subject to 
create a forceful image 

Shot 
Diverse shots express action, 
emotions and accentuation 
on subjects 

Difficult to 
express 

Depth of Field 
Serves to focus attention on 
certain subjects so as to 
avoid distraction 

Only deep focus 
is possible. 

 
Various shots in general films are related deeply to narrative 

creation such as the emotions and situations of characters and 
space. Audio-visual elements are used to guide the viewers 
because it is difficult to use the director’s intended shot in VR 
films. DOF adjustment, commonly used in general films, 

serves to focus the viewer’s attention to the main subject on 
frame. However, VR films can only use deep focus to avoid 
nausea. Table 1 shows three main elements of visual directing 
(angle, shot, depth of field) to compare general films and VR 
films.   
 

V. Conclusion 
 

This study seeks to offer a guideline for visual directing in 
VR films. With three main elements of visual directing, VR 
film <HELP> was analyzed to offer the following insight.  

First, angle can vary depending on each viewing angle. 
Scenes which require shots like extreme close up or long shot 
need to have the character approaching the camera or other 
audio-visual devices to guide the viewer’s attention. Second, 
<HELP> uses long-take, a method which enhances reality in 
terms of time. As VR films are limited in the use of dynamic 
camera moving and fast-moving shots, long-take and camera 
moving can express continuous change of space. Finally, DOF, 
which in general films can focus attention on certain subjects, 
cannot be used in VR films as it causes nausea. Instead, only 
deep focus is applicable. 

This study draws on the analysis of <HELP> to identify 
elements of effective visual directing in live-action VR film 
production. Future research will use empirical experiments and 
testing to describe production methods in detail.  
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Abstract  
Watermarking is recognized system for hiding 

copyrights identification inside documents, thus 
preventing illegal distributions. The key feature of 
database watermarking is to prove the ownership of data 
that express who is the owner of data. In the case of 
electronic data it is important, as data sets are generally 
tempered and redistributed without appropriate citation 
or permission of originating data set. The effect on the 
quality of the data sets, defined as imperceptibility is 
evaluated through statistical tests. Exceeding the error 
threshold means that the watermarked data is less of use 
or less competitive. In this research, we present a   
non-parametric statistical method   for   imperceptibility 
analysis   of   watermarked datasets.  Experiments 
performed on watermarked data sets obtained by two 
watermarking techniques. Results showed no significant 
difference occurred after watermark between original   
and   watermarked   database.  

 
 
 

Keywords-Watermarking; Imperceptiblity; Kruskal Wallis Tes;  
  

I. Introduction      
     Presently widely deployed database systems, database 

piracy have turned into a serious concern in database 
applications. When compared with the expenses of generating 
and managing a database, it is a good deal for a pirate to 
replicate and redistribute it without its owner’s information or 
approval. Evidence of ownership is generally attainable by 
representing that the specific piece of data demonstrates a 
definite rare property. Digital watermarking gives obvious way 
out in setting up owner of data. By inserting the watermark as 
identity of owner, the confirmation of ownership can be 
determined as if there should arise an occurrence of any 
dispute, the watermarks can be separated from the database 
and goes about as a proof[1]. After inserting watermark, 
watermark and data are indivisible. The watermarks must not 
have a remarkable effect on the usability of the data and they 
ought to be set in a manner that they cannot be erased by 
anyone without making the data useless[2]. Generally digital 
watermarking methods applied to copyright protection and 
integrity of authenticated data[3]. 

In digital media, for example, video, image, the method 

which inserts an advanced watermark to demonstrate 
copyright has been developed for a long time. [4] proposed an 
idea to utilize a digital watermark in a database keeping in 
mind the end goal to secure a database of map information and 
afterward numerous researchers began to look in this domain.  
At last Agarwal and Kiernan proposed the 1st  implementation  
approach in 2002[5]. In the relational database, they computed 
one LSB of one numeric attribute of selected tuples, and this 
the place they mean to insert the watermark. The technique 
marks just numeric attributes and expects that the marked 
attributes with small changes in some of attributes are adequate 
and unrecognized. Majority of numeric attributes required not 
be marked.  The study for watermarking relational database 
can be divided into two categories: distortion based 
watermarking and distortion free watermarking [5]. Distortion 
based watermarking schemes directly insert watermark into 
some data. This will modify data and these modifications serve 
as watermark. However the modifications must be acceptable 
otherwise it will make data useless. The main idea of distortion 
free watermarking schemes is to 1st segment the data into some 
segments, then utilizing these segments to generate a 
watermark. Since this type of watermarking do not insert 
watermark into database, so it does not cause data distortion.  
[6] proposed a reversible watermarking scheme motivated 
from Agarwal and Kiernan algorithm. Their scheme confirms 
the rights ownership of database owner and recovers the 
original database after watermark is recognized and 
authenticated.   

 
II. Background  

Database watermarking embedding can be classified in two 
categories: visible or invisible[7]. The visible watermark is 
detectable and is much the same as noise. Noise deletion 
process can separate the visible watermark. Generally proposed 
methods are undetectable to avoid the risk of cracking. 
Alternatively originality of watermarked data is also essential. 
The watermarked database will draw attention of attackers or 
lose its worth if watermark inserting method seriously 
influences the quality of watermarked data. By this the quality 
between original data and watermarked must not be genuinely 
degraded. This property is called Imperceptibility[8].  
Imperceptibility implies difficult to separate between original 
data and watermarked data by human visual system[9]. By 
raising the inserted watermarking data capacity upgraded the 
watermarking scheme robustness which may influence the 
imperceptibility of watermarked data. 
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A few quality measures have been proposed in the past to 
predict the quality of database [10]  [6]  [11]. In this paper, 
Kruskal-Wallis test is used to measure the association between 
original and watermarked datasets. The watermarked data sets 
are acquired from techniques used by [10] & [6].  
 

III. Kruskal-Wallis test 
 

The Kruskal-Wallis test is a nonparametric statistical test for 
comparing data sets that are independent or not related [12]. 
When Kruskal-Wallis test leads to significant results then one 
dataset is not the same as other dataset. Yet test does not 
recognize where difference occurs.  
To compute Kruskal-Wallis test datasets are combined and 
ranked ordering the values together.  

= 12
+ 1 − 3 + 1  

N  is number of values for all datasets,  is the sum of ranks 
for a particular dataset and  is the number of values from the 
corresponding rank sum. When  is computed it is 
compared to a table of critical values to examine datasets for 
significant differences. When  is not significant then no 
difference exists between any of datasets while when   is 
significant then there exists difference between two datasets.  

TABLE I 
Kruskall-Wallis Test for [10]Algorithm 
 10000 1000 100 10 1 

Attribute      
Timbre average1 1 1 1 1 .998 
Timbre average2 1 1 1 1 .998 
Timbre average3 1 1 1 1 .997 
Timbre average4 1 1 1 1 .997 

 
TABLE II 

Kruskal-Wallis Test for [6]Algorithm 
 96 48 24 12 6 

Attribute      
Timbre average1 .991 .989 .966 .675 .541 
Timbre average2 .993 .973 .991 .615 .428 
Timbre average3 .993 .970 .928 .664 .596 
Timbre average4 .994 .957 .979 .695 .631 

 
We next estimate experimentally the effect of watermarking on 
the medians of all watermarked attributes. Experiments carried 
out for both algorithms using gap parameter γ =1, 10, 100, 
1000, 10000 and γ = 6, 12, 24, 48, 96. We noticed that the 
change in the median was very little for all attributes in all 
cases. Kruskal-Wallis is close to 1 for most of the attributes.   
Significance value less than 0.05 for kruskal wallis test exibits 
that a significant change exists between the medians of original 
and watermarked database. High median difference exibits a 

decline in the imperceptibility among the original and 
watermarked datasets.  
As indicated by the Kruskal-Wallis test attributes, following 
resutls obtained on the basis of experiments presented in table 
1 and 2. In table 1, when watermark with gap parameter γ = 
1000, 1000, 100 and 10 is embedded, the     is 1 for all 
attributes. The median difference is very small and sig value is 
greater than, i.e., 0.05, showing that the medians of original 
and watermarked datasets are statistically same. When 
watermark inserted with γ = 1,  is close to 1 for all 
attributes and sig value is still greater than .05 which shows no 
significant change occurred after watermark.   Table  2,  when  
watermark  with  γ  = 96, 48 and 24 is  embedded ;    is 
close to 1 for all attributes. the median difference  is very small 
and sig value is greater than 0.05, showing that the difference 
between the medians of both datasets is not significant. When 
watermark embeded with γ = 12 and 6,  decreased 
gradually for all attributes but sig value is still greater than .05 
shows that both data sets are statistically same.  Results specify 
that both datasets have same medians as described by the test. 
It is clear from the tables that the difference between the 
original and watermarked database is imperceptible,   showing   
more resemblance   in   the   data   sets.   Original and 
watermarked data sets look statistically  identical  and  one  
cannot  discriminate  at  a  quick look  between both  datasets.   

 
IV. Conclusion 

 
In this   article Kruskal-Wallis test has been used to determine 
the imperceptibility of original and watermarked dataset. This 
test can be useful to any distortion based watermarking method. 
Both watermarking  schemes  were found efficient  because 
imperceptibility  of  watermarked  data sets is  not decreased  
with the increase in watermark. We finish up with original and 
watermarked data sets are indistinguishable as assessed by 
Kruskal-Wallis test so the  watermarked  datasets  have huge 
data  integrity  and hence data  usability  is  also  high. Both 
data sets look reasonably identical and it cannot be useful for 
attacker. In addition, both watermarking schemes are 
imperceptible as determined by statistical test.  
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Abstract 
 

Directing of supporting character and main character in 
animation shows clear difference in style and substance. 
Supporting characters lead the viewers to feel diverse 
emotions more intense and helps the development of 
storyline. More than leading characters, supporting 
characters approach the viewers with a greater sense of 
familiarity. Their action is often comic. This study 
examines the features and expressive styles of supporting 
characters in American and Japanese animations around 
2000. Differences are analysed to read changes both in 
time and in region. 

 
Keywords-component; supporting characters; development; 

type 

  
I. Introduction 

     
Supporting characters in animation take a wide range of 

images, from human beings and animals to plants and even the 
environment, which can deliver the director’s message and 
story background. There are often more than one supporting 
character which shape dramatic atmosphere around the main 
character. Supporting characters represent both good and 
negative values, supporting protagonists of good and evil. 

 

 
 
Fig. 1 Comparison of Supporting Characters by Period. 

 
As supporting character’s image plays an important role in 

conveying information and emotions, some supporting 

characters are much bolder in character concept. The 
all-important first impression of an animation to the viewers is 
often determined not by background but by the appearance of 
characters; hence the design of supporting characters is at least 
as important as that of main characters. Their design must also 
aid storyline. The concept design of supporting characters 
expresses characters through various elements like shape, 
color, costume, psychology and world view; they mutually are 
complemented with main characters while also pursuing some 
degrees of differentiation.[1] 

 

 
 
Fig. 2 Supporting Characters By Country Body.  

 
II. Development of Supporting Characters  

 
Classical animations mainly used characters from fairy tales 

and legends, as well as deified characters. Supporting 
characters lacked complex personality; they were mostly 
straightforward characters with clear distinction of good and 
evil. In recent times, however, supporting character images are 
no longer simple, as shown in Table 3. They have complex 
personalities and detailed description of psychology. The 
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capriciousness and ambiguity about supporting characters 
enrich the storyline and endow it with a certain mystique to 
engage the audience and build dramatic tension. [2] For 
example, Kaonish and Yubaba in <Spirited Away> directed by 
Hayao Miyazaki, or Captain Dola in <Laputa: Castle in the 
Sky> show cold faces and action like villains, but they are in 
fact kind in heart. Such supporting characters represent real 
characters from our lives, further engaging the audience. 
 

 
Fig. 3 Comparison of Supporting Characters around 2000. 
 

III. Types and Working of Supporting Characters 
 

  Combination of main character and supporting character 
with different personalities serves as a new source of 
dynamism in story development. Such different personalities 
bring about collaboration among characters, emphasizing their 
strengths and complementing shortcomings. The audience can 
take vicarious satisfaction in them. 
The story of animation tends to determine the role of 

supporting characters. Supporting roles in adventure genre 
have dramatic personalities befitting of fantasy. Supporting 
characters in romantic animation tend to express love and 
satire. Different periods have also seen different styles of 
supporting characters; in particular, there have been major 
changes in supporting characters in American and Japanese 
animations. [3] Before 2000, supporting character images tend 
to have clear distinction of good and evil. Here, three types of 
supporting characters can be identified; partner, villain, and 
guide. 

Partner-type: They appear alongside main character as 
assistants or friends. Their action helps the lead character or 
cause unexpected events. Partner-type supporting characters 
support the personality and actions of main characters and 
create comic scenes. Also, when main character runs into 
trouble, they offer encouragement or help. They complement 
the personality and image of lead characters. 
 Villain-type: They disrupt main character’s plans and stand 

opposite to the positive image of protagonist. The villainous 
supporting characters build dramatic tension. 
 Guide-type: They either accompany main character or 

appear when main character makes a mistake to help set 
direction. 

 

Fig. 4 Comparison of Supporting Characters before 2000.  
 Changes in time and regional culture have been echoed by 

continued development in animation production. Values of the 
real world, such as family, friendship and love are portrayed in 
works. Character images with clear good/evil distinction have 
now become much more multifaceted. [4] From this 
perspective, supporting characters after 2000 may be 
categorised into opposing, complementing and distracting 
roles. 
 Opposing-type: With clear personality, opposing 

supporting characters appear to have opposite personalities to 
protagonist. They often stand at odds with main characters, 
influencing the chance of circumstances around protagonists. 
 Complementing-type: They assume insignificant roles, 

relieving tension during story development and offering light 
entertainment as comic characters. They appear when story 
development is fast to ease tension, often in cute images. 
 Distracting-type: Distracting supporting characters are 

always around main characters, distracting or misleading 
characters or the viewers with their words and action. They 
directly or indirectly mislead main characters and other 
characters; they are used to turn the direction of story 
development and to build up tension.  
 

 
 

Fig. 5 Comparison of Supporting Characters after 2000. 
 

IV. Conclusions 
 

Thus changes in supporting characters in animation, which 
took place around 2000, have been described in 6 character 
types. From age to age, the personality of characters becomes 
more diverse and complex; and yet it should remain clear that 
supporting characters are there to emphasize the main 
character image. Supporting characters also influence the 
animation’s story; sometimes by inducing and controlling 
changes in storyline, humour is exercised. In <Ice Age>, the 
scene where a squirrel is running after a pine cone has no real 
relevance to the main story and will not affect the story 
development at large; and yet, it adjusts the rhythm of narrative 
by offering fresh entertainment, relaxing the audience and then 
returning to the main story. In TV series animation, the role of 
supporting characters has recently become important and the 
number of supporting characters is increasing. This implies 
that the role of supporting characters is becoming more 
important in developing the story and consistently engaging 
the audience. Authors believe that an analysis of supporting 
character is very important in such aspects. 
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Abstract 
The advancement in cloud computing technology over the 

past few years is potentially one of the most significant advances 
in the history of computing. To avail benefits of cloud computing, 
a clear understanding of critical factors that impact on adoption 
of cloud technology. While a lot of research is currently taking 
place in the cloud technology itself, there is an equally urgent 
need for understanding local/global trends and challenges in 
cloud computing. This paper presents a literature survey 
highlighting the factors influencing enterprises for moving 
towards cloud. The aim of this article is to identify the critical 
factors, which act as key drivers for adoption of cloud technology 
for local enterprises and investigate the current cloud computing 
challenges in novel way. The results show that most of the 
enterprises move towards cloud technology considering, cost 
reduction, ubiquitous access, scalability and flexibility.   Due to 
lack of cloud knowledge, limited resources, lack of management 
support and data security issue over cloud most of the 
organizations are unable to avail the benefits of cloud computing.  

Keywords—Cloud adoption challenges, Cloud Computing 
technology, Trends in cloud computing. 

I. INTRODUCTION  
 
Continued innovation is the major driving force for the creation of new products & services, developing new industries and supporting organizations competitiveness. Cloud computing is also one of the most innovative creativity in the history of information technology and computation [1] .   Research in cloud computing has become an exciting area due to its novelty and growth. “Cloud computing” offers on-demand computing services with smaller number of IT staff, less maintenance, and quick implementation [2]. Rapid 

progress in storage and processing technology has been the major reason success of cloud computing. Cloud allows easy cheap, powerful and ubiquitous availability of remote resources. Cloud data centers deploy thousands of computers and can scale up quickly with increase in to demand of the service. Scalability requires appropriate processing time within limited cost in terms of hardware and energy. [3]. Cloud computing is the advance form of gird, utility and distributed computing. cloud services are embedded in our daily usage procucts such as: Facebook, YouTube, Twitter, Google Apps and Gmail [4]. Proliferating use of cloud services becoming a global trend in technology. Cloud computing allows sharing of virtual resources based on PAYG (Pay-as-you-go) method. Generally, cloud services are referred as SaaS (Software as a service), PaaS (Platform as a service) and IaaS (Infrastructure as a service) [5]. Based on the business needs, customer can select the service model. SaaS platform provides flexibility, scalability and cost effectiveness. PaaS offers a place where a consumer can develop applications on a service provider’s computing platform, hence removing the requirement to find its own infrastructure for the development. In this way PaaS makes the deployment, development and testing of applications in cost effective, simple and quick.  IaaS permits enterprises to rent a data center, without worrying about the need to maintain and create the same data center footprint in their own enterprise. Advantages of implementing IaaS include: scalability, optimal utility, improved throughput, reduced latency, cost effectiveness, simplified interface and much more [6].The development in cloud computing over the last five years has made a remarkable impact on the Information Technology (IT) industry. Now companies need to reshape their business paradigm so that they can achieve maximum advantage from latest technologies. Many companies like Amazon, IBM, Microsoft and Google are striving to deliver cost effect cloud solutions.  [3].  
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This study investigates the current trends and challenges in cloud computing and discusses various directions for future research. This study also investigates the reasons for cloud adoption in local IT companies and consolidate the existing research to present a brief review on adoption of cloud computing in multiple regions.  
Section I describes the overview of cloud computing. In Section II literature review and state of the art of cloud computing is presented. Section III explain the factors      affecting adoption of cloud computing in local industry. Section IV gives conclusion and limitation of this study.  

II. RELATED WORK 
 The advances in cloud computing are revolutionary the world in general, but there are many challenges that need to be addressed including security, resource management by the research community. Brüggemann, T. present state of the art of cloud computing including its core concepts, design, cloud characteristics, technologies and gives future directions. Many challenges related to cloud adoption in business and proper utilization of cloud services needed to be address.  Puthal, Deepak, et al [7] conduct a survey to investigate current and future research challenges in cloud computing and classify the issues gathered from industry and academia. There are many critical factors that influence IT companies for the adoption of cloud technology [8].  

To determine trends in cloud computing many studies perform SWOT (strength, weakness, opportunities and threat) analysis on cloud computing. The major factors that inhibit the adoption of the cloud computing paradigm regulation at the local, national and international level are organizational, environmental, management and technical factors. Additionally, Cloud computing also demands synchronized response from governmental organizations for implementation. Without proper infrastructure and basic resources for new technology an industry will never establish [9] .Priyadarshinee, Pragati, et al. conducted a SLR (systematic literature review)  to investigate the critical of SMEs for the after adoption of cloud computing technology. Result show the major issue was IT risk management in cloud computing is critical. Study indicate also the need of empirical and theoretical research contributions for resolving the issues of SMEs for the adoption of cloud [10]. Assuncao, Marcos D., et al. [11] Present state of the art in the context of cloud-supported analytics. An analysis of business models for Cloud-assisted data analytics and other non-technical challenges were explored. The basic research directions of cloud computing are divided into two aspects i.e. business and technical aspects. Cloud computing is supposed to be a business model and developing countries face many business-related issues that need to be resolved. [12]. 
III. CRITICAL FACTORS IN CLOUD COMPUTING  

 
Many applications move data over cloud platforms to 

leverage the benefits of cloud services. This study focuses on 
understanding the critical factors affecting adoption in 

different regions. Following Table shows the results from 
published empirical studies to determine the CSFs (Critical 
Success Factors) and CBs (Critical Barriers) for the adoption 
of cloud computing per business and technical aspects. 
Developed economies have strongly embedded cloud 
technology into their businesses. Despite the benefits of cloud 
computing, developing countries are still struggling to benefit 
from cloud computing technology. Nowadays not only giant 
corporations but also SMEs (Small and medium-sized 
enterprises) including American and European are embracing 
new technologies like cloud computing and its integration with 
latest technologies.  

Table 1 identifies the key factors act as a barrier for the 
adoption of cloud technology. The major challenges for 
developing countries include: lack of research and 
development, lack of technical knowledge, poor infrastructure, 
lack of awareness, financial issue and data security issues etc. 
Second, we identify, the reason why companies need to adopt 
cloud services. These are business cost reduction, scalability, 
remote access etc. As discussed above there are two main 
aspects to research trends in cloud computing, namely 
technical and business aspects. In Table 1, shows the critical 
factors affecting cloud adoption for local companies.  

For the instance, B refers to the Business factor and T refers 
to the technical factor. It is also mentioned that either, Business 
factor → B or Technical factor → T act as a challenge or key 
driver for moving towards cloud technology. After compiling 
the local factors affecting cloud adoption, results indicate that a 
lot of business factors act as a barrier to the adoption of cloud 
technology. Unfortunately, there is lack of literature available 
for resolving business related issues faced by SMEs and local 
industry the adoption   of new technology. There is open 
research challenge to explore the challenges and solution for 
resolving the business aspects of cloud computing. The 
environmental and organizational conditions vary from region 
to region therefore to avail the significant benefit of cloud 
technology it is better to determine the local drivers. There are 
tremendous opportunities available to make groundbreakings 
research contributions in cloud computing and bring its 
significant impact on their own local industry.   

As shown in the above table there are multiple factors act as 
an obstacle to the adoption of cloud in local industry. As per 
environmental condition and business need there are many 
reasons for moving towards cloud technology. Graphical 
representation of key reasons for adoption of cloud computing 
in different enterprise setting is shown in Fig. 2 and general 
challenges faced by local enterprises is shown in Fig. 3.   

The results show that due to inadequate business practices 
local companies are unable to achieve the cloud computing 
technology. SMEs tries a variety of schemes for cost reduction 
in business [28], and hire extra human resources for this 
purpose [29]. Results of this study show that the maximum 
benefit an organization can achieve after applying cloud is 
cost reduction. Local industry can reduce the business setup 
cost, software licensing cost, software updating cost, infra- 
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TABLE 1 TRENDS IN CLOUD COMPUTING 

Ref Year Region Critical Success Factors (CSFs) Critical Barriers (CBs) 
[13] 2013 Cantabria, North of Spain - SME Lack of research (B) 

Lack of knowledge (B) 
Security (T) 
Trust (B) 
Proper cost benefit analysis (B) 
changing suppliers (B) 
Legal data protection requirements (B) 

Cost reduction (B) 
Access to better IT resources (B) 
Scalability (T) 
Accessibility (T) 
Flexibility (T) 

[14] 2013 Kenya Trading partner (B) 
Top management support(B) 
Investment (B) 
Technology adoption (B) 
Lack of knowledge (B) 
System modification (compatibility issues 
and complexity) (T) 

Cost Reduction (B) 
 

[15] 2013 Namibia- SMEs Lack of Cloud Knowledge (B) 
Risk of Exposing Corporate Data (B) 
Privacy Concerns (T) 
High Latency Networks (T) 

Flexibility (T) 
scalability (T) 
 

[16] 2013 Korea Lack of Experience (B) 
Lack of Guarantees (B) 
Lack of ability to serve Individually (B) 
Unfamiliar Brands (B) 
Distrust in Security (B) 
Lack of Understanding (B) 
Internal resistance Conservative 
Data locality Problems (T) 
Data security (T) 
Technological issues (B) 
Virtualization vulnerability (T) 
Integration (T) 
Lack of appropriate SLA standards (B) 
Lack of experts (B) 
Legal issues in Korea (B) 
Lack of technical standards (B) 

Scalability (T) 
Reduced costs (B) 
Easy maintenance (T) 
Virtualization (T) 
Multi-tenancy (T) 
Open APIs (T) 
 

[17] 2014 Saharan Africa. Inadequate bandwidth speed (T) 
Cost issues (B) 
Security issues (T) 
Concerns about privacy and trust (T) 
Data loss concerns (T) 
Management support issues (B) 

Startup new SME within low cost 
(B) 
 

[18] 2014  
Irish SMEs 

Lack of time (B) 
Security concern (T) 
Data Ownership (T) 
Data Protection Concerns (T) 
Lack of awareness (B) 
Lack of IT skills (B) 
Lack of Resources (B) 
Inadequate Bandwidth Speed (T) 

 
Cost Reduction (B) 
Improved Scalability (T) 
Improved Resource Utilization 
(T) 
Worker Mobility (T) 
Collaboration (T) 
Business Continuity (B) 

[19] 2014 Czech Republic Data security (T) 
Internet cost (T) 
Lack of knowledge (B) 
Unclear return (B) 
Financial issues (B) 
Lack of qualified staff (B) 
Technical infrastructure (T) 

Cost reduction (B) 
Scalability (T) 
Flexibility (T) 
Automatic updates (T) 
Ubiquitous Access (T) 
Online support (T) 
 

[20] 2014 South Africa – SME Lack of Cloud Awareness (B) 
Lack of Suppliers (B) 
Bandwidth Cost (B) 
Quality and Data Security (T) 
Marketing Factors (B) 
Financial Issues (B) 
Management skills (B) 
Lack of Investment in ICT (B) 

Cost Saving (B) 
Help SMEs to compete (B) 
Ubiquitous Access (T) 
Quick and Easy implementation 
(T) 
 
 
 

[21] 2014 Latvian SMEs Data security (T) 
Lack of awareness (B) 
Low knowledge (B) 

Ubiquitous access (T) 
Reducing expenses on it solutions 
(B) 

[12] 2015 India Security (T) 
Privacy (T) 

Cost effectiveness (B) 
Time and Effort Reduction (B) 
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Compatibility (T) 
Interoperability (T) 
 

Government Support (B) 
Huge software and hardware 
firms (B) 
Research (T & B) 

[22] 2015 Pakistan Electricity short fall (B) 
Customers behavior (B) 
IS infrastructure (T) 
Government influence (B) 
Lack of Government support (B) 
Environmental Issues (B) 
Top management Support (B) 

Data recovery (T) 
Mobile computing (T) 
Intelligent storage (T) 
Reduce energy consumptions (B) 

[23] 2015 Palestinian Lack of awareness (B) 
Insufficient financial resources (B) 
Shortage of cloud computing experts (B) 
Inadequate network bandwidth (T) 
Sensitivity of Data (T) 
Legal and Regulatory Issues (B) 
Compatibility with the existing it systems (T) 

Sustainable Developmental (T) 
Eliminate The Problems of 
Licensing (B) 
Cost Reduction (B) 

[8] 2016 Nigeria Poor Internet Service (T) 
Fear of Hackers (T) 
Investment (B) 
Computing (T) 

New Jobs (B) 
Cost reduction (B) 
Reduce capital expenditure (B) 
Creation of new services (T) 
Simple fast implementation (T) 

[24] 2016 Oman Service Providers’ Support (B) 
Top Management Support (B) 
Investment (B) 

Cost Benefits (B) 
 

[25] 2016 Australia- SME Less Innovative (B) 
Limited knowledge (B) 

IT Technical Agility (T) 
Scalability (T) 
Enhancing Businesses Processes 
(B) 
Increasing Enterprises 
Competitiveness (B) 

[26] 2016 England Compatibility (T) 
Trialability (T) 
Top Management Support (B) 
Experience (B) 
Industrial Conditions (B) 
Market Scope (B) 
Supplier Efforts (B) 
External Computing Support (T) 

Scalability (T) 
 

[27] 2016 Bangladesh Lack of knowledge (B) 
Cost (B) 
Data security (T) 

Powerful software access (T) 
Ubiquitous data access (T) 
 

 
structure cost etc. by improving business practices. The best 
practices for improving the business processes are top 
management support, stakeholders have knowledge about 
latest technology (cloud computing), to investigate the 
benefits of emerging technologies. Common challenges for 
adoption of cloud computing include: lack of cloud computing 
knowledge/ awareness, limited resources, unstable local 
environmental conditions, poor management and security 
issues. 

This section present the general cloud computing adoption factors. This section is based on empirical findings from research in recent years. Cloud computing provides different challenges. Classifications of these challenges are done based on cloud services and deployment models. Stakeholders from academia and business are progressively investigating the critical challenges associated with cloud service and deployment model for their applications. Using this information user can plan keeping in view potential risk may include in cloud computing service provisioning and so, they design best practices to overcome these challenges.  

 
IV. CONCLUSION 

 
In this article, we have presented the state of the art of trends in cloud adoption of in different geographical locations is presented. Cost reduction and ubiquitous access are the major factors for the adoption of cloud technology. Developing countries and SMEs have limited knowledge of benefits of cloud. Investment and environmental conditions act as a barrier for taking advantages from cloud service. This study foresees the adoption of cloud computing to grow exponentially and deliver huge benefits to small enterprises in the days to come. 
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Fig. 2. General reasons for the adoption of cloud computing 

 

 Fig.3. General challenges for the adoption of cloud computing
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Abstract 
 

The aim of this paper is to highlight the hidden features 
of Mughal wonder Shalamar Garden, Lahore. Shalamar 
Garden was completed in a period of one year five months 
and four days in 1641 in the supervision of Khalil Ullah 
Khan ordered by Emperor Shah Jehan. Shalamar Garden 
is constructed on the left bank of river Ravi with natural 
terraced topography to suit the requirement of running 
water, tanks, canals, cascades & fountains. This paper 
focuses on the detail study regarding the original concept 
of the Garden in the Mughal era, its architectural features, 
material, original flora, original design that were 
investigated during the course of research. As a result of 
structural degradation and human vandalism, the site was 
inscribed on UNESCO list of endangered sites in the year 
2000. 

 
Keywords- World Heritage, Stone deterioration, heritage 

gardens, architectural documentation, ancient flora, landscape 
architecture. 

  

I. Introduction 
     

Shalamar Garden is situated in the North Eastern part of 
Lahore. It is a grand symbol of Mughal Architecture. It was 
built by the Mughal Emperor Shahabudin Shah Jahan (Latif 
1927) in 1641. Apart from its unique architecture (Fig. 1&2) 
Shalamar Garden is famous for its fruit trees and flowering 
shrubs. According to Kausar et al (1990), the garden was 
planted with Cypresses and Chinars, flower bushes and fragrant 
herbs and with the fruit trees of hot and cold climate. Among 
the fruit trees were those of mangoes, cherry, apricot, pear, 
apple, almond, quince, mulberry and orange.. 

 
 

II. Architectural details 
 
The architectural details of Shalamar Garden have been so 
comprehensively discussed in the contemporary sources and 
numerous books and research articles, written in the 19th and 
20th century, that there is hardly any need to re-describe them 
here. But at the same time, for the sake of coherence and 
continuity, it is important to review briefly the principal 
architectural features to the extent of establishing linkage 
between the objectives of the project and their meaningful 
interpretation.  

 
It is important to know the relevant details of Shalamar Garden 
such as selection of site, digging of canal from Madhupur to 
Lahore, architectural details of the garden, cost and period 
involved in its construction, have been discussed in 
contemporary sources. In this connection details of the 
architects and engineers involved in the Project of Shalamar 
Garden right from the stage of planning to its construction are 
also given. 
 
 

III. The Upper terrace 
 
The upper terrace of the Shalamar Garden commences from the 
present location of the office of the Incharge of Shalamar 
Garden. The present main entrance on southern side was 
pierced through the middle of Aram Gah or resting chambers of 
the Emperor comprising three rooms, two side rooms being 
double storeyed and one in the middle was single storey. The 
central canal running through the middle of upper terrace issues 
beneath the central room of the Aram Gah and bisects the upper 
terrace. It flows from south to north.  
 

 
IV. The Middle terrace 

The great tank represents the important features of the 
middle terrace with two pavilions built in red sand stone on its 
western and eastern fringes. In the center of the tank is a raised 
platform commonly known as Mahtabi, approachable from the 
western and eastern side by causeways built in red sand stone in 
octagonal design. The Mahtabi is paved with marble and had 
grilled marble railing. Immediately below the great cascade is a 
royal marble throne measuring (8’-10” x 6’-2” x 4’-8”) with 
perforated railing. 

 
 

IV. The lower terrace 
  

The lower terrace, is similar to the upper terrace in its extent, in 
the design of its flower beds, its cross canal and the square 
shallow tanks formed by their intersection in the lower terrace 
is exactly similar to the Farah bakhsh garden. The only 
difference is that in the Faiz Bakhsh canal running from south 
to north has three lines of fountains instead of one as in the 
Farah Bakhsh which in this terrace number 143 in all. The 
length of the central and intersecting channels of the lower 
terrace is 461 meters. 
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 V. Conclusion 
 

The architectural details of Shalamar Garden have been so 
comprehensively discussed in the contemporary sources and 
numerous books and research articles, written in the 19th and 
20th century, that there is hardly any need to re-describe them 
here. But at the same time, for the sake of coherence and 
continuity, it is important to review briefly the principal 
architectural features to the extent of establishing linkage 
between the objectives of the project and their meaningful 
interpretation.  

 
It is important to know the relevant details of Shalamar Garden 
such as selection of site, digging of canal from Madhupur to 
Lahore, architectural details of the garden, cost and period 
involved in its construction, have been discussed in 
contemporary sources. 
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Abstract 
 

Film trailers are short videos which promote the original 
film. Various directorial methods have been employed to 
enhance the impact of trailer; cartoonistic expression has 
been one of them. However, there has not been much 
research on this practice. This paper aims to examine the 
effect of cartoonistic expression in film trailers. First, the 
cinematic characteristics of trailer and cartoonistic 
expression are studies. Second, two examples of film trailer 
are analysed. It was thus shown that the purpose and 
characteristics of film trailer are made more dramatic by 
using cartoonistic expression. The authors hope that the 
paper will serve a useful reference in trailer production 
and benefit future research 

 
Keywords: film trailer, cartoonist expressions, hybrid direction 

  
I. Introduction 

 
A. Background & Purpose 
  

Trailers are previews for cinematic promotion, but they form 
an independent format. Trailers in the past merely presented 
basic information about films that were to open, but 
contemporary trailers do much more. Thus the contemporary 
function of trailers goes beyond the delivery of information to 
actively encourage viewers to go and see the new film. This is 
why many new methods of expression have been applied to the 
direction of trailer, the hybrid method of cartoonistic 
expression being one of them. Research on trailer direction has 
been in abundance, as in Kim & Lee (2014)’ s work on ‘ 3D 
printing in stop-motion animation puppet production: on 
<Galaxy Kids Trailer> [1]. However, there has been a visible 
lack of research on the hybrid expression in trailer production. 
Thus this study analyses film trailers which use cartoonistic 
expressions to examine the directorial and functional effect of 
cartoonistic expression.  
 

 
B. Scope and Method 
 

This study addresses film trailers which use cartoonistic 
expressions. First, the functional and directorial characteristics 
of trailer production, as well as the method of cartoonistic 
expression, have been examined using existing research. Then, 
case study has been conducted to show that the use of 

cartoonistic expression enhances the cinematic characteristics 
of film trailers. The idea of hybrid integration of different 
methods has been explored; it is thought that the study presents 
a significant insight into the effect of hybrid direction.  

 
 

II. Cinematic Characteristics of Trailer and Cartoonistic 
Expression 

 

Lee (2013) traced the origin of trailer to ‘ showing highlights 
of films at the entrance to cinema in 1898) [2]. Since then, the 
importance of trailer has continued to grow with advancement 
in production; today trailers have their own cinematic 
characteristics. 

 
 

A. Cinematic Characteristics of Trailer  
 

The trailer for John Houston’ s The Night of the Iguana 
(1964) (Fig. 1, Left) was the first to show fast unfolding of 
story and implicative content to introduce a new film. This has 
continued to be the stereotype of film trailer. Hyun (2012) 
comments that ‘ this summarizes the story of a film to facilitate 
quick understanding on the part of the viewer.’  [3] Also, it is 
thought that ‘ luxurious visuals and advertising lines adds to 
the desire to see the new film’ ; the idea is that such condensed 
storyline and dramatic expressions are required to encourage 
the viewers to anticipate the new film and buy tickets.  
 

 
Fig. 1 Left) Poster for <The Night of the Iguana, 1964>, Right) 
Captions in early trailers 
 
 

In early silent films, title, director and cast were presented in 
captions as in Fig. 1 right). Then in 1912, the ending of the 
Adventures of Kathlyn had a caption, ‘ Will she surviving the 
den of lines – see in the sequel’  to make the viewers curious; 
in that this stimulated curiosity to encourage people to buy 
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tickets, it became the model of film trailer. [4] Now, captions 
in trailer are used with dramatic effect to excite curiosity and 
the desire to see the new film. As such, for the cinematic 
characteristics of trailer, 1) simplification of drama, 2) 
dramatic expression, 3) caption insertion.  

 
 

B. Cartoonistic expressions 
 

Jang &Lee (2015) derived five cartoonistic expressions;1) 
speech bubble; 2) font; 3)pictogram; 4)onomatopoeia and 
mimetics; 5)effectpatterns. [5] 

 
TABLE I 

CARTOONISTIC EXPRESSIONS 
 

 
 
First, speech bubbles express the words of characters in a 

visual manner. The shape, size, and the variation of the tail of 
speech bubble expresses the psychology of character and the 
situation. Font, through dramatic location, size and shape, is 
used to express the situation. Pictogram draws on public 
awareness to deliver instant and satirical expression of 
psychology and situation. Onomatopoeia and mimetics 
visualize sound and movement. Effect lines express movement 
with the number and direction of lines in an eye-catching 
manner. This is shown in Table 1. 

  
 

III. Analytical Tool 
 

Matching the three cinematic features of trailer - 1) 
simplification of drama, 2) dramatic expression, 3) caption 
insertion – with five cartoonistic expressions - 1) speech 
bubble; 2) font; 3)pictogram; 4)onomatopoeia and mimetics; 
5)effect patterns – yields the following table. 

 
TABLE II 

DERIVED ANALYTICAL TOOL 

 

IV.Case Study 
  
A. Cases for Study 
 

Two recent film trailers, which use cartoonistic expressions, 
have been selected for case study as follows.  

 
TABLE III 

CASES FOR STUDY 
 

Title Director Year 

<Mood of the Day> 
Trailer 

Kyujang Cho 2016 

<Train to Busan> 
Trailer 

Sangho Yun 2016 

 
B. Case Study Results 
 
B.a. <Mood of the Day, 2016> 
 

Mood of the Day (2016) is a romantic comedy film. As most 
trailers simplify the story of the early part of the film, this 
trailer divides the drama into the changes in character's 
psychology and the situational development.  
 

 
Fig. 2 Two consecutive scenes from <Mood of the Day, 2016, 2016> 
trailer 
 
 

In each of the scenes, the facial expression of actors, along 
with captions showing basic information such as the genre of 
the film and title, express the storyline, situational context, 
psychological expression and the tone of the film in a 
condensed manner. Also, eye-catching and satirical expression 
is delivered in a dramatic way. Here, cartoonistic expressions 
maximize such effects. For example, as in Fig. 2, the pictogram 
for surprise and the water drop-shaped pictogram for 
embarrassment are used to show the character’ s emotion and 
the situation in a condensed, satirical and dramatic way. Also, 
the insertion of effect lines focuses the visual attention of the 
viewers to add to the effect. Also, as shown in Fig. 2, the 
caption which reads ‘ Mood of the Day - Romantic Guide for 
the ‘ it’ s complicated’ ’  delivers the gist and the title of the 
film with font variation. Effect lines which move with 
characters add a satirical tone to create an interesting scene.  
 

 
Fig. 3 Two consecutive scenes from <Mood of the Day, 2016, 2016> 
trailer 
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Fig. 3 depicts a scene where two heroes meet for the 
firsttime. Here, the caption ‘ will it work’  implies that the story 
will centeraround the relationship between the two characters 
in a simple and yeteye-catching way. The variation of font and 
the positioning between the twocharacters are effective, 
especially with the addition of ‘ explosion’ pictogram. In 
following scenes, the question mark, meaning ‘ complicated’  
and ‘ difficult,’ along with varied lines around it, function as 
one pictogram which expressesthe psychology of the character 
as well as the situation.  

 As such, cartoonisticexpressions in trailer maximizes the 
cinematic characteristics of trailer-  simplification of drama, 
dramatic expression,caption insertion – in a satirical and 
connotative way.  
 
B.b. <Train to Busan (2106) > Character Trailer 
  

Train to Busan (2016) is an action thriller. The trailer 
presents characters in the film, providing information on their 
roles, personality and names to aid the viewer ’ s 
understanding; at the same time, summary storyline is 
delivered with effect. 

In Fig. 4, cartoon spaces are used to simply the narrative. 
Also, key lines from the characters are inserted into 
square-shaped speech bubbles to express the personality and 
role of characters. Cartoonization of scenes from the film has 
an eye-catching effect; variation of font and positioning, as in 
‘ Suan’  and ‘ Sukwoo’  facilitates the delivery of information.  
 

 
Fig. 4 two consecutive scenes from <Train to Busan, 2016> trailer 
 

 
V. Summary  

 
This paper examines the cases of cartoonistic expression 

intrailer for their effect. It appears that the characteristic effects 
of trailerare enhanced with the use of cartoonistic expressions. 
However, in contrast tothe prominent use of font, pictogram 
and effect lines, the use of speechbubbles, onomatopoeia and 
mimetics is relatively rare as visual trailers havesound 
elements already included. Also, in addition to pre-derived 
elements ofcartoonistic expressions, cartoonization of 
characters and the use of cartoonspacing were also identified. 
It could also be seen that such use was morefrequently 
observed in comedy films, serving their their satirical purpose, 
thanin other genre films. This is summarized in the table 
below. 
 

 

 

 

 

 

TABLE IV 
SUMMARY 

 

Category Note 

Trailer 
Function 

Supplements and enhances the three 
functions of trailer. 

Usage 
Font, pictograme and effect lines are 
more frequently used than speech 
bubble, onomatopoeia and mimetics.

Other 
Expression

s 

In addition to pre-identified 
cartoonistic expressions, new 
expressions are also used, such as 
cartoonization of characters and the 
use of cartoon spacing. 

Genre 
More frequently used in comedy films, 
a genre characterized by its satricial 
nature.  

 
VI. Conclusion 

 
The importance of trailer in the cinema industry has grown 

due to their effectiveness in publicizing new films. As such, 
new directorial methods and technique have been introduced, 
with the use of cartoonistic expression being a prime example. 
Hence a review of existing research identified three features of 
film trailer as;1) simplification of drama; 2) dramatic 
expression; 3) caption insertion. It was then shown that the use 
of cartoonistic expressions maximized the effect of trailers. 
Certain methods are more frequently used than others and new 
methods are introduced; certain genres use cartoonistic 
expressions more than others. It is thought that this study will 
serve as a basis for future research.  
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Abstract 
 

Affect-based social image search results summarization 

is essential for efficiently visualizing search results and re-

ranking them. In this paper, we present the selection of 

representative images based on human affects. The 

proposed method consists of three main stages: 1) The 

images are transformed into the affective space using 

convolutional neural network, which can automatically 

find the correlation between visual features and certain 

affective classes; 2) Images are clustered on affective space 

and then the resulting clusters are ranked based on the 

proposed three properties – coverage, affective coherence, 

and distinctiveness; 3) Representative images are selected 

from top-ranked clusters. The experiments were conducted 

on Flickr images and showed the effectiveness of the 

proposed method. 
Keywords-Image summarization; Human affects; Social 

Images; Ranking model; Convolutional Neural Network 

  

I. Introduction 
     

With the increased availability of devices to capture images 

and the rapid growth of the social network activities, the 

number of images on the web and social network services 

(SNS) is exponentially increasing. Thus, there is urgent needs 

for these images to be organized and accessed in an easy, fast, 

and efficient way.  

One of the paradigms that can be used to overcome these 

challenges is to summarize image search results, which can 

provide a quick overview and accurate impression of what a 

particular scene looks like. These techniques can help to 

improve user satisfaction in image retrieval, because it enables 

the user to select a subset of interests within the query. 

Therefore, many researchers and companies have developed 

cluster-based approaches to summarize image search results, 

where the clustering can be performed on various aspects [1]. 

In general, various semantic levels can be extracted from the 

images [2]. For example, the visual features such as color, 

texture and shape can be used to describe the images. 

Furthermore, a high-level of semantics is required to cover 

both physical semantics, such as named objects and persons, 

and abstract semantics, such as affective mearnings and moods 

that are associated with a given image. After clustering the 

images, the representative images are selected as the top ranked 

images from the top ranked clusters.  

Although the representative images can be defined using 

their physical contents such as colors, viewpoints, and 

semantics, abstract semantics such as human affects should be 

also considered. Because even images that have been 

categorized as the same theme, it can be interprested differently 

depending on the user moods. When taking pictures and 

looking at pictures, there are common feelings caused by and 

shared by contextual knowledge about how people think, feel, 

and react. Therefore, considering such feelings can be more 

meaningful and more important when selecting representative 

images.  

Therefore, we suggest performing the image summarization 

based on common human feelings. To do this, an image should 

be first described in the affective space. However, judging such 

affective qualities of images is not an easy task since there is 

no direct mapping from the image to the affective meanings. 

To an end of discovering the correlation between affective 

classes and visual features, some studies employed well-

defined knowledge [3] or learning-based methods [4-5]. 

Former studies were primarily based on analysis obtained from 

user studies or theory in the affective computing and 

psychological studies. Other studies were based on learning 

methods such as multi-layer perceptron (MLP) [4] and support 

vector machine (SVM) [5] for estimating such correlations. 

Recently, a convolutional neural network (CNN) has led to the 

recent successes in traditional object classification task [6]. In 

addition, it has been applied for image sentiment analysis 

problem [7]. Thus, we employ the CNN to extract the 

meaningful features and then estimate some strong 

relationships between the feature and human affects. 

In the proposed method, image summarization is performed 

using three steps. First, the images collected over SNS are 

transformed into an affective feature vector using CNN. 

Secondly, these images are clustered in the affective space. 

Then, the selected images should be representative of the 

images of one theme and they should be distinctive from each 

other. Therefore, we define three prominent properties that an 

informative summary should satisfy: coverage, affective 

coherence, and distinctiveness. Based on these, cluster ranking 

is performed. Finally, some representative images are selected 

from the top-ranked clusters by sorting the image based on 

their variance and density from the center and eliminating the 

redundant images within cluster. 

To verify the effectiveness of the proposed method, the 

experiments were conducted on images collected from Flickr 

[7-8]. Then, we performed subjective evaluation to assess the 

summarization quality on the visual summaries. The results are 

proven that the proposed method guaranteed high 

representativeness and diversity.    
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II. Methods 
 

The goal of this work is to automatically summarize the 

images over SNS. Here, we propose the selection of these 

images using the affective space. To do this, two essential 

techniques are required: one is to automatically describe the 

images using human affects and the other is to identify a 

diverse set of representative images.  

 

A. Extracting affective features 

 

In this work, we use a convolutional neural network (CNN), 

which can automatically predict human affects in images 

through analyzing the visual features only. To do this, we first 

choose the affective classes that can represent well social 

images, and then develop the CNN-based classifier to annotate 

the image using them.  

This work  employed the affective corpus defined by Mikels 

[9]. It is expansion of Ekman’s six basic emotions, which have 

been widely used in image sentiment analysis. The corpus is 

composed of four positive emotions and four negative ones: 

{amusement, anger, awe, contentment, disgust, excitement, 

fear, and sadness}. 

To annotate images using abovementioned emotions, we 

developed a CNN-based classifier to annotate a given image as 

8-D affective vector. We employ transfer learning scheme, 

which load the weights of pre-trained network based on large 

dataset, tune the architecture of the network, and then resume 

the training using small dataset. This learning scheme has been 

employed to solve overfitting problem [8, 10]. 

The architecture of CNN used in this work is based on 

CaffeNet [6], which has been used in recognizing 1000 object 

classes. Because the social images can contain various objects 

and scenes, we select the CaffeNet to analyze correlation 

between these objects containing the images and human affects. 

The architecture of the CNN is composed of five convolutional 

layers and three fully-connected layers. We modify the number 

of node in last output layer as 8 instead of 1000. Except weight 

parameters of output layer, all parameters are loaded from the 

pre-trained CaffeNet model.  

To learn the CNN, we first collected public available Flickr 

and Instagram images that is built by You et al [8]. You et al. 

provided url links with agreements of the emotions obtained 

from Amazon Mechanical Turks (AMT) workers. Next, after 

filtering some images with low agreements, we randomly 

divided the remaining images into training data (80%) and 

testing data (20%). Thus, 18K images were employed to fine-

tune the CNN model and 4.5K images were used for evaluation 

of the model, respectively.         

 

B. Ranking clusters 

 

For canonical image selection, clustering is first performed 

on the affective space, and then new criteria are described to 

select the clusters that have the informative summary. Based 

on these properties, the clusters are ranked. 

Here, we use affective features to discover clusters of images. 

For the clustering, several algorithms have been considered 

such as K-means clustering and meanshift clustering. By 

experiments, the K-means clustering was selected.  

When a set of cluster is given, they are then evaluated 

according to how relevant to search query, how diverse they 

are and how much coverage they provide over the query. 

Generally, the top ranked clusters are likely to include more 

representative images. Thus, to select the clusters, new criteria 

needs to be identified. These properties are coverage, affective 

coherence, and distinctiveness. 

 Coverage: The common concepts present in the query are 

represented by the amount that they cover. Thus, a cluster 

is included in the summary if it covers a large number of 

images. Hence, if num() denotes the number of images that 

belong to the kth cluster, then the coverage for that cluster 

is as follows: 

 

 Affective coherence: It is assumed that the images within 

one cluster share a common feeling. Therefore, the images 

within a cluster should be cohensive in aspects of affects. 

To measure this, we use the within variance of cluster ( ), 

which is used to penalize clusters that have variances that 

are too large, even if it has a higher coverage. However, 

there are trade-offs between coverage and affective 

coherence, because larger clusters are more likely to be 

sparsely distributed in an affective space than smaller 

clusters, thus to have larger variances is inevitable.  

 

 Distinctiveness: The diversity of a summary is a measure 

of non-redundancy. Thus, clusters that are similar to each 

other are not contained in the summary. Accordingly, we 

use a minimum pairwise distance of the clusters to 

represent the cluster distinctiveness: 

 

Based on three properties, the ranking model can be defined 

as follows: 

. 

Compared with the terms within a cluster and the term 

between clusters, scaling is necessary. Thus,  is multiplied 

in the third term. This equation provides a score to rank each 

cluster.  

  

C. Finding canonical images 

 

We generated image summarization through sampling 

photos according to the ranked order of clusters. For this, we 

ranked the images within each cluster according to how well 

they represented the cluster. To measure the representativeness 

of images, we consider two distance measure together: (1) the 

distance from the respective image to cluster center , and (2) 

the number of images that are adjacent to the selected image 

within a specified diameter used in [11]. Thus, 

the images in a cluster are ranked as follows: 

 

Among the images selected from the respective clusters, we 

eliminated the redundant images that has small L2-norm 

distance between images, and then generate the final 

summarization.  
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III. Evaluation 

 

To evaluate the performance of summarizing the images, 

experiments were conducted on Flickr dataset built by Chen et 

al. [7] containing 486K images, which are labeled by 1553 

adjective-noun pairs (ANPs). These ANPs are pairs of 214 

adjectives and 357 nouns. Among these ANPs, we first 

selected eight nouns as queries: baby, clouds, dog, smile, snow, 

sunset, and view.  

It is difficult to evaluate image summarization method due 

to the absence of ground truth. Therefore, we evaluated the 

summarization quality through on user study. In addition, we 

compared the performance of the proposed method with other 

method, which uses K-means clustering and employs 

clustering ranking and image evaluation method proposed in 

[12]. We asked 10 users (average age of the participants is 27) 

to observe the generated summarization results and rate its 

quality for every query.  

We qualitatively measured the summarization results: How 

many images in this set are representative of the query (1-10 

scale)? And How many images photos in this set are redundant 

(0-10 scale)? Figure 1 presents a definite subjective evaluation 

results according to the queries. Although some differences 

were found according to the queries, the proposed method 

exhibited the improved performance.  

 

 
(a) Representative 

 
(b) Diversity 

 

Fig. 1 Subjective evaluation results for the baseline and the proposed 

method: (a) representativeness and (b) diversity. 

 

Figure 2 shows the examples of summarized images 

produced using the baseline and the proposed method for five 

queries ‘clouds, ‘dogs’, ‘smiles’, ‘snows’, and ‘view’. When 

visually inspected, the results guaranteed good relevancy; 

however, the summarized results produced by the baseline 

contain irrelevant images in ‘dogs’ and ‘clouds’. 
Overall, the users who participated in the evaluation gave 

high representative and diverse scores with less variation 

between participants. 
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Fig. 2 Sets of representative images produced using (a) baseline and (b) proposed method for five queries. 
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Abstract 

With the increasing proliferation of smartphone users 

and their activities on social network services (SNS), many 

users upload images and videos to share their experiences 

and opinions with their friends and communities. 

Recognizing user’s emotion in the SNS data can be useful 

clues for image search, marketing and recommendation 

system. In this paper, we develop to recognize Ekman’s 
emotions in the SNS images. To do this, we apply a 

convolutional neural network (CNN) to automatically 

extract meaningful features and estimate the hidden 

relationship between objects and scenes of the images and 

emotions. To verify the effectiveness of the proposed 

method, we collected Flickr images and evaluated the 

emotion prediction results generated by the proposed 

method in terms of the accuracy. Overall, the proposed 

method showed the average precision and recall of 52% 

and 50%, respectively. 

 
Keywords-Emotion prediction; Social Images; Convolutional 

Neural Network; Fine-tuning; Flickr. 

 

I. Introduction 
 

With the increasing proliferation of smartphone users and 

their activities on social network services, a large number of 

images and videos are uploaded everyday [1]. The SNS users 

share their experiences and opinions such as their selfies, some 

images and videos containing some campaigns or their favorite 

ones. In addition, image can be interpreted without limitations 

of different cultures and languages. Thus, predicting user’s 
emotions on these data have been investigated and applied to 

image search engine, real-time event detection and personal 

recommendation system. 

Recently, many studies have enabled computers to recognize 

human emotions on SNS data. One popular emotion is 

Ekman’s facial expression model. Wei et al. proposed an 

emotional classifier that was designed based on color semantic 

terms [2]. They first segmented the image into eight color 

regions, and then performed emotional color mapping using 

Wundt’s theory. Yanulevskaya et al. developed SVM-based 

classifier to annotate the images using ten emotions including 

Ekman’s four affects (anger, despair, pleasure, and sadness) [3].

Convolutional neural networks (CNN) has led to the success 

in traditional classification task [4-5]. The use of 

convolutional-based filtering and pooling in the CNN 

architecture can automatically extract the meaningful features 

hidden in the images. Thus, we apply the CNN to find highly 

associated features with human emotions and recognize the 

dominant emotion in the image.   

Accordingly, the goal of the proposed method is to recognize 

Ekman’s emotions in social images. To learn the CNN model, 

we first select the emotional classes that represent well social 

images, and then fine-tune a CaffeNet model [5], which has 

been used to classify objects in the images. After learning, the 

CNN model can predict the probability of the emotional classes 

and annotate the image as the dominant emotion. To verify the 

effectiveness of the propose method, we first collected Flickr 

images, and then evaluated the emotion prediction results 

generated by the proposed method.    

 

II. Methods 
 

The goal of the proposed method is to recognize Ekman’s 
emotions on SNS images. Ekman’s emotion model were built 

on facial expression. This model have been widely used in 

understanding human emotions on multimedia data. This work 

employs the expansion of Ekman’s basic emotions defined by 
Mikels [6]: {amusement, anger, awe, contentment, disgust, 

excitement, fear, and sadness}. In order to recognize these 

emotions, we develop a convolutional neural network (CNN) 

based classifier that can automatically predict these emotions 

in social images. 

CNN has been proved to be successful in various 

classification problems such as object classification, speech 

recognition and natural language processing [4-5]. CNN 

consists of a number of convolutional and pooling layers 

followed by fully-connected layers. The convolutional and 

pooling layers can automatically detect the meaningful features 

from training data. The fully-connected layers estimate the 

relationship these features and target classes. Thus, we employ 

the CNN to find the highly-associated features with Ekman’s 
emotions and annotate the image using them.   

For the efficient CNN model, it requires a large number of 

ground truth. It is usually expensive works to generate 

trustworthy ground truth. Sermanet et al. proposed transfer 

learning scheme that use unsupervised pre-training weights, 

followed by supervised fine-tuning to solve the problem of 

insufficient training data [7]. Thus, we employ fine-tuning 

scheme to our CNN model.    

Among various architectures of the CNN model, this work 

employ CaffeNet [5], which is designed for object recognition. 

Because the SNS images contain various types of objects and 

scenes, the CaffeNet model is employed to estimate correlation 
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between these images and human emotions. 

Fig. 1 shows architecture of the CNN used in this work, 

which is based on CaffeNet. It consists of five convolutional 

layers and three fully connected layers. Between the 

convolutional layers, there also be pooling layers and 

normalization layers. The first five layers are used to extract 

features from images. Relationship between these features and 

emotions are analyzed in last three layers. The number of 

output nodes is changed to eight to represent the probability of 

the input image as eight emotions. The other layers are the 

exact same with CaffeNet model. The experiments were 

implemented using Caffe, which is a deep learning framework 

created by Jia et al [5]. 

 

III. Experimental Results 

 

In order to assess the effectiveness of our proposed method, 

we collected the dataset and evaluated the emotion prediction 

results in terms of accuracy. 

 

A. Dataset 

Several datasets have been built for visual sentiment analysis. 

We employed You et al. [8] dataset which were collected from 

SNS, most of the images are related to popular topics and 

personal experiences. They collected there images from Flickr 

and Instagram by eight sentiment queries, which are composed 

of {amusement, anger, awe, contentment, disgust, excitement, 

fear and sadness}. These images are labeled by five Amazon 

Mechanical Turk (AMT) workers. They provides both 

downloadable URLs and its agreement labels on their 

homepage [9]. We first download the dataset using the URLs, 

and then filters low-agreement images. Finally, we get 22,562 

sample images: 18,046 images were used to learn the CNN 

model and The remain images were employ to evaluate the 

emotion prediction results, respectively.  

 

 
 

Fig. 1 Architecture of our CNN model used in the proposed 

method. 

 

B. Results 

For the evaluation, we performed the emotion prediction and 

select the dominant emotion of the given images using one-vs-

rest strategy, and then measured precision and recall using the 

following equations.  

 

 

 

 

Table 1 shows the performance of the proposed CNN model. 

As can be seen, some negative emotions showed lower 

precision or recall such as ‘anger’, ‘fear’ and ‘sadness’. 
Because some social images contain only text without any 

scenes or objects, these emotions showed lower performance 

than other emotions. Specially, these images are frequently 

occurred in ‘anger’ and ‘contentment’ to represent user’s 
complains or someone’s idioms, respectively. 

Figure 2 shows examples of emotion prediction results on 

Flickr dataset. For four emotions, five images are selected by 

ranking them according to its probability of each emotion. As 

shown in Fig. 2, images have different colored boundary: 

Green color denotes correctly classified and red one means 

false alarms, respectively. Some images predicted as ‘anger’ 
can be confused with ‘fear’ and ‘amusement’.    

 

TABLE I 

PERFORMANCE OF PRECISION AND RECALL ON FLICKR 

DATASET.  

Emotions Precision Recall 

Amusement 0.57 0.79 

Anger 0.43 0.13 

Awe 0.61 0.76 

Contentment 0.38 0.62 

Disgust 0.51 0.62 

Excitement 0.63 0.53 

Fear 0.59 0.12 

Sadness 0.41 0.48 

Average 0.52 0.50 

 

 
Anger 

 
Awe 

 
Contentment  

 
Sadness  

Fig. 2 Examples of emotion prediction results on Flickr images. 
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Abstract 
 

For the image reconstruction in electrical capacitance 
tomography (ECT), most of the proposed algorithms use 
the sensitive matrix. However, because of the non-linearity 
and ill-posedness of the ECT problem, the reconstructed 
image is inadequate. The weighting matrix is defined based 
on the distance between the centre of mesh and adjacent 
paths. The proposed method based on modified weighting 
matrix can obtain more good quality image than sensitivity 
matrix based conventional method. 

 
Keywords- electrical capacitance tomography, weighting matrix 

and image reconstruction 

  
 

I. Introduction 
     

Electrical capacitance tomography (ECT) is to acquire the 
images of the distribution of the dielectric materials within the 
domain of interest. This image is obtained by the image 
reconstruction algorithm from measured capacitance at the 
electrodes placed on the boundary the domain. By comparison, 
the hardware cost of ECT is low and the reconstruction time to 
obtain the results is short. It has also the advantage of the 
portability. However, the spatial resolution of the image has a 
low clarity as a shortcoming. The main application is in the 
industrial areas[1-4].  

During this period, there are a lot of proposals about the 
image reconstruction in ECT, such as the linear 
back-projection (LBP), the Tikhonov regularization method,  
the algebraic reconstruction technique (ART), the Landweber 
iteration method, the soft-thresholding iteration method, the 
directional algebraic reconstruction technique (DART) and so 
on[2,5-8]. These imaging techniques distinguish between 
non-iterative and iterative methods. The non-iteration method 
has the features of the simple structured and the short time 
reconstuction[2]. However, the non-linearity and the 
ill-posedness of the ECT will lead to the difficulty of the 
non-iteration to obtain satisfactory images. In order to solve 
these problems, a variety of iteration methods have been 
developed. Compared to the non-iteration method, to use 
iteration method can achieve enhanced images but the large 
computations are responsible for using only off-line.  

Most of the image reconstruction algorithms for ECT are 
using sensitive matrices. However, the reconstructed image by 
using sensitive matrix is still insufficient. In this paper, the 
image reconstruction performance can be improved by using 

the modified weighted matrix instead of the sensitive matrix in 
the conventional algorithm for ECT. We carried out the 
computer simulations to confirm the suitability of the proposed 
method through a variety of internal permittivity distribution 
scenarios.  

 
 

II. Modified Weighting Matrix 
 

This chapter is about the sensitivity matrix and the weighting 
matrix which show the relationship between measured 
capacitance and permittivity distribution inside the ECT sensor. 
And we briefly introduce the LBP algorithm used in ECT 
 
A. The Sensitivity Matrix 
 

The relationship between the internal permittivity 
distribution and the measured capacitance in the electrode is 
nonlinear. But if the difference between the dielectric constant 
constituting the internal substance is small, a simple linear 
approximation can be expressed as follows: 

 
SC      (1) 

 

where 1 NC  is the capacitance vector, MNS   is 

the sensitive matrix, 1 M  is the permittivity vector, and 

M  is the number of all elements in the domain. N  is the 
number of independent measurements. In the sensitive matrix 
S , the factor of S  is defined as follows: 
 

klh

SDhSD
SD A

AlCkCkS max)())((
)(







             (2) 

 

where )(kSSD  means the k -th factor of the sensitive matrix 

between a source and a sensed electrode. h  and l  are the 

high capacitance value and low capacitance value respectively. 

))(( kC hSD   means, when the capacitance of the k -th 

element is h  and the rest are l , the capacitance between the 

source and the detection electrode. )(lCSD  shows the 

capacitance between the source and the detection electrode 

when the sensor interior is fulfilled with l . kA  and maxA  

are the k -th element and the maximum element area 
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respectively [3]. For normalizing (1), the normalized sensitive 

matrix *S , the normalized permittivity *g  and the 

normalized capacitance *C  are shown as follows: 
 




k kSD

SD

S
SS

,

*
, 

lh

lg





*
, 

lh

l

CC
CCC



*
   (3) 

 

where 1* k kS , C  is the measured capacitance vector. 

hC   and lC  are the capacitance when domain is fulfilled with 

medium of h  and l  respectively[9]. From (3), (1) can be 

used as follows: 
 

  
*** SC  .    (4) 

 
According to the general notation, the asterisk (*) of (4) are 
going to neglect next chapter. 
 
B. The Weighting Matrix 
 

To obtain the weighing matrix, the electrical field centre line 
(EFCL) each between electrodes is used as line each between 
electrodes. The EFCL between electrodes is to approximate as 
apart of circle on the centre line of the existing electrical field 
based on the assumption that the sensor is circular and has 
homogeneous permittivity. For an L -electrode sensor, the 
total number of EFCLs is 2/)1(  LLN , which is the 

same number as independent measurements. EFCLs were 
sorted the groups with )1( L  or L  EFCLs in the L  

direction.  

The backward-weighting matrix B
iW  and the forward- 

weighting matrix F
iW  in i -th direction relates EFCLs in i -th 

direction and all elements in the sensor. And its defined as  
 

i
B

i CWg  , gWC F
ii  ,  TB

i
F

i WW   (5) 

 

where g is the normalized permittivity vector. iC  is the 

normalized capacitance vector in the i -th direction, and T is 
transpose. 

The weighting between the j -th and )1( j -th EFCL in 

the k -th direction and the i -th element is defined as follows: 
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where M   is the number of the element in the sensor and dN   

is the number of the EFCL in a direction, assuming that the 

EFCL and the elements outside the EFCLs 1L  and 
dNL  are 

only affected by EFCLs 1L  and 
dNL  [5]. 

 
C. Modified Weighting Matrix 
 

The weighting matrix defined earlier is not directly 
applicable to the existing algorithms for ECT. To apply the 
weighting matrix to the existing algorithms, the L  
forward-weighting matrices must be augmented as follows:  
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where F
iW  is the front weighting matrix in the i -th direction. 

 
D. Linear Back-Projection 
 

The LBP is the original method used to reconstruct ECT 
images[3]. If S  is considered to be a linear mapping from the 
normalized permittivity vector to the normalized capacitance 

vector,  TS  can be considered as a related mapping from the 
normalized capacitance vector to the normalized permittivity 
vector, giving an approximated solution  

 

CSg Tˆ     (8) 

 

where ĝ  is the solution of the mathematical electrode for (4). 

Although it is not quite accurate by mathematics, the LBP 
algorithm, because of its simplicity, is widely used for on-line 
image reconstruction. However, the quality of the restored 
image by LBP is low, so it can only provide qualitative 
information.  

 
 

III. Computer Simulations 
 

In order to verify the performance of the modified weighting 
matrix, a variety of scenario simulations were carried out.  
 
 

 
 

Fig. 1 Used mesh 
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In order that the image reconstruction looks like Fig. 1, we 

uses the ECT sensor with 1039 nodes and 1948 triangular 
mesh ( 1948M  ). The diameter of ECT sensor is 8cm and 

the number of electrode is 16 ( 16L ).  
 
 

 
(a) case 1 (b) case 2 

Fig. 2 Used mesh and original images 
 
 

In order to evaluate the reconstruction performance of our 
proposal, as shown in Fig. 2, we simulate two different 
permittivity distributions. Case 1 is that a waterdrop exists at 
the middle of the domain containing air. Case 2 is that two 
waterdrops exists near the boundary of the domain. In the Fig. 
2, The low and high permittivity materials were air (1) and 
weter (80), respectively. 

 
 

 LBP_s LBP_w 

case 1 

case 2 

Fig. 3 Reconstructed images 
 
 

Figure 3 is the situation of two cases by LBP algorithm in 
sensitive matrix (LBP_s) and in weighting matrix (LBP_w). 
the target position can be found in each case, but we can see 
that for all cases, the target position using weighting matrix is 
more precise. 
 
 
 
 
 
 
 

 
IV. Conclusion 

 
In this paper, we discussed the weighting matrix as new 

system model in ECT. This weighting matrix derived for ECT 
appropriately is revised weighting matrix used for CT. The 
weighting matrix is derived by using interpolation based on the 
distance between the centre of element and adjacent EFCLs. In 
computer simulations, all the evaluations shows that the 
weighting matrix has better reconstruction performance than 
the sensitive matrix. 
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Abstract 
 

Film noir addresses topics such as violence, drugs, theft, 
kidnapping and murder to offer indirect experience to the 
audience. These characteristic elements of film noir are 
each dramatized through different directorial techniques. 
This paper systematizes the characteristics of those 
criminal elements in film noir and examines directorial 
techniques used to express them through the works of 
John Woo. 
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I. Introduction 

     
Film noir was born out of the combination of traditional 

Hollywood style direction and narrative practices. Noir 
scenario reflects the historical backgrounds of the period 
depicted with influences from German expressionism, French 
poetic realism, and American gangster culture. Film noir is 
widely perceived to be an umbrella concept over action, crime 
and thriller films; it’s a highly successful genre with public 
interest [1]. 

Film noir by virtue of its subject matter tends to emphasize 
negative elements in the individual and in the society at large 
in an indirect manner; their resolution brings vicarious 
satisfaction. For an analysis of the public reception of film noir, 
a more detailed understanding of genre characteristics is called 
for, based on which the success of the genre can then be 
examined. Such understanding of the structural characteristics 
of film is necessary for understanding the directorial intentions 
of the director;it will also facilitate an understanding of 
supplementary devices used to express the genre. 

This study begins with a literature review of researches of 
film noir in order to further categorize the genre and 
systematically review their characteristics. Based on this 
analysis, scenes from films will be examined for directorial 
techniques. For more detailed analys is of the genre of film 
noir and directorial techniques, the present study will focus on 
the works of a master of Hong Kong film noir, John Woo. The 
goal is to examine different directorial techniques for key 
elements of film noir, namely violence, drugs, theft, etc and 
systematize directorial techniques. 
 

II. Film Noir: Definition and Characteristics 

 
Film noir refers to a particular style of detective or crime 

films. Emphasising a moral outlook which blurs the distinction 
between good and evil as well as elements of self-satisfaction, 
film noir expresses images of dark world, pessimistic thinking 
and cynicism. These films show negative actions of criminals, 
social constraints, gloomy life and pessimistic sentiments to 
depict lives in negative sentiments and danger [2]. 

Film noir creates artistic elements through distinctive style 
and methods, particularly in visual effect, sound effect, scenes 
of violence, action, close-up scenes and editing, which 
characterize the unique aesthetics of film noir. 
 

III. Film Noir: Criminal Elements 
 

Film noir addresses negative subjects. Although there is no 
clear definition, it is widely understood as a concept which 
mainly covers violence, drugs, theft and thriller. Violence, 
drugs and theft are kinds of crime, while thriller uses horror as 
main subject [3]. The present study analyses films whose main 
subjects are crimes like violence, drugs and theft. 
 
A.Violence 
 

The dictionary definition of violence is “physical force 
exerted through illegal means such as attack on person.” 
However, in common parlance, violence includes physical 
harm as well as psychological damage. Violence in film 
provides indirect experience and catharsis to the audience. 
While the audience sometimes feels displeasure at violence, 
such indirect violence also brings psychological relief. 
Sometimes unrealistic violence is expressed to raise alarm 
about violence. 
 
B. Drugs 
 

Drugs in films are used as a means of emphasizing the 
negative aspects of criminal organizations. Those who use 
drugs are seen as weak, negative presence in society; 
sometimes it is portrayed as a means of escapism. However, 
more fundamentally, drugs are presented as something to be 
rejected. The idea is to make the audience more vigilant and 
alarmed about drugs. 
 
C. Theft 
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Also called caper movies or heist movies, these are films 
about stealing something. Novel ways of stealing are shown to 
create a dramatic impact on the audience. Frequent subjects 
include bank, works of art and important documents; the 
audience can indirectly experience those inaccessible worlds 
through theft in films. 

Most of crimes in films are negative elements in real life. 
However, films highlight or emphasize them to create 
cinematic situations. 

The abovementioned elements are common subjects in film 
nor. The present study seeks to examine directorial techniques 
used for each one of them so as to systemize types of direction. 
Thus the next step is to analyse John Woo’s films which depict 
violence, drugs and theft. John Woo is widely known as the 
godfather or the legend of Hong Kong film noir; he made 
Hong Kong film noir known on the global stage. Hence an 
analysis of John Woo’s works will also provide an indirect 
insight into the development of the film noir genre. 
 
IV.  Characteristics of  Directorial Techniques by Subject 
 
A. Violence (A Better Tomorrow, 1987) 
 

< A Better Tomorrow> is John Woo’s early work and one of 
his best-known works; it marks an important milestone in the 
history of Hong Kong film noir. The film follows the story of 
long despair and revenge. < A Better Tomorrow> addresses 
the anxiety of Hong Kong people after a decision was taken to 
return Hong Kong to China through the elements of violence. 
Swords in martial arts films of the past were replaced with 
guns; it is thus dubbed modern martial arts film, depicting 
gloomy images.  

As in Fig. 1, the film expresses the anxiety of the people in 

the historic period through the themes of betrayal and revenge. 
For this, slow-motion, jump cut and sentimental music are 
used in various parts of the film. The harmony of the images of 
violence and music still resonates to contemporary audience. 
The kind of slow motion scene where the hero was shot with a 
machine gun in <Bonnie And Clyde> was also used in a 
similar fashion in <A Better Tomorrow> [4]. When Mark Lee 
is hit with bullets, his body moves back and forth, blood 
spewing out of his body. Many scenes are obscure and yet 
elegant. Flashy shooting scenes, in contrast with the gloomy 
images of anxiety, betrayal and revenge, are further enhanced 
by stark contrast in lighting. Diagonal and vertical composition 
also effectively express the lethargy of the city. 
 
B. Drugs (Bullet In The Head,1997) 
 

This film expresses the meaning of imperialism in the 
history of Hong Kong, inhumanity of war, the anxious 
psychology and nostalgia of Hong Kong residents who will 
assume a new nationality in time. The weakness of humanity is 
emphasized amid war and violence. 

John Woo boldly extended the story to Vietnam and 
expanded the scope of the film. From the story of betrayal and 
revenge to brotherly love, accidentally caused schism, murder 
for profit and final revenge, the film depicts the world of men 
and social reality. As in Fig.2, the film uses drugs as an 
element which represents the anxiety of characters. While 
violence and war are main motifs of the film, drugs are also 
used as a supplementary device which expresses the anxiety 
and weakness of people trapped in the situation. Characters 
and scenes show explosive actions, and contrast is made with 
metaphors about fate. <Bullet in the Head> includes delicate 
visuals and flashbacks, at times feeling almost poetic. These 

 

 

 
 
Fig. 1 Scenes of violence in <A Better Tomorrow>. 

 

 

 
 
Fig. 2 Scenes of drug in <Bullet in the Head>. 
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soft elements form a stark contrast with the elements of chaotic 
reality such as unstable politics, war and prisoner of war camp. 
Scenes of contrast amplify confusion about drugs. Such 
changes in the film create an impression as if two films are 
merged into one, mixing dynamism with serenity. 
 
C. Theft (Once A Thief ,1991) 

Three heroes are professional thieves who steal works of art 
and antiques. While stealing an expensive work of art for 
commission, they are attacked.  One of the three thieves die as 
a result; when it is told that his master and client were behind 
the killing, a story of revenge unfolds. 

As shown in Fig. 3, theft in the film is not necessarily of 
gloomy nature. The heroes became thieves by the forces of the 
time, but negative elements are overcome with a cheerful tone. 
To this end, against dark backdrop, characters are brightly 
lighted; comic elements in the act of theft depict characters as 
such. 

Film noir uses character, background, lighting and 
composition to express violence, drugs and theft. The element 
of violence is usually expressed through action, whereas drugs 
and theft use character, makeup and lighting. All three 
elements find emotional expressions around 
characters,lighting in particular emphasizes the emotional 
state of characters [5]. 
 

V. Conclusion 
 

This study examines the characteristics and directorial 
techniques of film noir, a genre perceived as covering many 
negative elements. Of many expressions of different kinds of 
criminal elements in film noir, the present study addressed the 

cinematic characteristics of violence, drugs and theft through 
the works of John Woo. The analysis shows that each element 
is used to represent the social situation or maximize the 
depiction of emotions. To that end, changes in composition, 
camera works and lighting were used to highlight the 
director’s intentions. 

While the present study may be one of factual analysis, 
examining the works of the highly successful film noir director 
John Woo presents a way of systematizing the directorial 
characteristics of film noir. A comparison of contemporary 
film noir productions will also present an insight into the 
changes in directorial methods. 
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Fig. 3 Scenes of Theft in <once a Thief>. 

Poster Presentation (Post & Video Session 2)

- 299 -



 
A Design of Block Cipher Key using Cube 

 
Kim Min Ho*, Jung Yun Sang*, Lee  Jun*, Eun Jung Choi** 

 
* Paul Math International School, Korea **Dept. of Information Security, Seoul Women’s University, Seoul, Korea 

sansobonza@naver.com, fgf7404@naver.com, jkafa04@gmail.com, chej@swu.ac.kr 
 
 

Abstract 
 

The fiftyfour pieces of  Rubik’s Cube change to totally 
different pieces depending on the number of rotation time 
and sequence. Also, when dissolving changed cube to an 
original shape, it could be done by rotating the cube in 
inverse order. These peculiarities are the same as the 
symmetry of decryption on the block cipher. This paper 
noticed the idea that if each piece of Rubik’s Cube could 
move, various kind of combination and also various keys 
can be obtained and created. Therefore we suggests the 
block cipher key using the mechanism of Rubik’s Cube. 

 
Information Security, Block Cipher, Cryptographic, Rubik’s 

Cube 

  
I. Introduction 

     
The Rubik's Cube which was originally called magic cube 

was invented in 1974 by Hungarian sculptor and professor of 
architecture Erno Rubik [1][2]. In a classic Rubik's Cube, each 
of the six faces is covered by nine stickers, each of one of six 
solid colours: white, red, blue, orange, green, and yellow. In 
currently sold models, white is opposite yellow, blue is 
opposite green, and orange is opposite red, and the red, white 
and blue are arranged in that order in a clockwise 
arrangement[3]. This cube is the famous puzzle toy which has 
6 different colors of faces and each face has the rectangular of 
n x n pieces of the same color at its original state[4]. The 
purpose of this puzzle is to make the mixed color of face made 
by many times of rotation to the original state that each face 
has the same color. 

A block cipher by itself is only suitable for the secure 
cryptographic transformation (encryption or decryption) of 
one fixed-length group of bits called a block[5]. Examples are 
DES[6], AES[7] and SEED[8]. This paper noticed the idea that 
if each piece of Rubik’s Cube could move, various kind of 
combination and also various keys can be obtained and created.  
This property of Rubik’s Cube can be used in creating block 
cipher keys. 

II. Definition of Cube 
 
 In this paper, the Cube which will be used has the dimension 

of 3 x 3 x 3, 54 faces and each faces of the Cube don’t have 
colors. 
 
A. Definition of Piece 

The pieces of Cube are defined as following Fig. 1. Assume 
that the Cube which will be utilized has 6 surfaces of 3 x 3 
pieces , i.e. total 54 pieces, and the colors of 6 surfaces are the 
same. Each piece obtains sequence numbers as follows. The 

upper surface has the number of 1~9, and then right side 
surface has the number of 10~18, left side surface 19~27, front 
side surface 28~36, rear side surface 37~45, and the bottom 
surface 46~54. 
 

 
Fig. 1 Definition of numbers 

 
The definition of numbers according to its position and the 

rotation standard are as follows. 
 

: Piece number  of Rubik’s Cube. 
Fixation: Fixed Piece is  

 
B. Definition of Axis 
 

: Axis which sets the standard as ,  and rotates 

to left side 90°. Can be expressed as . 

: Axis which sets the standard as , and rotates to 

left side 90°. Can be expressed as  . 

: Axis which sets the standard as , and rotates to 

right side 90°. Can be expressed as . 

: Axis which sets the standard as , and rotates to 

right side 90°. Can be expressed as . 

: Axis which sets the standard as , and rotates to 

back side 90°. Can be expressed as . 

: Axis whichs sets the standard as , and rotates 

to back side 90°. Can be expressed as	 . 

: Rotate for times.  

(0 	 3, ∈ , , , , , . 
 

C. Significant peculiarity of cube 
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If the state of rubik’s cube such as in [Figure 1.] is S, the 

commutative law does not come into existence. In other words, 
different rotation sequence means different S. 

 , ∈ , , , , , , 	 ∈ 0, 1, 2, 3 ,  
 
As the following equation shows, different rotation number 

means different S. 
 ∈ , , , ∈ 1, 2 , , 																											 	 ∈ 0, 1, 2, 3 ,  
 
In other words, to recover the rotated cube to the original 

state, the process must be reverse of the rotation.  
 

III. Key Structure 
 

K can be divided into three parts. They are 128bit, 192bit, 
256bit. When K is 128bit, there are 8 Round Keys, 192bit 
would be 12 and 256bit would be 16 Round Keys. As the Fig. 2 
the number of Round Key is shown when K is . 

 

 
Fig. 2 Number of Round Key 

 
As Fig. 3 Round Key is a 16bits key which is formed with 

Rotation Key and Mix Key. Starting from the left, each 2bit 
means , , , , ,  and these 12bits form Rotation Key. 
Mix Key is used to mix the rotation sequence of axis and 
TABLE I. shows the sequence applied to Mix Key. 

 

 
Figure 3. Round Key 

 

TABLE I. Mix Key Table when encryption 

Mix Key Sequence 0000  , , , , ,  0001  , , , , ,  0010  , , , , ,  0011  , , , , ,  0100  , , , , ,  0101  , , , , ,  0110  , , , , ,  0111  , , , , ,  1000  , , , , ,  

1001  , , , , ,  1010  , , , , ,  1011  , , , , ,  1100  , , , , ,  1101  , , , , ,  1110  , , , , ,  1111  , , , , ,  

 
IV. Conclusion 

 
In this paper, we suggested a new key of block ciper which 

applied symmetry and miscarriage of commutative law for 
cube. The 54 pieces of 3X3X3 Rubik’s Cube change to totally 
different pieces depending on the number of rotation time and 
sequence. Also, when dissolving changed cube to an original 
shape, it could be done by rotating the cube in inverse order. 
These peculiarities are the same as the symmetry of decryption 
on the block cipher. In the next paper, we will implement of 
block cipher algorithm using cube and veridate safety 
probabilities and encryption speed.  
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Abstract 
 

The Korea Meteorological Administration has been 
released diverse weather information related index such as 
ultraviolet, food poisoning, sensory temperature, and 
laundry washing those are statistically analyzed and 
indexed. In above sense, the Korea Occupational Safety 
and Health Agency has developed and supplied industrial 
work weather index with practical experiences via mobile 
application. However, the industrial work weather index is 
not popular to workers because of accuracy issues. This 
research suggests datamining base industrial weather 
index with datamining weather factors data and industrial 
injury data. 

 
Keywords-Industrial Injury, Industrial Weather, Weather and 

Industrial Injury, Datamining 

  
I. Introduction 

     
An industrial injury prediction has been studied and applied 

in various industry area especially construction where high 
altitude work usually performed. Through various studies and 
application cases, industrial injury has been dramatically 
reduced since late 20century to now. However, almost all 
efforts are related to work condition such as caution mark and 
equipments for high altitude work, when external condition 
studies are not sufficient.  

Meanwhile a weather codition also has been studied for 
mankind diverse activity such as physical exercise, laundry 
washing, ultraviolet warning and others. Those weather 
condition related indexes shows many weather related indexes 
such as temperature, humidity, wind speed and others are 
highly connected and effects to human conditions which could 
lead labor conditions. Fig1 shows  

In this research, we dataminied weather four related factors 
and industrial accident injury data to find out relation and 
make warning index for industrial injury. 

 
II. Data Handling 

 
A.Weather Data Cleansing 
 

This study uses five years weather data from the 
KMA(Korea Meterological Administration) an hour diced. 

Since the weather measurement spot is not directry accurate to 
regional section of Korea, transfer measurement instrument 
spot to regional data is firstly performed. In this study we 
transfer spot number to minimum legal region size ‘Dong’ and 
mark post code for them. 

There are also multiple spots in same region because of 
height of instrument and other factors. Since purpose of this 
study is find out relation between weather  factors and 
industrial injury, we choose the closer spot to downtown or 
lower height. Final dataset consist of 197,382 records 
 
B. Industrial Injury Data Cleansing 
 

The most hard work for cleansing industrial injury data from 
KOSHA(Korea Occupational Safety and Health Agency) is 
informal address because input interface is not formal and 
there was system change of addressing in 2014.  

Fig. 1 Industrial Injury Informal Dataset 
 
Despite of keyword algorithm to match minimum regional 

name ‘Dong’ to weather data, there were 391 data could not 
work with the algorithm that lead manual work for matching. 
Postal code is also marked after formulate address. 

We have two dataset consist of serious injury such as death 
set, and general injury set those merge into one dataset 

 
C. Analysis Dataset  
 

Through merging two datacleaed dataset: weather and 
industrial injury, the dataset for analysis is set including past 
three years 518,208 injury records. Fig2 shows merged dataset 
which we utilize for this research. The dataset has type of 
accident such as fall, miss-step, cut and other injury type, 
accident time, region, and weather factors at injury time(date): 
temperature, wind speed, humidity, rain and snow quantity. 
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Fig2. Final Dataset to Analysis 

 
III. Result 

 
Table I Shows Pearson-correlation result between 

temperature and injury frequency to make construction 
weather index. Since the lack of pages, decision tree 
classification result via type of injury and seasons are skipped.  

 
TABLE I 

PEARSON-CORRELATION RESULT 

 
Temp Humid W.S Rain Snow 

Acciden
t 
Freq. 

Pearson 
Cor 

.017 -.045 .092 .005 .010

P-value .000 .000 .000 .004 .000

N 329086 329086 329086 329086 329086

 
As one can see Table I, there are reliable correlations 

between accident frequency and weather factors. For indexing 
temperature divided to five sectors. 

 

 
Fig3. Pearson Correlation between Temperature and Injury 

Frequency 
 
Fig3 shows indexing result of temperature. To indexing 

temperature factor is divided to many sectors from -25 degree 
to 38.1 degree. Each weather factors are divided and analyzed 
with type of injury. 

TABLE II shows sample final result of this research which 
indicate weather condition seven grade by injury type. A 
stucking injury is related to two weather factors: Temperature 
and windspeed. The grades standard is normal (grade4) and 
lower grade is better for work when higher is worse. 

There are other indexes via injury type and weather factors 
affecting those injuries.  

 
 

TABLE II 
STUCK INJURY INDEX 

Grade and 

InjuryType
G1 G2 G3 G4 G5 G6 G7 

S

T

U

C

K

Temp 

TEMP -24.1 ~ -2.2 -2.1 ~ 5.5 
5.6~ 

11.8 

11.9~ 

17.7 

17.8~ 

24.0 

24.1~ 

31.7 

31.8~ 

37.5 

TEMP(Freq) 5,079  13,008  12,961  11,671  17,447  17,791  1,055  

Injury Rate 2.60% 2.50% 2.73% 2.60% 2.63% 2.93% 3.05% 

Wind Speed 

WS 0-1.1 1.2 ~ 2.1 2.2 ~ 3.0 3.1 ~ 4.0 4.1 ~ 5.2 5.3 ~ 23.6 - 

WS(Freq) 15,299  20,306  16,761  13,239  8,159  5,248  - 

Injury Rate 2.16% 2.71% 3.05% 3.09% 2.93% 2.27% - 

 
 

IV. Conclusion 
 
The results of this research shows major weather indexes to 

prevent industrial injury. The index is dividedby injury type 
because injury type is different via industry type. For example, 
falling is highly related to building construction.  

Since this research has one purpose: developing indexes for 
industrial injury, there are limitations for further research. 

First, analysis for prediction is insufficient. Second, dividing 
sector for grade has some forced analysis work.  

Though analaysis in this research is basical level in spite of 
large quantity of data cleasing work, it could be fundamental 
research for further research model such as prediction model 
and sensor related business model. 
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Abstract 
 

The growth of mobile Internet for travel and tourism has 
been widely acknowledged and undeniably has created an 
opportunity for hotel marketing. Hotel bookings have 
changed immensely in the past decade, driven by the 
instant gratification of the mobile revolution. Therefore, 
this study aims the target on 20s-30s Chinese travellers 
who visiting South Korea and investigates the significant 
pain points when using hotel booking application (APP). In 
order to gain in-depth understanding of tourist’s insights 
and touch points, researcher using personas strategy and 
create customer journey map in this study. The results 
indicated that inadequate of customer information, deficits 
in navigation function and the lack of translation feature 
services in existing hotel booking APP are the crucial 
obstacle to overcome. An optimizing hotel booking APP is 
proposed to deliver a more personalized consumer 
experience and increase the value of the user experience 
that nurture brand loyalty. 

  
 

Keywords-hotel booking APP; service design; pain point; 
customer journey map 

  
I. Research Background 

     
Based on Internet technology and industrial innovation, 

China tourism market structure transforms to online tourism 
industry; more tourists complete their tourism plan and tour 
through Internet,  the penetration of Internet on tourism 
industry has already contained destination selection, travelling 
tips, traffic, hotel reservation, travel sharing and so on. The  
major power to realize the reform refers to the rapid 
development of APP, hotel reservation industry has already 
become the new investment hotspot.   

According to Quarterly Monitoring Report for Mobile 
Terminal Market of China Online Tourism 2016 Q1 issued by 
Analysys industry database, it shows that transaction size for 
the mobile terminal market of China online tourism reaches 
115.56 billion Yuan in Quarter 1 of 2016, and mobile terminal 
permeability of online tourism market reaches 74.2%, which 
shows that online tourism reservation of mobile terminal has  
completely exceeded to that of PC terminal. 1 

                                                 
1
中国在线旅游移动端市场季度监测报告 2016 年第 1 季度 

2016.06 

 Fig. 1 2013Q1-2016Q1 Transaction Size of Mobile Terminal of 
China Online Tourism Market 
 

“Report for China Online Outbound Tourism” shows that 
Korea has already become the most popular country among the 
outbound shot outings; in perspective of reservation, the 
reservation number of APP terminals increases obviously. 2 

 
 

II.  Research Objective and Research Method 
 

In the thesis, it uses service design method to make 
systematic analysis and arrangement on the reserved service 
content of overseas hotel provided by hotel reservation APP 
with basic theory of service design; through interviews, 
character setting and customer journey map etc., it finds the 
individualized requirements of customers who visit when 
reserving hotels. With center on these real requirements and 
defects of service, it improves and optimizes service.  

In the thesis, it regards service process and service content 
provided by hotel reservation APP as research subject, young 
people between 20 and 35 years old who visit Korea as research 
group; and then, it makes analysis on the user pain point that 
exists in reservation APP and submits a service design plan that 
will meet customer requirements of hotel reservation with 
center on user experience, and finally it reaches the goal of 
improving customer satisfaction.   
 

 
                                                                                     
 
2 2014 年中国在线旅行预订市场研究报告  中国互联网络信息
中心 China Internet Network Information Center（CNNIC）2015.03  
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III. Case Study 
 
3.1 Personas Design 
 

At the early stage of creating personas, it is able to increase 
understandings about users with the existing materials. It needs 
to collect massive literature to grasp background information of 
users of travel reservation products, including demographic 
characteristics, level of income and  proficiency level of using 
product etc.; meanwhile, in the thesis, it would pay attention to 
the crowd characteristics of outbound travelling especially 
travelling to Korea, which will directly influence the settings of 
character’s basic information. It will provide significant 
reference to create personas through collecting these 
information.  

Based on the result of initial user investigation, we set five 
typical characters as follows; in the thesis, it only takes the first 
persona as an example. 

 
TABLE I 

PERSONAS DESIGN 
 

Character College student 
Photo  

  
Name Han Mi 

Personal basic 
information 

Blood type: AB  
Age: 23  
Marital status: unmarried 
Salary: No   
Resident place: Beijing  
Language: Chinese, English, can 
understand a little Korean but can’t speak. 

Family 
information 

Only child of the family, her father is 
department manager of a company and he 
mother is a university professor, both of 
them are about 50-years old. 

Work 
environment 

She is a junior student majored in business 
administration in Beijing Institute of 
Technology; she usually reads and learns 
in the library , participates in campus 
activities together with classmates or 
watch  Korean TV soaps in the dormitory. 
 

Personality Conservative,  gentle, attentive and 
careful 

Hobby Fond of travelling, watching Korean TV 
soap, reading, make-up and shopping 

Goal of 
visiting Korea 

Shopping,  watch  a concert, taste 
delicious food and experience  Pusan 

culture 
Capability to 

use APP 
APP geek who usually uses learning APP, 
in her life, she also use APP for shopping 
and food reservation.  

 
 

3.2 Customer journey map 
 

  

  
Fig. 2 Customer Journey Map 
 
3.3  Pain Points and Service Improvement Schemes 

 
In this chapter, it makes statistics and analysis specification 

of the pain points showed in five customer journey maps and it 
finds four groups of pain points in the research, they are A map 
navigation, B order filling, C address cue card, D pay at the 
hotel. And then, it makes detailed specification about the 
service content of the four groups of pain points and designs 
corresponding improvement projects. 
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TABLE II 
PAIN POINTS AND SERVICD IMPROVEMENT SCHEMES 
 

A map navigation 
Pain points Improvement schemes 

  1. When checking the map of 
hotel  location, there is no 
Chinese translation. 
2.  There are only name of 
search target and distance  
away from the hotel in the 
information column, expect 
these information, there is no 
further description.  
3. There is no evaluation on the 
target. 

1. Add translation function. 
In this way, users are able 
to translate the basic 
information of map into 
Chinese. 
2. Supplement basic 
information.  When 
checking the neighbor 
information, there should 
be detailed introduction 
about the target, such as 
types of special cuisine, 
preferential treatment, 
Chinese menu and so on; 
add the picture of the store 
to enable users to know 
about the target directly. 
3. Add evaluation function. 
In this way, users are able 
to see tourists’ evaluation 
on the gourmet food store. 

B Order filling service 
Pain points Improvement schemes 

  
1. When filling in name, there 
is no remind that you should 
use your English name.  
2. Not allow to use QQ 
mailbox.   
3.When there is input error, it 
will request to fill all the 
content again.  

1. At the bottom of name 
blank, it should remind to 
fill English name.  
2. Add remarks at the 
bottom of mailbox that QQ 
mailbox can’t be used here. 
It reminds users to avoid 
writing down QQ mailbox 

routinely.   
C Service of paying at the hotel 

Pain points Improvement schemes 

  

1. There is no bank card that 
Chinese people usually use. 
2. It can only return to the 
operation before, cancel and 
pay at the hotel.  

1. Add online payment 
option. When users don’t 
have the bank card of the 
system, it’s unnecessary to 
return to the front page of 
hotel reservation, they are 
able to finish reservation 
through online payment of 
the current page. 

D Address cue card 
Pain points Improvement schemes 

  

1. There is no phone number, 
hotel picture or geographical 
location in the address cue 
card. 

1. Add hotel information. It 
should mark out the 
distance between hotel and 
airport or main station.  
2. Add picture and phone 
number of hotel to enable 
users to check and contact 
with hotel in their journey.  

 
 
IV. Verification of Service Improvement Schemes of 

Hotel Booking APP 
 
In this chapter, it verifies service improvement schemes with 

scenario verification method.  We settle the new service 
schemes in the existing APP reservation service process to 
replace the unsatisfied service content; and then, make users to 
use APP again according to the designed scenario and users 
evaluate the improved APP again after use. This part mainly 
verifies effectiveness and actual operation of improvement 
scheme.  
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 Fig. 3 Test of Improvement Schemes 
 
V. Conclusion 

 
Through service design methods such as create characters, 

make customer journey map and so on, it digs out pain points of 
20-30-years old tourists who visit Korea when they use hotel 
reservation APP in different service links. Customer journey 
map describes users’ preparation before their journey in details, 
each link of reserving hotel and a series of behavior in the 
journey and after reaching the hotel, and extract four groups of 
pain points A, B, C, D that is urgent to be improved; based on 
their characteristics and defects of service content, it submits 
concrete improvement schemes. In the improvement scheme of 
Group A, we add translation function to map information of 
APP; supplement massive basic information of the target in 
neighbor information of hotel. In the improvement scheme of 
Group B, we add reminder to avoid filling the wrong 
information. In the improvement scheme of Group C, we add 
online payment function. In this way, users are able to pay 
online directly. In the improvement scheme of Group D, we add 

picture of hotel,  the distance between hotel and airport 
and .phone number of hotel in address cue card, in this way, it is 
able to guide tourists to reach hotel smoothly.   
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Abstract 

 
This study is a study of the production plan of 

"glasses-free 3D Realistic advertising content, which is 
emerging as a new paradigm in the advertisement market. 
Autostereoscopic three-dimensional display is an IT 
technology capable of stereoscopic viewing without glasses. 
Use the Original image and Depth-map gives a 
three-dimensional in the Image. Among the Parallax 
barrier method Lenticular lens system, in this study, taking 
into account the viewing angle, visual fatigue was selected 
Lenticular lens system. Original Image has taken the 
subject using the Blue-screen and Depth-map was 
produced in each level A and level B. A level is a gray scale 
deviation in Step 3 below, level B is to prepare a Gray scale 
deviations above step 3.The level of protection for the 
demonstration, users can choose. Depth-map for the type 
of advertising is far highlighted the sense of space level A. 
Depth-map of the type suitable close range advertising was 
subject to a sense of volume in the highlighted level B.. 
keywords: three-dimensional, Autostereoscopic and 
depth-map 

 
I. Introduction 

     
Advertising has evolved into radio and TV, the Internet 

started to inform by writing a letter to the paper through the 
neon signs in accordance with the advancement of technology 
and the flow of the times [1]. In modern times, and the different 
forms of advertising that combines the visual elements and IT 
technologies emerge. interactive AD, media-facade AD, 
hologram AD, etc. This is a prime example. By break away 
from traditional advertising methods to induce consumers new 
experiences and interests, and the seller have to improve the 
effectiveness of marketing. In this study, we selected the ad 
production plan taking into account the consumption of the IT 
environment, technology and advertising effects on 
contemporary issues that reflect the immediate consumption 
patterns to take advantage of in-store technology 
Autostereoscopy research 'Autostereoscopy 3D' technology is 
viewed as a new paradigm in the advertising market in that it 
provides realistic caused to consumers and the fun and 
excitement by viewing stereoscopic images without wearing 
stereoscopic glasses [2]. Global food company 'Chiquita' the 
six months proceeding the autostereoscopic 3D display for 
utilizing advertising in 2012[3]. 

 
II. Propose approach 

 
2.1 Autostereoscopy display 
 Autostereoscopy is any method of displaying stereoscopic 
images  without the use of special headgear or glasses on the 
part of the viewer. Because headgear is not required, it is also 
called 'glasses-free 3D' or 'glassesless 3D'[4]. There are two 
broad approaches currently used to accommodate motion 
parallax and wider viewing angles: eye-tracking, and multiple 
views so that the display does not need to sense where the 
viewers' eyes are located. 
2.1.1 Parallax barrier 
 The parallax barrier divides the light so that different patterns 
reach the viewer's left and right eyes, creating the perception of 
a three-dimensional image. But It has the disadvantage that the 
narrow viewing angle, the brightness of the image decreases.  
2.1.2 Lenticular lens 

A lenticular lens is an array of magnifying lenses, designed so 
that when viewed from slightly different angles, different 
images are magnified. where the technology is used to give an 
illusion of depth, or to make images that appear to change or 
move as the image is viewed from different angles. 
The wide viewing angle compared with the Parallax barrier 

 Fig. 2 Lenticular lens. [6] 

 Fig. 1Parallax barrier. [5]. 
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brighter picture brightness. When a mismatch is the distance 
between the display and the lens brings the visual fatigue and 
Cross talk and Moire phenomenon occurs when viewing  
stereoscopic images. 
In this study, considering the convenience of the consumer and 
the viewing angle and visual fatigue for the representation of 
the content and to the stability of the Autostereoscopy, 
lenticular lens method was chosen. 
 
2-2. Shooting commercials 
 In order to have a stable three-dimensional stereoscopic spatial 
it shall be clearly identified as the main subject and 
Background. Because it 'Autostereoscopy content' content is 
also based on the stereoscopic image to separate the main 
subject and Background. In both eyes (left / right) and with 
more than eight cameras, not two cameras mimic glasses-free 
stereoscopic content is the separation of main subject and 
Background significantly affect the quality of content. 
Therefore, the main subject being the main on advertising in 
this study were taken using a Blue / Green screen. 
Background image was conducted for content creation in a 

manner that produced separately by using computer graphics 
and composit the main subjects in the Blue-screen. 
 
2-3. Depth-map 
'Autostereoscopy content 'is needed for  Original image (2D) 
and built in Grayscale depth-map. Depth-map provides depth 
information and is used to adjust the volume and depth of the 
space object and the background. The study was divided into 
"close-AD" and "far-AD" the ad, depending on the distance to 
the consumer and in-store advertising methods see your ad in 
the store. 
2.3.1 Depth-map type 

Depth-map type selected is different depending on whether 
the reproduction speed of the content, the scene change rate, 
content interaction whether or not. Produced in this study, 
autostereoscopic 3D advertising content is as follows. 

Playback speed is the same as the Web to 24f / s. However, 

conversion of the scene is relatively slow as compared with the 
film image interaction has not been applied.     

In the results obtained in previous studies, autostereoscopic 
3D Ad Types of Depth-map with the conformity to content 
creation is the color difference between the gray scale is 
configured as a 'Type B' with at least three levels of the color 
difference consists of three phases' Type C 'to be.[7] 

III. Making Depth-map 

 
The best results will be obtained if your computer 

word-processor has several font sizes. Do not use fonts smaller 
than the fonts specified in Table I. As an aid to gauging font 
size, 1 point is about 0.35 mm. Use a proportional, serif font 
such as Times or Dutch Roman. 
3.1 Process 
 For the production 'glasses-free 3D advertising content' 
Subject image that is used in the Blue screen shooting, and 
Background is made using computer graphics. so, two images 
are a composite manufactured by the Original image. 
Production process is as follows. 

 Fig. 3 Blue screen shooting. 

  
Fig. 4. Far-AD (left) / Close-AD (right). 

TABLE I 
Autostereoscopy 3D contents 

 
AD Paly  

speed 
Conversion 

rate 
interacti

on 
distance 

cosmetic 24f/s slow N Close 
Menu A 24f/s slow N Close/Far 
Menu B 24f/s slow N Close/Far 
Menu C 24f/s middle N Close/Far 
Menu D 24f/s middle N Close/Far 

TABLE II 
Depth-map Type B & Type C in previous studies 

 
Original image 

 
Type Depth map 

 
 

Type 
B 

  
 

Type 
C 
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3.2  Separate - Subject 
To produce an effective Depth-map, Separate to the Original 
Image in audiovisual production, separated by top & bottom, 
front & back, camera angle subject. 
 

3.3  Extraction : gray scale color 
The ad used in this study is the moving image and the Subject 
text. In other words, Depth-map should be changed and also the 
levels of gray sacle color depending on the movement of the 
subject and text. In the production of the Depth-map level A 
and level B, this study is the 3D program was used as a method 
for extracting a gray scale color in proportion to the subject of 
the motion (speed, direction). Color extraction using a 3D 
program is the volume can be expressed in the subject and has 
the advantage of reducing the amount of time depth-map 
creation. 

 

Fig. 6 Depth-map level A, level B (According to the frame) 
Value 'Zero Parallax' is the value you want by typing in 

Autostereoscopy display it is possible to power control of the 
extrusion. In addition, it is also easy to set up and modify the 
intensity of the color adjustment projected in the Depth-map.  

 
IV. Application and manifestation 

 
An autostereoscopic content obtained in this study, 'Korea 

VR expert forum and the conference (in R.O.K, 2016) "was 
held in a public demonstration of the target audience. 

 
After demonstrating target audiences, through a simple 

interview to give a positive response and negative response to 
the 'Autostereoscopic AD content'. 

TABLE III 
Production process 

 

   
Top/bottom Front/back Camera angle 

Fig. 5 Separate : Subject & Text. 

151 frame 

   
Original Level A Level B 

TABLE IV 
Response to Autostereoscopic 3D contents 

 
Positive Negative 

Subject of the 
 volume improved 

three-dimensional particle 
effect is not sufficient. 

(smoke, fireworks ) Subject and background are 
separated improved Fill-space 
three-dimensional protruding 

area setting and modifying 
convenient. 

Generated according to the 
difference between the 

readability text. 
Visual stability of the consumer 

400 frame 

   
Original Level A Level B 

600 frame 

   Original Level A Level B 

 
Fig.7 korea VR Experts forum & conference(2016). 

ICCT 2017  International Conference on Cultural Technology

- 310 -



V. Conclusion 
 

This study is a proposal for a 'Autostereoscopy realize ad 
content' production plans. Among autostereoscopic 3D Display, 
in consideration of the viewing angle it was selected visual 
fatigue Lenticular lens system. also,  Considering the 
accessibility and convenience for the creation of a beginner, 
Autostereoscopy proposed a production method that uses 
Depth-map that provides the Original image and depth 
information. 

 In-store advertising based on the distance between the 
advertising and the consumer, were divided into two kinds of 
close-AD and Far-AD. Depth-map was created with level A 
and level B according to the two types of ads. Subject volume 
level B of the emphasis on realism is suitable because of the 
suitability of the consumer experience in public demonstrations 
to the case of Close-AD, the distance between the consumer 
and the proximity advertising. 

In the case of Far-AD, apart from the distance between the 
consumer and the advertising was difficult to experience the 
Subject Volume by consumers to focused to the realism of the 
space, emphasizing the level A sense of space is suitable. 

 Production costs and economics of production time is more 
efficient than the level A level B. but  The Depth-map creation 
of the conditions needed for the stereoscopic effect vary with 
distance according to the consumer experience.  

 after, The study of ways to increase the particles (smoke, 
flame, etc.) to the effect that use visual effects, it is necessary in 
the 'autostereoscopy content production, with Depth-map.In 
addition, it will proceed with the study on the readability 
occurring in Text Animation. 
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Abstract 
 

As our society has been developed into an information 
oriented society, diverse education contents have been 
developed and smartphone users’ demands for mobile 
learning have been increasing. To increase interactions 
between mobile contents and users, the effects of utilization 
of characters in education contents will be studied with a 
view to proposing methods of utilization of character 
animations in mobile learning contents. 

Keywords-component; Mobile Learning, Character Animation 
  

I. Introduction 
     

The rapid development of our society into an information 
oriented society greatly affects education methods so that many 
mobile education contents are utilized in learning. Whereas 
learning has been implemented in limited spaces termed 
classrooms or through desktop computers thus far, learning can 
now be implemented during moving.[1] The characteristic 
termed ‘mobility’ has become an element that enhances users’ 
accessibility to learning and enables learning anytime 
anywhere. Along with mobility, learners’ demands for effective 
learning methods have been continuously increasing.[2] 

However, mobile learning is sometimes criticized as 
lowering the qualitative level of learning because immersion in 
learning is still difficult in the case of mobile learning. The 
largest reason is that mobile learning is implemented in 
environments where interactions with teachers and colleague 
learners do not physically exist. That is, since learning is 
individually implemented under learners’ self-direction, there 
is a problem that learners cannot feel the presence that they 
actually exist in learning situations.[3] 

To enhance users’ sense of immersion even under the 
limitation of learning environments for mobile learning as such, 
based on the importance of utilization of conceptual beings that 
exchange feedback with users, that is, characters for learning 
and character animations, the effects and method of character 
animations for mobile learning will be studied. [4] 

 
II. Contents of Research 

 
1. Effects of character animations 
 The effects of characters used in education contents can be 

divided into psychological effects and educational effects. 
Highly preferred character designs that can be felt friendly by 
users and effects that may appear when the characters are 
utilized will be studied based on literature. 
 
1) Psychological effects of character utilization 

Characters that appear in animations are expressed as 
individual figures and show more emotional effects to enhance 
users’ visual attention, understanding of information, and 
memory when their recognition and preference are higher 
among users.[5] Vitality is given to characters so that the 
characters can be utilized as beings that can be felt friendly by 
users and can easily form sympathy. 
 
 2) Educational effects of character utilization 
  When utilized in education contents, character animations 
induce interest in learning to help learners pay more attention to 
learning.[6] In addition, unlike existing teaching by rote, 
important characteristics of mobile learning environments are 
that self-directed learning is possible and that conceptual 
beings termed characters are accompanied in the process of 
learning. That is, characters that are beings that do not exist but 
can induce learning processes to be interesting and can interact 
with learners have effects to enhance the level of concentration 
on education. 
 
2. Character utilization in education contents 
 When utilized in education contents, characters are utilized as 
educators or users’ avatars. Through investigations of cases of 
education contents where characters are utilized, methods of 
interactions with learners using character animations are 
studied. 
 
1) Characters as educators  
Characters utilized as lecturers explain important contents or 
concepts that cannot be easily understood by learners by 
themselves in behalf of lecturers.[4] For instance, in the case of 
an online content named ‘Baeumnara’[7], characters that play 
the role of lecturers appear and play the role of transmitters that 
transmit learning contents to user. In addition, ‘Safety 
Education Center’ [8] shows situations where accidents may 
occur in a laboratory through character animations to transmit 
education contents. Therefore, rather than having users see and 
understand information by themselves, transmitting learning 
information through transmitters termed characters can induce 
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learners’ interest and give the sense of presence that learners 
learn together with the  character.  

  Fig.1 Estudy main screen 
 

Fig.2 Estudy character 
utilization screen  

 

  
Fig.3 Center for Safety 
Education main screen 

Fig.4 Center for Safety Education 
character utilization screen 

 
2) Characters as user avatars  

When characters are utilized as avatars, characters are used in 
forms that enable users to decorate or grow avatars through 
learning. As a representative example of forms that enable 
users to decorate avatars, the education site named 
‘Edumore’[9] gives cyber money to learners as learners study 
so that the learners can decorate avatars with the cyber money 
given to them. In addition, the content named ‘Food Avatar’ 
produced by the Rural Development Administration (RDA)[8] 
is a mobile education content that enables users to grow avatars 
by providing foods while adjusting the nutrition and quantities 
to learn about the nutritive components and calories of foods. 
When characters are utilized in education contents in the form 
of growing or decorating avatars as such, learning performance 
appear as the growth of characters to motivate learning and 
enhance immersion. 
 

  Fig.5 Edumoa main screen Fig.6 Edumoa character 
utilization screen 

 

   
Fig.7 Food Avatar 
screen 1 

Fig.8 Food Avatar 
screen 2 Fig.9 Food Avatar 

screen 3 
III. Conclusion  

 
Utilizing character animations in mobile education 

environments can enhance educational effects through the 
following method.    First, humane characters in friendly forms 
equipped with human personalities should be fabricated. Using 
humane and friendly characters can enhance preference for the 
characters to enhance immersion in learning. 
Second, the sense of presence that learners learn together with 
characters should be given. Characters in mobile education 
environments and those that represent the emotions felt by 
users and users’ behaviors should be produced as character 
animations. For instance, if contents learned by users are 
firsthand entered on mobile devices by users and the contents 
are output as animations, learning performance can be 
enhanced because the contents learned by users are responded 
in mobile environments. 
Hereafter, to produce efficient mobile education contents 
utilizing character animations, studies on mobile contents 
focusing on friendly characters and interactions that respond to 
users’ demands should be necessary. 
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Abstract—The advancement in cloud computing technology 

over the past few years is potentially one of the most significant 

advances in the history of computing. To avail benefits of cloud 

computing, a clear understanding of critical factors that impact 

on adoption of cloud technology. While a lot of research is 

currently taking place in the cloud technology itself, there is an 

equally urgent need for understanding local/global trends and 

challenges in cloud computing. This paper presents a literature 

survey highlighting the factors influencing enterprises for moving 

towards cloud. The aim of this article is to identify the critical 

factors, which act as key drivers for adoption of cloud technology 

for local enterprises and investigate the current cloud computing 

challenges in novel way. The results show that most of the 

enterprises move towards cloud technology considering, cost 

reduction, ubiquitous access, scalability and flexibility.   Due to 

lack of cloud knowledge, limited resources, lack of management 

support and data security issue over cloud most of the 

organizations are unable to avail the benefits of cloud computing.  

Keywords—Cloud adoption challenges, Cloud Computing 

technology, Trends in cloud computing. 

I. INTRODUCTION  

Continued innovation is the major driving force for the 
creation of new products & services, developing new industries 
and supporting organizations competitiveness. Cloud 
computing is also one of the most innovative creativity in the 
history of information technology and computation [1] .   
Research in cloud computing has become an exciting area due 
to its novelty and growth. “Cloud computing” offers on-
demand computing services with smaller number of IT staff, 
less maintenance, and quick implementation [2]. Rapid 
progress in storage and processing technology has been the 

major reason success of cloud computing. Cloud allows easy 
cheap, powerful and ubiquitous availability of remote 
resources. Cloud data centers deploy thousands of computers 
and can scale up quickly with increase in to demand of the 
service. Scalability requires appropriate processing time within 
limited cost in terms of hardware and energy. [3]. Cloud 
computing is the advance form of gird, utility and distributed 
computing. cloud services are embedded in our daily usage 
procucts such as: Facebook, YouTube, Twitter, Google Apps 
and Gmail [4]. Proliferating use of cloud services becoming a 
global trend in technology. Cloud computing allows sharing of 
virtual resources based on PAYG (Pay-as-you-go) method. 
Generally, cloud services are referred as SaaS (Software as a 
service), PaaS (Platform as a service) and IaaS (Infrastructure 
as a service) [5]. Based on the business needs, customer can 
select the service model. SaaS platform provides flexibility, 
scalability and cost effectiveness. PaaS offers a place where a 
consumer can develop applications on a service provider’s 
computing platform, hence removing the requirement to find 
its own infrastructure for the development. In this way PaaS 
makes the deployment, development and testing of applications 
in cost effective, simple and quick.  IaaS permits enterprises to 
rent a data center, without worrying about the need to maintain 
and create the same data center footprint in their own 
enterprise. Advantages of implementing IaaS include: 
scalability, optimal utility, improved throughput, reduced 
latency, cost effectiveness, simplified interface and much more 
[6].The development in cloud computing over the last five 
years has made a remarkable impact on the Information 
Technology (IT) industry. Now companies need to reshape 
their business paradigm so that they can achieve maximum 
advantage from latest technologies. Many companies like 
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Amazon, IBM, Microsoft and Google are striving to deliver 
cost effect cloud solutions.  [3].  

This study investigates the current trends and challenges in 
cloud computing and discusses various directions for future 
research. This study also investigates the reasons for cloud 
adoption in local IT companies and consolidate the existing 
research to present a brief review on adoption of cloud 
computing in multiple regions.  

Section I describes the overview of cloud computing. In 
Section II literature review and state of the art of cloud 
computing is presented. Section III explain the factors      
affecting adoption of cloud computing in local industry. 
Section IV gives conclusion and limitation of this study.  

II. RELATED WORK 

The advances in cloud computing are revolutionary the 
world in general, but there are many challenges that need to be 
addressed including security, resource management by the 
research community. Brüggemann, T. present state of the art of 
cloud computing including its core concepts, design, cloud 
characteristics, technologies and gives future directions. Many 
challenges related to cloud adoption in business and proper 
utilization of cloud services needed to be address.  Puthal, 
Deepak, et al [7] conduct a survey to investigate current and 
future research challenges in cloud computing and classify the 
issues gathered from industry and academia. There are many 
critical factors that influence IT companies for the adoption of 
cloud technology [8].  

To determine trends in cloud computing many studies 
perform SWOT (strength, weakness, opportunities and threat) 
analysis on cloud computing. The major factors that inhibit the 
adoption of the cloud computing paradigm regulation at the 
local, national and international level are organizational, 
environmental, management and technical factors. 
Additionally, Cloud computing also demands synchronized 
response from governmental organizations for implementation. 
Without proper infrastructure and basic resources for new 
technology an industry will never establish [9] .Priyadarshinee, 
Pragati, et al. conducted a SLR (systematic literature review)  
to investigate the critical of SMEs for the after adoption of 
cloud computing technology. Result show the major issue was 
IT risk management in cloud computing is critical. Study 
indicate also the need of empirical and theoretical research 
contributions for resolving the issues of SMEs for the adoption 
of cloud [10]. Assuncao, Marcos D., et al. [11] Present state of 
the art in the context of cloud-supported analytics. An analysis 
of business models for Cloud-assisted data analytics and other 
non-technical challenges were explored. The basic research 
directions of cloud computing are divided into two aspects i.e. 
business and technical aspects. Cloud computing is supposed to 
be a business model and developing countries face many 
business-related issues that need to be resolved. [12]. 

III. CRITICAL FACTORS IN CLOUD COMPUTING  

Many applications move data over cloud platforms to 

leverage the benefits of cloud services. This study focuses on 

understanding the critical factors affecting adoption in 

different regions. Following Table shows the results from 

published empirical studies to determine the CSFs (Critical 

Success Factors) and CBs (Critical Barriers) for the adoption 

of cloud computing per business and technical aspects. 

Developed economies have strongly embedded cloud 

technology into their businesses. Despite the benefits of cloud 

computing, developing countries are still struggling to benefit 

from cloud computing technology. Nowadays not only giant 

corporations but also SMEs (Small and medium-sized 

enterprises) including American and European are embracing 

new technologies like cloud computing and its integration with 

latest technologies.  

Table 1 identifies the key factors act as a barrier for the 

adoption of cloud technology. The major challenges for 

developing countries include: lack of research and 

development, lack of technical knowledge, poor infrastructure, 

lack of awareness, financial issue and data security issues etc. 

Second, we identify, the reason why companies need to adopt 

cloud services. These are business cost reduction, scalability, 

remote access etc. As discussed above there are two main 

aspects to research trends in cloud computing, namely 

technical and business aspects. In Table 1, shows the critical 

factors affecting cloud adoption for local companies.  

For the instance, B refers to the Business factor and T refers 

to the technical factor. It is also mentioned that either, Business 

factor → B or Technical factor → T act as a challenge or key 

driver for moving towards cloud technology. After compiling 

the local factors affecting cloud adoption, results indicate that a 

lot of business factors act as a barrier to the adoption of cloud 

technology. Unfortunately, there is lack of literature available 

for resolving business related issues faced by SMEs and local 

industry the adoption   of new technology. There is open 

research challenge to explore the challenges and solution for 

resolving the business aspects of cloud computing. The 

environmental and organizational conditions vary from region 

to region therefore to avail the significant benefit of cloud 

technology it is better to determine the local drivers. There are 

tremendous opportunities available to make groundbreakings 

research contributions in cloud computing and bring its 

significant impact on their own local industry.   
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TABLE 1 TRENDS IN CLOUD COMPUTING 

Ref Year Region Critical Success Factors (CSFs) Critical Barriers (CBs) 

[13] 2013 Cantabria, North of Spain - SME Lack of research (B) 
Lack of knowledge (B) 

Security (T) 

Trust (B) 
Proper cost benefit analysis (B) 

changing suppliers (B) 

Legal data protection requirements (B) 

Cost reduction (B) 
Access to better IT resources (B) 

Scalability (T) 

Accessibility (T) 
Flexibility (T) 

[14] 2013 Kenya Trading partner (B) 

Top management support(B) 

Investment (B) 
Technology adoption (B) 

Lack of knowledge (B) 

System modification (compatibility issues 
and complexity) (T) 

Cost Reduction (B) 

 

[15] 2013 Namibia- SMEs Lack of Cloud Knowledge (B) 

Risk of Exposing Corporate Data (B) 

Privacy Concerns (T) 
High Latency Networks (T) 

Flexibility (T) 

scalability (T) 

 

[16] 2013 Korea Lack of Experience (B) 

Lack of Guarantees (B) 

Lack of ability to serve Individually (B) 
Unfamiliar Brands (B) 

Distrust in Security (B) 

Lack of Understanding (B) 
Internal resistance Conservative 

Data locality Problems (T) 

Data security (T) 
Technological issues (B) 

Virtualization vulnerability (T) 

Integration (T) 
Lack of appropriate SLA standards (B) 

Lack of experts (B) 

Legal issues in Korea (B) 
Lack of technical standards (B) 

Scalability (T) 

Reduced costs (B) 

Easy maintenance (T) 
Virtualization (T) 

Multi-tenancy (T) 

Open APIs (T) 
 

[17] 2014 Saharan Africa. Inadequate bandwidth speed (T) 

Cost issues (B) 
Security issues (T) 

Concerns about privacy and trust (T) 

Data loss concerns (T) 
Management support issues (B) 

Startup new SME within low cost 

(B) 
 

[18] 2014  

Irish SMEs 

Lack of time (B) 

Security concern (T) 

Data Ownership (T) 
Data Protection Concerns (T) 

Lack of awareness (B) 

Lack of IT skills (B) 
Lack of Resources (B) 

Inadequate Bandwidth Speed (T) 

 

Cost Reduction (B) 

Improved Scalability (T) 
Improved Resource Utilization 

(T) 

Worker Mobility (T) 
Collaboration (T) 

Business Continuity (B) 

[19] 2014 Czech Republic Data security (T) 
Internet cost (T) 

Lack of knowledge (B) 

Unclear return (B) 
Financial issues (B) 

Lack of qualified staff (B) 

Technical infrastructure (T) 

Cost reduction (B) 
Scalability (T) 

Flexibility (T) 

Automatic updates (T) 
Ubiquitous Access (T) 

Online support (T) 

 

[20] 2014 South Africa – SME Lack of Cloud Awareness (B) 
Lack of Suppliers (B) 

Bandwidth Cost (B) 

Quality and Data Security (T) 
Marketing Factors (B) 

Financial Issues (B) 
Management skills (B) 

Lack of Investment in ICT (B) 

Cost Saving (B) 
Help SMEs to compete (B) 

Ubiquitous Access (T) 

Quick and Easy implementation 
(T) 
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[21] 2014 Latvian SMEs Data security (T) 

Lack of awareness (B) 
Low knowledge (B) 

Ubiquitous access (T) 

Reducing expenses on it solutions 
(B) 

[12] 2015 India Security (T) 

Privacy (T) 

Compatibility (T) 
Interoperability (T) 

 

Cost effectiveness (B) 

Time and Effort Reduction (B) 

Government Support (B) 
Huge software and hardware 

firms (B) 

Research (T & B) 

[22] 2015 Pakistan Electricity short fall (B) 

Customers behavior (B) 

IS infrastructure (T) 
Government influence (B) 

Lack of Government support (B) 

Environmental Issues (B) 
Top management Support (B) 

Data recovery (T) 

Mobile computing (T) 

Intelligent storage (T) 
Reduce energy consumptions (B) 

[23] 2015 Palestinian Lack of awareness (B) 

Insufficient financial resources (B) 

Shortage of cloud computing experts (B) 
Inadequate network bandwidth (T) 

Sensitivity of Data (T) 

Legal and Regulatory Issues (B) 
Compatibility with the existing it systems (T) 

Sustainable Developmental (T) 

Eliminate The Problems of 

Licensing (B) 
Cost Reduction (B) 

[8] 2016 Nigeria Poor Internet Service (T) 

Fear of Hackers (T) 
Investment (B) 

Computing (T) 

New Jobs (B) 

Cost reduction (B) 
Reduce capital expenditure (B) 

Creation of new services (T) 

Simple fast implementation (T) 

[24] 2016 Oman Service Providers’ Support (B) 

Top Management Support (B) 

Investment (B) 

Cost Benefits (B) 

 

[25] 2016 Australia- SME Less Innovative (B) 
Limited knowledge (B) 

IT Technical Agility (T) 
Scalability (T) 

Enhancing Businesses Processes 

(B) 
Increasing Enterprises 

Competitiveness (B) 

[26] 2016 England Compatibility (T) 
Trialability (T) 

Top Management Support (B) 

Experience (B) 
Industrial Conditions (B) 

Market Scope (B) 

Supplier Efforts (B) 
External Computing Support (T) 

Scalability (T) 
 

[27] 2016 Bangladesh Lack of knowledge (B) 

Cost (B) 

Data security (T) 

Powerful software access (T) 

Ubiquitous data access (T) 

 

As shown in the above table there are multiple factors act as 

an obstacle to the adoption of cloud in local industry. As per 

environmental condition and business need there are many 

reasons for moving towards cloud technology. Graphical 

representation of key reasons for adoption of cloud computing 

in different enterprise setting is shown in Fig. 2 and general 

challenges faced by local enterprises is shown in Fig. 3.   

The results show that due to inadequate business practices 

local companies are unable to achieve the cloud computing 

technology. SMEs tries a variety of schemes for cost reduction 

in business [28], and hire extra human resources for this 

purpose [29]. Results of this study show that the maximum 

benefit an organization can achieve after applying cloud is 

cost reduction. Local industry can reduce the business setup 

cost, software licensing cost, software updating cost, 

infrastructure cost etc. by improving business practices. The 

best practices for improving the business processes are top 

management support, stakeholders have knowledge about 

latest technology (cloud computing), to investigate the 

benefits of emerging technologies. Common challenges for 

adoption of cloud computing include: lack of cloud computing 

knowledge/ awareness, limited resources, unstable local 

environmental conditions, poor management and security 

issues. 

This section present the general cloud computing adoption 
factors. This section is based on empirical findings from 
research in recent years. Cloud computing provides different 
challenges. Classifications of these challenges are done based 
on cloud services and deployment models. Stakeholders from 
academia and business are progressively investigating the 
critical challenges associated with cloud service and 
deployment model for their applications. Using this 
information user can plan keeping in view potential risk may 
include in cloud computing service provisioning and so, they 
design best practices to overcome these challenges.  
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Fig. 2. General reasons for the adoption of cloud computing 

 

 
Fig.3. General challenges for the adoption of cloud computing

IV. CONCLUSION 

In this article, we have presented the state of the art of 
trends in cloud adoption of in different geographical locations 
is presented. Cost reduction and ubiquitous access are the 
major factors for the adoption of cloud technology. Developing 
countries and SMEs have limited knowledge of benefits of 
cloud. Investment and environmental conditions act as a barrier 
for taking advantages from cloud service. This study foresees 
the adoption of cloud computing to grow exponentially and 
deliver huge benefits to small enterprises in the days to come. 
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Abstract 
 

With the hosting of the Pyeongchang Winter 
Olympics ahead, tourism industry activation and 
economic growth through sport tourism marketing are 
expected. Accordingly, the present study is intended to 
propose a mobile app using map based services for 
marketing to sport tourists with the expansion of access 
to information and experience on winter sport facilities 
and regions. 

Keywords-component; Pyeongchang Winter Olympics, Sport 
tourists, Sport tourism marketing,Map based services. 

  
I. Introduction 

     
With the hosting of the 2018 Pyeongchang Winter 

Olympics ahead, the tourism industry is expected to be 
activated because the 2018 Pyeongchang Winter Olympics 
is a global scale event with amusement. As can be seen from 
the case where the gross domestic product (hereinafter 
GDP) doubled between 1984 and 1988 when the Olympics 
were held, the positive effects of global sport events such as 
Olympics and the World Cup on tourism activation and 
economic growth are very large.[2] In particular, winter 
Olympics are quite meaningful for winter sport activation in 
Asia. In addition, the expansion of access to information 
and experience on winter sport facilities and regions based 
on winter Olympics will have large positive effects on the 
activation of winter sport tourism business.[3]  

Therefore, strategic tourism marketing and services that 
can contribute to tourism and economic growth through the 
opportunity; the upcoming Pyeongchang Winter Olympics 
are necessary. In particular, the development of wireless 
Internet technology and the generalization of smart devices 
brought about many changes to tourism marketing and 
services too. 

 
 

Fig. 1. Number of cases of use of public Wi-Fi in 2016[4] 
 

    
Following the development of information 

communication technologies and information technology 
(IT), electronic maps were developed into the form of the 
web geographic information system (hereinafter, GIS) and 
with the spreading of smart device supply, the area of map 
services using location based services (hereinafter, LBSs) 
has been spreading.[1] 

LBSs are particularly frequently utilized in the field of 
tourism and are recognized to be important tourism services by 
tourists.  

Geographic mobile application services using Web GIS and 
LBSs provide information on the geography of tourism 
destinations and experience activities in tourism destinations 
through concrete databases. This affects users’ decision 
making and may positively affect the formation of images of 
tourism destinations and cultural and economic effects of 
tourism destinations.[5,6,7]  

Therefore, with the hosting of the Pyeongchang Winter 
Olympics ahead, the present study is intended to plan and 
propose a sport tourism mobile app utilizing map based 
services that can effectively achieve tourism marketing 
changing according to the development of information 
communication technologies. The characteristics of tourism 
regions that can be linked with the Pyeongchang Winter 
Olympics will be analyzed to determine the range of the study 
and winter sport tourists will be selected by type to set targets 
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in two forms, main targets and sub targets and major functions 
will be defined through analyses of the characteristics of map 
API suitable for the targets thereby finally proposing the 
application. 

 
Ⅱ. Contentst of research 

 
1. Scope of the study and service target setting 

     
The present study is regarding electronic maps for sport 

marketing intended to induce sport tourists’ interest and 
visits to the regions and the range is limited to electronic 
maps for sport marketing aimed to induce winter Olympics 
related tourists with four selected themes (food, rest, 
entertainment, and VR map experience).  

Foreigners that visit winter sport regions for the first time 
are highly interested in the collection of regional information 
and have positive images about sport tourism. [5,6,8] In 
addition, they have the largest effect on economic growth 
based on GDP. Therefore, foreigners that visit South Korea to 
watch Pyeongchang Winter Olympics were set as primary 
targets and Pyeongchang Winter Olympics related 
organizations and neighboring merchants were set as 
secondary targets. 
 

2. Major functions 
 
1) Presentation of customized theme tourism maps using 

GPS technology 
 Based on the signals transmitted by the GPS satellite, 
this app can calculate 15m-30m locations to show 
location accuracy and to show the coordinates (latitude 
and longitude) of the object being tracked, this app may 
show theme tourism with map software such as Google 
Map and GPS  Navigator.  

 
2) Acquisition of revenues and public relations of  

infrastructures around the stadium through Beacon 
installation 

Beacon can introduce information on user places and 
provide discount coupons through wireless 
communication devices that provide information and 
services for smart devices recognized in short distances 
based on Bluetooth thereby having the effect of 
marketing of the tourism of the surroundings of the 
stadium. 
 

Fig. 2 Another service of location based technology[9] 
 

 
 
 
 

3. Structure map and theme contents 
 
-Structure map proposal 
 

 
 

TABLE I 
Theme Contents 

Theme Contents 

Famous 
restaurant 

theme 

Famous restaurants recommended by 
Korea Tourism Organization and 
Pyeongchang-gun office and those 
recommended by portal sites 

Drive/rest 
theme 

Courses to enjoy walks, nature, and drive 
together 

Entertainment 
theme 

Recommend attractions, entertainments, 
and accommodations and provide links 
to enable immediate connection for 
reservation 

VR map 
experience 

VR(in cases where there is no device, 
actual photos are experienced through 
panorama photos) 

 
 

III. Conclusion 
 

In the present study, a mobile application using map 
based services for sport tourism marketing that can enhance 
the positive effects of the Pyeongchang Winter Olympics 
on tourism activation and economic growth was proposed. 
The application is intended to provide services that improve 
convenience and satisfaction in terms of user experience by 
providing those pieces of information that are required by 
primary targets and secondary targets for each of four 
themes(famous restaurants, rest, entertainment, VR map 
experience). In addition, the provision of introduction of 
region information for major places and coupons to sport 
tourists when they utilize this application will lead to sales 
of regional merchants and will become a service that can 
contribute to the enhancement of economic effects through 
sport tourism marketing. 
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Abstract 
 

In this paper, we propose a fire detection method using 
irregular shapes and colors of flames in the camera image 
or video image for the early detection of fire. The flame is 
changed continuously in the form of irregular and had a 
particular color. In order to separate the hue components 
from the saturation and luminance, it uses HSV color 
space. In the proposed method, generate candidate flame 
regions by using the color of flames. It compares the new 
flame region and the candidate region to determine the 
real fire. 

 
Keywords- Fire Detectin, Flame Color, HSV, Vision Algorithm 

  
I. Introduction 

     
When a fire occurs, it is accompanied with unpredictable 

damages of human life and property. In particular, the later 
we are unaware of the fire, the more damage we are 
experienced dramatically. Thus, the system for detecting a 
fire is needed to minimize damage in early. However, the 
conventional electrical detectors based on smoke, gas and 
temperature are suffered from malfunction and miscalculation 
due to environmental limitation (e.g. dust, condensation). One 
of most representative solutions for this problem is a video-
based fire detection technique. 

In this paper, we propose an image processing technique 
for detecting the flame. It uses the HSV (Hue-Saturation-
Value) color space and the RGB (Red-Green-Blue) color 
space to extract the color of the flame, and determines the 
occurrence of fire by comparing and recognizing the flame 
zone in every frame. 

 
II. Fire Detection 

 
In general, although the flame shape tends to be changed 

irregularly, it has the color value in the specific range. In 
order to distinguish the color of the flame in the range, we 
generate the digital image which is converted into HSV color 
space by using the hue values except for the brightness and 
saturation. Then, the scheme extracts the RGB (Red, Green, 
Blue), H, V values of the pixels in order to configure the 
candidate region which is considered as real flame. For this 
calculation, we define expression (1) as follows. 

 
 
 

(x, y) =1,					 	RGB(x, y) > 	( , ) > , ( , ) < 	( , ) > 	 		0,			otherwise ······· (1) 

 
By adopting above conditional expression (1) into digital 

pixel, the proposed scheme generates a flame candidate 
binary image, called F1.  

For noise reduction, firstly the scheme makes a 3x3 pixel 

matrix for 9 pixels. Secondly, the scheme identify whether at 
least 5 pixels of the matrix satisfy the expression (1) or not. If 
it is satisfied, it marks all the nine pixels of matrix in the 
binary image F1. After finishing the scan procedures of all 
pixels, the algorithm makes labeling for the image F1, and 
then it stores the coordinates of each labeled candidate block 
as fire area. 

It repeats to update the flame candidate binary image F1 for 
every flame by adopting the expression (1). The candidate 
shape is shown in figure 1. Due to changes in the irregular 
shape of the flame in a similar position and the candidate area 
as shown in figure 1, the labeling may be changed a little in 
the size and position of the pixel. Then, the scheme 
investigates the overlapping image blocks by comparing the 
saved candidate regions and a new fire image block of labeled 

 

 
 

Fig. 1 Randomly changing shape. 
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binary image F1 of the next frame. 
Whenever there is overlapping blocks between compared 

images, the scheme increases the count variable in the 
candidate region. And if there is none of overlapping blocks, 
it decreases the count variable. Finally, when the count 
variable meets a value of 0, the candidate image is removed 
from candidate region. 

After continuously checking the fire area candidate, if the 
count variable is more than the threshold candidate regions (it 
is set to 100) and the variable is concentrated more than 3 

areas, the candidate region is judged to be a real fire zone. 
In figure 2, the left figure describes an image which is 

showing the recognition process. The blue block of the image 
indicates the pixel matrix satisfying the condition (1) to a 3x3 
pixel matrix. The block with light blue color is labeled of blue 
block. The yellow block indicates fire candidate regions, and 
the red block denotes fire candidate region that count variable 
is more than predetermined value, which means a final judged 
area of fire. In the right image of figure 2, the scheme 
confirms a fire occurrence if the blocks overlaps at least 3 
times, and represents the fire zone in the red block on the 
original image. The detailed operations and recognition 
algorithm of proposed scheme are summarized in figure 3. 

 
 

IV. Performance Evaluation 

 
In order to verify the performance of proposed algorithm, 

we use two kinds of vehicle driving images in tunnel spaces. 
The first image is for non-fire situation and the other one is 
fire occurrence situation to assess the accuracy of the 
proposed algorithm. For this, we calculate the time of fire and 
non-fire video. Then, we measured and compared the fire 
recognition rate and misrecognition rate for the fire and 
tunnel video. The video used for the performance evaluation 
is shown in figure 4. The expressions how to calculate 
recognition rate, misrecognition rate, recognition time ratio, 
misrecognition time ratio are shown below. 

 Recognition	rate	= The	number	of	videos	recognized	 ire	The	total	number	of	videos 	 		100	(%) 
 Misrecognition	rate	= The	number	of	videos	misrecognized	 ireThe	total	number	of	videos 		 		100	(%) 
 Recognition	time	percentage	= Time	to	recognize	the	 ireThe	total	video	length 		X		100	(%) 
 Misrecognition	time	percentage		= Time	to	misrecognizeThe	total	video	length 		X		100	(%) 
 

 

 
 

Fig. 2 Fire detection process and results. 

 
 

Fig. 3 Algorithm of the fire detection 

 

 
 

Fig. 4 Test videos for experiments 
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All performance measurements were performed via eight 

fire videos and nine non-fire videos as shown in figure 4. The 
tunnel videos are used for non-fire scenarios and their 
resolution are set to 640x480 (VGA) size. The total length of 
the fire video and non-video are 1,533 seconds and 21,751 
seconds, respectively. It is important to note that most 
elements that may be misrecognized in the tunnel image are 
vehicle taillights, emergency blinking, and the surrounding 
light of vehicles while traffic congestion time. 

Figure 5 show the results of the measurement of the 
recognition accuracy of the proposed algorithm based on 
images of figure 4. All experiments are measured while 
changing the number of overlapping fire candidate regions, 
which is the most important basis for the judgment of fire 
occurrence. According to the results of figure 5, it can be 
concluded that the most effective scenario is when the fire 
candidate region is overlapped at least 3 times or more. 

 
V. Conclusion 

 
It is very crucial to detect and make a right judgment about 

fire occurrence in a timely and appropriate way because the 
right detection provides right response to fires and other 
disasters before they increase the damages. In this study, we 
propose a noble vision algorithm which can detect the 
occurrence of fire by identifying the flame features in a short 
time. The performance of the proposed algorithm is verified 
according to real fire video images. It is expected to be a great 
help to the real-time analysis of the emergent situations. For 
future works, we plan to develop an extended streaming 
algorithm for transmitting the detected information to the 
remotely located areas. 
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Fig. 5 Performance results of the number of overlapping fire 
candidate region 
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Abstract 
 
With its wide public appeal, the animation industry has 
presented itself to a rich tradition of semiotic research for its 
mythological imagination and symbolic system in storytelling. 
Of many cinematic genres, animation is particularly noted for 
richness in signs, symbols and metaphors which help to deliver 
convincing story system and structure. Most animation stories 
follow mythological heroic narrative, from fairy tales to heroic 
growth narrative, good and evil, reward and punishment; 
throughout the ages and all over the world, universal emotions 
have conveyed life values which effect empathy in truly human 
values accompanied with inner transformation.  
This paper addresses, among many theories of semiotics, the 
cultural semiotics of A. J. Greimas who focused on the 
generation and application of meaning through various 
relationships among characters in films; animation text will be 
analyzed through his theoretical perspective and understand the 
symbols and roles and functions in the frame of cinematic 
narrative, as well as their signification. The subject of the study, 
<Kung Fu Panda> addresses themes of Kung Fu, meditation, 
mind training, energy (chi), and Taoist world view; the oriental 
values, as well as Chinese traditions and values, are explored 
through the heroic growth narrative of panda, a quintessentially 
Chinese animal. The fantasy narrative text, with wide appeal to 
global audience, therefore merits a semiotic analysis.   

 
Keywords-component; Kung Fu Panda 3, Greimas semiotic 
analysis, actantial model, signification model 

 
I    Introduction 

 
A. J. Greimas had taken a great interest in the meaning of 

langue who emphasized the production of meaning through 
language. The meaning of language produces relations in 
various texts, which in turn forms a theory of signification 
model. Greimas, represented by Parisian school, was heavily 
influenced by the linguist Louis Hjelmslev who identified 
various hierarchies in linguistic structure. Greimas built upon 
this foundation laid by Hjelmslev by focusing on text, a domain 
of meaning which he emphasized, moving away from a 

tendency to focus on words, as in Saussure’s symbol concept, 
to treat text itself as a symbol.  

 
Ⅱ  Animation Text Analysis and Heroic Narrative  
 
1.<Kung Fu Panda 3>: Finding Identity Amid Mixed Cultures The Korean American director Jennifer Yuh Nelson, who had 
participated in the making of <Kung Fu Panda 1> only at the 
scenario development stage, took to directing sequels; a 
director with Asian DNA was a way of achieving cultural 
synthesis. Although the film was critiqued for being an oriental 
fantasy animation made from the Western perspective, 
Dreamworks’ cultural synthesis narrative, which addresses a 
mix of Eastern and Western subjects through an Asian director, 
has already proved commercially successful in <Shrek>; 
<Kung Fu Panda> is in continuation of that enterprise.  
Cultural hybridism is also manifest in the works of Quentin 
Tarantino such as <Pulp Fiction> and <Kill Bill>. In similar 
vein, 21st-century sociologists like Michel Maffesoli and 
Thomas Jamet have argued for the return to a society of 
barbarism and emotions; Gilbert Durand spoke of ‘transition to 
nocturnal regime of images’ in contemporary society which 
will free humanity of past history, one of oppression by reason, 
to expose brutishness. Such trend of hybridism is thought to 
grow in cultural phenomena. 
 
The characteristics of hybrid culture in <Kung Fu Panda> can 
be found in the fusion of Chinese martial arts and American 
slapstick comedy; this further lowered the barrier of 
accessibility which had existed when films like <Kung Fu 
Hustle> and <Shaolin Soccer>, starring the likes of Bruce Lee, 
Jackie Chan and Stephen Chow, were being introduced to the 
West. Also, through the animation genre which has relatively 
lower cultural discount, Chinese Kung Fu, mind training, 
values of Confucianism and Taoism have been delivered to the 
West. With such public appeal, the <Kung Fu Panda> 
enterprise has produced three films. It has remained No. 2 on 
animation box office chart records in Korea with 5.06 million 
viewers, second only to Walt Disney’s <Frozen> with 10.3 
million ticket sales.    
 
 

ICCT 2017  International Conference on Cultural Technology

- 326 -



<Table 1>   Cumulative Viewer Number for Kung Fu Panda 1, 2, 3 in 
Korea 
 Year Viewer Number  

Kung Fu 
Panda 1 

2008 4.06 million 
Kung Fu 
Panda 2 

2011 5.06 million 
Kung Fu 
Panda 3 

2015  3.89 million 
Source: KOFIC 

 
The story of <Kung Fu Panda 3> was criticized for slow 

story development and continued dichotomy between good and 
evil; and yet the dramatic space was expanded to panda village, 
where Po’s real family is, and the story focused on finding Po’s 
identity. While the first and second films were about a warrior’s 
journey in search of inner peace, the third film was about 
finding an answer in the identity of a panda warrior; a world 
view of maintaining peace and defending good, not as an 
individual but as a community. This final film in the series 
attracted 3.89 million viewers in Korea, which was somewhat 
lower than previous films, but the entire series recorded an 
average of 4 million viewers, marking it one of the most 
successful animations.  
 
2. Analysis through Christopher Vogler’s Heroic Journey  
Christopher Vogler, a former Hollywood scenario writer, drew 
from the mythologist Joseph Campbell’s The Hero with a 
Thousand Faces and his theories to identify 12 stages of 
scenario which ultimately derive from three stages of 
separation, initiation and return; he argues that all Hollywood 
scenarios ultimately fit this frame. Vogler’s ‘Heroic Journey’ 
theory stipulates that Hollywood heroic narrative structure and 
all other interesting tales in the world follow the same steps in 
the hero’ journey. His theory has been used in many fields, 
from contemporary cinema to drama and scenario analysis. 
Vogler’s 12-stage heroic journey can be found in Kung Fu 
Panda series as follow.  
 
< Table 2> Christopher Vogler’s <12 Stages of the Hero’s Journey> for 
Kung Fu Panda Series  

1 Ordinary World Kung Fu Panda 1 Kung Fu Panda 
 2 Kung Fu Panda 3 

2 Callto Adventure  
Participate in 
selection for the 
Dragon 
 Warrior 

Agony over his 
identity  
 
 

Meets his real 
father at a noodle 
restaurant 

3 Refusal  Denies being a 
Dragon Warrior 

Need for Mind 
Training 

Worries about 
duck father being 
left alone  

4 Meeting with the 
Mentor  Oogway, Shifu Oogway Oogway 

5 Crossing 
the Threshold  Fights Tai Lung  Shifu’s training  Real Tao  

6 Tests, Allies, 
Enemies 

Furious Five,  
Tai Lung 

Soothsayer, 
Lord Shen 

MeiMie, Pandas 
in Panda  
Village, Kai 

7 Approach  Revelation under Answer  Greatness of 

To Inmost 
 Cave 

a Peach Tree ‘who I am’  being together 

8 Ordeal Warrior Training Creationof 
Superpower 

Temporary death, 
entry to 
underworld 

9 Reward 
Accepted as a 
leader of Furious
Five, makes 
friends 

Regaining 
memory of  
the past 

New leader of 
panda village  

10 The Road Back 
Returns to 
Ping’s noodle 
restaurant  

Return in  
inner mind 

Return to the 
world 

11 Resurrection Becomes a local 
hero Real power Having two 

families  
12 Return with Elixir Honor of dragon 

warrior  
Affection  
with Ping 

Family restored 
and new love 

 
Ⅲ Greimas semiotic analysis of <Kung Fu Panda 3>  
 

Kung Fu Panda combines Dreamworks’ characteristic 
anti-hero narrative with Walt Disney’s stereotypical hero 
narrative. Panda being a symbolic animal of China with 
important signifier and signified, it is thought that <Kung Fu 
Panda> has a significance that far transcends mere animated 
entertainment; the film reflects the diaspora of the multicultural 
age through the Asian cultural motif.  
 There were animations with Asian themes before <Kung Fu 
Panda>, with <Mulan (1998)> being a prime example. 
However, the visual depiction of Asians in Mulan followed a 
stereotype; narrow eyes, dark hair and large cheekbones. In a 
way, <Mulan> represented the Western preconception of Asia. 
17 years later, <Kung Fu Panda> tried to break free from such 
prejudices by having a director with Asian roots; the film itself 
also addresses mind training, a significant part of Chinese 
culture, Taoism, beauty of empty space, ki and energy in some 
depth. In fact, for concept drawing and rendering for <Kung Fu 
Panda>, crew members learned Kung Fu for a long time and 
researched movements and action. This shows well just how 
important it is to fundamentally understand a culture to produce 
cultural products based on proper understanding.  

Thus < Kung Fu Panda> represents symbolic significances 
intended from the its very conception; its scenes and texts are 
also symbolically poignant. The present study offers a semiotic 
analysis.    

 
1. Greimas’s Standard Narrative Structure 
Greimas emphasized the production of meaning through 
language. Lévi-Strauss’s pragmatic model and Propp’s 
syntagmatic model in his analysis. Greimas constructed a 
narrative diagram by developing Propp’s 21 functional 
categories to distinguish the actions of agents as being either 
contract or retribution. Here, adding the agent’s competence 
and performance stages are added to form 4 stages of contract – 
performance – sanction in his narrative schema.   
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<Table 3> Narrative Schema Applied to <Kung Fu Panda 3> 
Contract Competence Performance Sanction 

Subject 
identified  Build competence 

Narrative 
program in 
action  

Positive/negative 
assessment 

Encounter 
with 
biological 
father 

With biological 
father, acquires 
the group 
competence of 
pandas in panda 
village  

With biological 
father Li, defeat 
Kai from 
underworld and 
gains victory  

Makes friends and 
family in panda 
village, learns the 
true meaning of 
togetherness 

As shown in Table 3, competence stage shows, unlike 
Disney-type heroic narrative, an ordinary, timid anti-hero in 
Po; this wins the viewer’s empathy. And it is not by coincidence 
but rather through endless inner training that Po become a hero. 
This reflects an Asian thought that the process matters more 
than the outcome.  
 
2. Actantial Model Analysis 
Greimas; actantial model represents an agent or an object 
which completes actions or has experiences independently of 
other attribute modifiers. Going beyond words or sentences, he 
sought to identify relations between agents who play their 
functions in a discourse with basic meaning; Greimas 
attempted to analyse real or virtual human action within 
discourse. The actantial model classifies 6 actants from human 
action through 3 elements of desire, communication and power.  
 
< Table 4>Actantial model of Kung Fu Panda 3  
    Destinateur, sender )→ Object → Destinateure, Receiver 

↑  
adjuvant, helper  → Agent  ← Opponent  

Sender : Biological Father Li → Object : Panda village colleagues → 
Receiver : Po  

↑ 
Helper : Furious Five, Ping → Agent: Po ← Opponent : Kai from the 

Underworld 
 

As the table shows, actantial model analyzes texts by 
identifying relations among key characters and their influences 
on each other. Po, living an ordinary life with the honor of 
Dragon Warrior, realizes that that unfulfilled feeling of 
emptiness is rooted in his longing for his biological father and 
family. As he begins to remember facts around his birth in 
Kung Fu Panda 2, it had been foretold that the next sequel 
would be about Po’s finding his own identity. As expected, 
Kung Fu Panda 3 shows Po’s biological father Lu coming to the 
peaceful noodle shop to find his son who looks just like him. 
From that moment, Li acts as a sender who motivates Po to find 
his own identity. Panda therefore embarks upon a journey to 
panda village to find his roots which he long denied. Tigress, 
Mantis, Monkey, Viper and Crane, as with previous films, help 
Po to defeat Kai, a villain who has returned from the 
underworld.  

Kai, who has resurrected as a mighty evil spirit, captures the 

spirits of all masters, including those of Master Shifu and 
Oogway, into jade. Po learns that neither Kung Fu nor 
dumpling fists, but rather the ‘power of Panda’s working 
together’ ; he then begins to teach Kung Fu to pandas before he 
confronts Kai. Po, not an active agent of action, leads his 
colleagues who are passive objects. Sender, who first planned it 
all and led Po to panda village, is Po’s biological father Li; in 
this relationship, the receiver of all desires is ultimately Po 
himself. <Kung Fu Panda 3> thus shows a relationship of 
mutual trust and coexistence, one of partnership. Here, the 
sender and receiver go beyond merely conveying desires and 
winning power; their fate is determined by answering the call 
from sender, leading to a fundamentally different life. The 
significance of actantial model is thus understood in terms of 
mutual communication.  

 
3. Signification Model Analysis 
In sum, Greimas semiotics is a theory of how meaning is 
produced and organized in a text. Greimas sought to identify 
universal elements required for text development. He 
constructs three stages of transformation, surface structure and 
deep structure, which from a process of signification.  
Signification model proceeds in three stages; 1) surface 
structure; 2) narrative structure; 3) deep structure. Here, first 
surface structure refers to visual images in films, where cultural 
symbols and signs and interact to produce meaning in textual 
context. Second, narrative structure addresses stories created 
by characters. Finally, deep structure addresses themes, 
ideologies and values and worldview of the author which are 
conveyed in the contents of the film. This deep structure is what 
forms the basis of surface structure and narrative structure. 
Thus this signification model is an important device which 
shows the process of deriving key cultural codes of deep 
structure from specific visual signs to aid both the viewers of 
animation and animation researches. It is also the ultimate 
reason for Greimas’ analysis of cultural codes.  
 

 1. Po meets his biological father at noodle shop 
2. Po leaves with Li to find family in panda village 
3. Ping does not want to lose his adoptive son 

 
<Table 5 > Kung Fu Panda 3 through Greimas Signification Model  

Stage 1 
Surface Structure = Visual Image 
Po meets his biological father Li who came to his adoptive 
father’s noodle shop  

↓ 

Stage 2 
Narrative Structure = Storytelling 
- Li hears of the existence of his adoptive son and comes to 
the noodle shop to find him 
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- Po is excited to see someone who looks just like him 
- Po leaves for panda village in pursuit of training and justice  

↓ 

Stage 3 
Deep Structure =  Key Code 
Encounter → Tension → Reconciliation → Trust →  
Another Farewell 

 
 

Ⅳ     Conclusion 
 

This study used Greimas semiotics to analyze the hero narrative 
of Draemworks’ animation <Kung Fu Panda>. Greimas’ 
standard narrative schema, actantial model and signification 
model have been used to examine the subject of study.  
 First, the narrative flow of <Kung Fu Panda> trilogy has been 
analyzed through the standard narrative schema of contract – 
competence – performance – retribution. It was revealed that, 
in the competence development stage, all three Kung Fu films, 
unlike Disney-type hero narrative, present Po as an ordinary, 
timid anti-hero in order to win the viewer’s empathy. Such 
depiction of Po becoming a hero not by lucky coincidences but 
through endless inner training also coveys an Asian value 
which emphasizes the meaning of process over the outcome.   
 Second, an actantial model analysis of <Kung Fu Panda 3> 
examined the relationships between the agent of desire, sender 
and receiver. Here, as Po’s biological father Li appears in Kung 
Fu Panda 3, a new world is opened to Po who had so far been in 
a world of adoptive father Ping-P-Furious Five-Shifu. This is a 
new challenge for Po, through which he is represented as a 
sender of the strongest desires in search of family and 
friendship. Such analysis examines the relationships between 
key characters and the signification structure of 
fraternity-confrontation; it also paves way to signification 
model, highlighting the importance of actantial model in 
semiotic analysis.  
 Finally, signification model was used to examine key events 
and situations in <Kung Fu Panda 3>; common with other two 
works in the trilogy, the film followed protagonist’s inner 
conflict – tension resolved – good/evil confrontation for 
resolution – punishment on evil – happy ending.  

Greimas semiotic analysis is thus presented as a useful 
methodology for animation researchers in terms of identifying 
meanings and understanding emotional and cultural codes in 
popular culture. While the present study applied most of the  
theoretical frameworks of Greimas semiotics, future researches 
could add depth by drawing on semiotic square and 
signification model analysis.  
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Abstract 

 
Teleradiology is one of the advancements of the technology 
and it bridges technology with medicine in order to provide 
better healthcare facilities to low resource areas and also 
enables to provide expert analysis and diagnosis of 
radiological analysis to people who are deprived of access to 
high to experts by means of PACS (picture archiving and 
communication system) software. The  technological 
advancements have done to develop a pathway for sending 
images of radiology analysis to the mainstream hospitals 
where radiologists can have access to the data and make 
diagnosis for the cases that occur in far-off areas. The field 
is expanding and holds various benefits in terms of 
revolutionizing the field of medicine and increasing quality 
healthcare facilities for one and all, it would also aid in 
better collaborations of experts. There exists a need of 
strong technological backups in order to make the system 
work in a sure short manner and to expand the use of 
teleradiology for future benefits. profile radiologists. 
Teleradiology makes use of modern technology for the 
cause of sending radiological reports  

Keywords: Teleradiology, Radiologist, Digital Radiology, DICOM, 
PACS 

I. Introduction 
     
Teleradiology is the phenomenon of having radiological reports 
interpreted and conveyed by radiologists who aren’t present at 
the location. This aids in providing medical facilities to remote 
areas where setting up radiological services with available 
experts is not really an option. To begin with, the definition of 
teleradiology can be given by breaking the word into the two 
contexts of its origin, ‘tele’ refers to ‘far-off’ and radiology is an 
imaging technique used in the field of medicine for obtaining 
images of the internal organs of  the body for the cause of 
diagnosis and treatments. Some examples are ultrasounds, 
x-rays and MRIs. On the whole, teleradiology is a technique 
applied for sending radiological images to the far off areas 
where there is availability of experts who can interpret the 
results and make diagnosis. This is mostly used in areas where 
there is shortage of facilities and lack of expertise [1]. 
The radiological images obtained can be sent to the main cities  

where experts are available and can provide insight to the health 
issues by means of observing and making conclusions on the  
 
 
basis of the teleradiological images sent to them [2]. 
Teleradiology process is based on an essential triad. It consists 
of an image sending station, a transmission network, and a 
receiving image station having a high-quality display screen that 
has been cleared for clinical purposes. In fact, there now exist 
specialized computer programs that have been designed to send 
radiological images as easily as sending an email with image 
attachments. 
 
Teleradiology utilizes the standard network technologies 
including internet, telephone lines, wide area network (WAN), 
local area network (LAN) and the latest high tech being 
computer clouds. Specialized software’s are used to transmit the 
images and enable the radiologist to effectively analyze what 
can be hundreds of images for a given study. 
 
 Teleradiology often makes use of other advance technologies 
such as advanced graphics processing, voice recognition, and 
image compression. The overhead of transferring electronic 
radiological patient images over the remote positions, their 
storages and retrievals is addressed by the use of PACS (picture 
archiving and communication system) software. PACS 
software is an important part of medical imaging transmission 
technology used by radiologists for the purpose of storing, 
archiving and retrieval of electronic radiological patient images 
and reports in order to improve patient care [3].  
 
PACS is a real time 3D rendering tool which provides the 
opportunity to smoothly switch between 2D, 3D, and 4D with 
having the ability of access for administrators, technologists, 
schedulers and medical transcriptionists anytime and anywhere. 
It provides the economical storage and convenient access to 
images from multiple modalities and eliminates the need to 
manually file, retrieve, or transport film jackets. To let the 
PACS system work across different modalities and workstations 
in a seamless manner, there are imaging standards that have 
been defined globally and embedded by all PACS systems and 
modalities interfacing with the PACS systems [4]. Images are 
transferred using DICOM(Digital Imaging and 
Communications in Medicine) which is the  universal format 
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defined for PACS image storage and transfer.  DICOM (Digital 
Imaging and Communications in Medicine) image router 
applications retransmit images from various modalities such as 
endoscopy, X-ray, ultrasound, fluoroscopy, computed 
radiography, mammography, angiography, nuclear medicine, 
MR and CT. For non-image data such as documents, other 
incorporated consumer industry standard formats like PDF 
(Portable Document Format) are used, once encapsulated in 
DICOM [5]. 
 
 PACS make it possible to create a system that combines the 
benefits of local radiology services to multiple sites providing 
the advantage of adding subspecialty and off-hours emergency 
services through teleradiology, thus increasing the system 
efficiency. Through tele radiology and mobile DICOM viewers, 
images can be sent to another part of the hospital, or to other 
locations around the world anytime, just having the technology 
is essential to work.  It provides a faster and efficient way of 
accessing images and related data. The use of PACS software 
has also reduced the cost of radiology drastically in past few 
years by eliminating the need to have hardcopy films and the 
associated storage space required for the same.  This also 
enables an easy way of accessing and managing comprehensive 
patient information from a single point of access for all patient 
information [6]. 
 
 In recent times, Teleradiology has become a growing 
trend. The hosted (web PACS) teleradiology PACS deployment 
connects radiology groups, imaging centers, teleradiology 
services, regional hospitals, and clinics with radiologists. With 
the web based PACS, the images and other PACS data can be 
accessed with internet browsers such as Internet Explorer, 
Mozilla, etc.  Thus teleradiology centers have grown from 
single center providing reads to a few hospitals to multi-site 
teleradiology centers spread across disparate geographies 
providing reads across the world. PACS breaks down the 
physical and time barriers associated with 
traditional film-based image retrieval, distribution, and display. 
Now a days Teleradiology market stands among 100s of 
companies competing with each other. In general the biggest 
benefits and best use we can take of the tech teleradiology is in 
cost reduction and getting highly improved quality of the report. 
Teleradiology is a great practice and it is increasing day by day. 
No doubt, Teleradiology is dependent on technology. Having 
access to internet and network is mandatory to imply it. 
However, it is life saving and can be used to aid in diagnosis and 
recovery.  
 

 
Fig.1: CT scan result of a Patient’s Chest shown through radiology [2] 

 
 

II. Background 
 

The concept of wire transmission for communication was 
developed nearly 150 years ago in the form of telephone. Since 
then, the idea and application of the same technique has been 
instrumental in the evolution of telemedicine; that is the practice 
of utilizing doctors not at the same location as the patient.  This 
aids a great deal in providing better healthcare to people 
belonging to remote areas or in places where radiologists are not 
always available in the local hospitals. The idea grew with the 
use of mobile consultancy methods in case of travelling far and 
being away from healthcare facilities such as on long voyages in 
history where emergency situations resulted in reaching doctors 
by means of telephone, this later developed into the idea of 
telemedicine and is now furnishing in the form of teleradiology 
in the times of modern technology.  
 
The use of this technology is becoming widely implemented by 
hospitals, urgent care clinics and specialist imaging companies. 
Teleradiology improves patient care by allowing radiologists to 
provide services without actually having to be at the location of 
the patient [7]. A common scenario is, let assume some 
emergency case when a patient comes into the emergency room, 
but the hospital is small with maybe only one radiologist 
employed. Teleradiology allows the images taken by the ER 
team to be examined by a radiologist present elsewhere. The 
images and studies done using the images are shared with 
doctors or practitioners somewhere other than where the images 
were taken [8]. This is particularly important when radiologist 
specialists (e.g. MRI radiologists, pediatric radiologists, 
neuro-radiologists) are needed, since these professionals are 
generally only located in large well-established areas working 
during day time hours [9]. Also, in some cases where these 
radiologists are not adequately trained, the interpretation of 
some radiological images may require input from a specialist 
radiologist. Teleradiology allows for trained specialists to be 
available 24/7 and its spread would result in making healthcare 
system better for one and all.  
 

III. Working 
 
A. Hospital End 
 
In our Teleradiology Systems we have two ends. One is the 
hospital end and other is the Radiologist End. In the Hospital 
end, the hospital user searches for the study in the interface. 
There are four search parameters available. User can use any of 
them or all of them depending upon the information available.  
Once user gets the result they will send the results to the FTP 
Server.  Here the work of the hospital end finishes.   
 
B. Radiologist End 
 
The radiologist then searched for the study that had to be 
verified.  Positive results were achieved for the studies available 
on the ftp server. Once the query was completed the radiologist 
fetched the results from the ftp server.  
Most of the hospitals had a common radiologist available. 
Therefore it proved difficult and very much time consuming for 
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the radiologist to go to every single hospital. A radiologist is 
essentially required for the verification of the studies or wait for  

 
 

them to be provided to his office. The basic question is why we 
can’t we just use email for them. The reason is that these studies 
are very large in size in GB’s; therefore these data cannot be 
shared through email. At this point our proposed Teleradiology 
system comes. 
The next step was the downloading of the results received from 
the ftp server. Since the presence of files in GB makes it tough 
to download data timely, this system has done to break down 
the data into chunks that are easily downloaded and then 
interpreted by the radiologists. 
 
One of the basic questions that we have tried to address here is 
that what good this will do, as internet speed is not changing. 
The answer to this is that: Download accelerators like to break 
a single transfer into several smaller segments of equal size, 
using the same start-range-stop mechanics, and perform them 
in parallel, which greatly improves transfer time over slow 
networks [10]. 
There's this annoying thing called bandwidth-delay-product 
where the size of the TCP buffers at either end do some 
mathematical operations in conjunction with ping time to get 
the actual experienced speed, and this in practice means large 
ping times will limit your speed regardless how many 
megabits/sec all the interim connections have. 
However, this limitation appears to be "per connection", so 
multiple TCP connections to a single server can help mitigate 
the performance hit of the high latency ping time. 
Hence, people who live nearby are not so likely to need a 
segmented transfer, but people who live in faraway locations 
are more likely to benefit from this and save themselves from 
going crazy with their segmentation.  
 

 
IV. Algorithm 

 
The algorithm proposed here describes the technique by which 
the radiology report was accessed remotely.  In a Teleradiology 
system there exists two ends. One is the hospital end and other 
is the remote radiologist end as shown in Fig. 1.  In between 
these two ends a FTP server is involved. Hospitals push the 
study to FTP server via our proposed teleradiology system. 
Searching query of  teleradiolgy input 4 or less paramerts. It 
exceutes  dicom query. On the basis of that query a table was 
populated. If the query failed, an error message was generated.  
Radiologists then fetched the study via our teleradiology 
system.  Keeping in view the size of studies, that are in GB’s in 
most of the cases. Therefore pushing the study and fetching the 
study was done in chunks via parallel connections to ftp servers, 
thus increasing the speed and minimizing the delays as show in 
Fig 2.  The number of connections was decided by our 
teleradiology system intelligently based on the size of the file. 
Users were enabled to manually change the number of 
connections initated to the ftp server as well. If a connections 
was lost due to some reason, the system resumed from the point 
where it left when the connection was again made. The 
uploading and fetching of the study could be scheduled by users 
as well. 

 
 

 

Fig 3: TeleRadiology System 

Hospital End: 
If(hospitalUser. Login () ) { 
If(searchForStudy(param1 , param2 , param3, param4)){ 
PopulateTheTable(); 
} 
else{ 
ErrorMessage(); 
} 
If(study.getSlected()){ 
If(ConnecttoFtpServer()){ 
UploadStudytoFTPServer() 
} 
}else{ 
ErrorMessage(); 
} 
 
Radiologist End:  
If(RadiologistLogin()){ 
If(searchForStudy(param1 , param2 , param3 , param4)){ 
PopulateTheTable(); 
} else{ 
If(study.getSlected()){ 
If(ConnecttoFtpServer()){ 
UploadStudytoFTPServer() 
} 
} 
}else{ 
ErrorMessage(); 
} 
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A. Benefits 
 
This proposed algorithm and system holds great benefits. Since 
telecommunication has revolutionized mankind and 
teleradiology is one such application. The field of telemedicine 
has done to provide benefits to the healthcare system and aided 
in increasing medical education to broader horizons [11]. The 
benefits of this application include ease of finding top 
radiologists for consultancy even in areas where advanced 
hospital settings are not present, opinions of various experts,   
reduction of healthcare costs,   cutting down the need of 
travelling to far flung areas for the cause of diagnosis and 
interpretation of radiological results [12, 13].  The    
radiologists and doctors would get great benefits to in terms of 
increasing collaborations and being open to better opinions and   
higher number of experts in the consulting teams [14]. This 
would in turn also enhance the   results and diagnosis in terms 
of quality and would cut down the chances of severe 
misdiagnosis as is associated when a single opinion is present 
in any case[15].   There is a chance of increasing the benefits in 
future with the increasing advances in technology and with the 
advent of innovative research ideas.  
 

B. Shortcomings/Limitations 
 
Along with the glittering benefits there exist a few limitations in 
terms of the cost of this proposed technology, as this idea has 
been coined to provide benefits to the low resource areas; it has 
to be kept in mind that there exist limitations of technology in 
such areas which would cause hindrance in the establishment of 
the teleradiology services [16]. Also, a lack of technology 
experts would result in mishaps in dealing with any problem 
that arises with the internet services or in the working servers. If 
the needs of high speed internet and appropriate technological 
tools are not met, this would result in failure of the entire 
system. However, with proper planning and execution, the 
shortcomings if once curbed, this system has more benefits.  
 

C. Future Perspectives 
 
Teleradiology is a bright ray of hope for the underprivileged 
area since radiological services and consultants are required by 
one and all in the needs of good healthcare systems. The 
benefits and shortcomings of the proposed system help in 
gaining a view that can lead to the layout that should be 
followed in order to keep the system working in a beneficial 
manner. There is a dire need to provide a platform of 
collaboration to the radiologists so that the experts can be kept 
in loop and a strong network of growing professionals can be 
developed. In order to make this proposed algorithm integrated 
far and wide and the idea of teleradiology a success it is 
important to make sure that the system is set up with minimum 
lapses and with backup support of technology and good 
working internet that would cut down the trouble  of  downfall 
of the image transfer server. Such technical strengthening are 
required to make sure that teleradiology provides healthcare 
solutions to each and every area and even if the trained 
personnel cannot travel, their expert opinion would reach 
wherever needed. 
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Abstract 
 

 Launching of various VR equipment and VR- platforms 
has led to much interest in live action  VR contents. Various 
aspects of live action VR have been conducted so far. 
However, it is still the case that the limitation of filming 
environment exposure in 360o filming has not been 
overcome; content production takes place with the bare 
minimum of shooting conditions. The miniaturization of 
shooting equipment has affected lighting equipment; and 
the limited lighting equipment, which should reflect the 
mood of scenes and the character’s psychology, has its 
impact on the quality of content produced. 

This paper presents a way of using relighting, a method 
used in video post-production, in live action VR so that 
lighting effects can be achieved in live action VR post 
production. The goal is to enhance the quality of contents 
production.  

 
 

Virtual reality; VR Contents; Post-production; Relighting; (key 
words) 

  
I. Introduction 

     
The worldwide trend in contents is towards experience 

contents such as VR. The introduction of VR display 
equipment like Oculus Rift and GearVR, shooting equipment 
like Gear360, Richo theta, LG360 VR has led the public at 
large to take an interest in VR and made VR accessible to them. 
YouTube and Facebook have also presented their VR platform, 
pointing to the potential of VR as next-generation content. In 
2016, the 21st Busan International Film Festival hosted an 
international forum on VR, reflecting the industry’s high 
interest in VR. Large studios have already formed VR 
production teams.   

 

 

Live action VR production requires 360o filming, which 
poses many limitations when existing content production 
techniques are used. Some of these limitations include issues 
with stitching, color synchronization between cameras, 
exposure of shooting environment. The resultant limitation in 
the quality of finished movies may reduce consumer 
satisfaction and in turn present a gloomy future for VR content 
industry itself.  

Currently, the exposure of filming environment has a direct 
impact on the quality of live action VR content. This prevents 
viewers from immersing themselves into VR contents, 
consequently lowering the quality of content. Thus securing 
adequate shooting conditions (exposure) has a decisive bearing 
on the quality of the movie produced.  

Lighting, a key element of filming environment, is an 
important device which delivers the texture of objects, inner 
emotions of characters and the mood of scenes. But in 360o 
filming, lighting equipment is exposed, causing issues with live 
action VR content production.  

 
This paper thus aims to use relighting, a method used in 
post-production for films and animations, in VR content 
production to resolve the issue of character lighting. Relighting 
can be used in 3D production tool as rendered multipass; but 
with live action video, there is no multipass for relighting. 
Hence this paper seeks to use depth map resulting from 
binocular disparity in order to create virtual model and lighting 
environment. And then this is presented as a live action VR 
content production pipeline with character lighting. 

 
 
Fig. 1 YouTube VR & Facebook VR 

 
 
Fig. 2 Lighting for mood expression 

 
 
Fig. 3 VR Production Pipeline 
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II. Real-Image VR Production Pipeline  
 

Live action VR production consists of 7 steps at large. First, 
VR rig is used for 360o filming. Here, the number of cameras 
determine the number of sources. 
 Then, filmed sources are rough stitched using stitching tool 
into a single VR image. There will be disparity where different 
sources are stitched, and colour inconsistency will be visible. 
This calls for colour matching and resolving disparity along 
stiches; final stitching thus finishes the VR image. 

 
III. Lighting for Character Expression 

 
Lighting refers to the control of light. By controlling the 

intensity and height of light, it is possible to express the 
emotions and mood of characters in what is called inner mind 
expression or the psychological function of lighting.  
 In order to express the mind of characters and the mood of a 
scene, different lightings are used such as high-key, low-key, 
high-angle, low-angle; they are used in combination. 
 High-key lighting creates a bright mood, slow falloff look 
regardless of the location or intensity of main light sources. 
High-key is used for creating a bright feel in general. 

 
Low-key lighting uses exposure to low intensity light and 

selectively applies fast falloff. By leaving the background and 
parts of a scene dark, this expresses negative emotions such as 
anxiety.  

High-angle and low-angle lightings refer to the height of 
key-light. High-angle is when the light is higher than the object 
or at the same height; low-angle is when the light is lower than 
the lighted object. Human experience tends to take the Sun as a 
natural key-light, meaning that downward shadow is what looks 
natural to our eyes. Thus for expressions of normality, 
high-angle is used. 

Low-angle is used to reverse the location of shadow, 
distorting the personality and credibility of characters for 
viewers. Such diverse lighting is a device which delivers the 
mood of a scene, psychology of characters and the message 
from the director.  
 
 

IV. VR Lighting using Relighting method 
 

Currently available equipment such as Gear360, Richo theta, 
LG360VR are 2channel equipment. But films shot using 
2channel VR rig cannot function as stereoscopic content. 
Gopro 360 Heros 2DH3Pro12 used in this experiment uses 12 
6channel cameras, each cannel producing stereoscopic image. 
Pipeline proposed by this study is as in Fig. 6. 

Stereoscopic image shot using VR rig shows disparity which 
is visualized in disparity map. This disparity map can be 
converted into depth map using post-production techniques; 
depth map is then converted into RGB information to be used 
as displacement map.  

 

 
3D working environment is established to create plane 

model. Applying depth map to the plane model as displacement 
map produces a virtual model. Here, the number of mesh in the 
plane model determines the quality of virtual model. However, 
a large number of mesh lowers the processing speed. The 
number of mesh in the plane model in this experiment was 100.  
 Shader is applied on object and virtual lights are installed as 
per directorial intention to get desired texture and lighting. 
Shader adjusts the scope of lighting such as diffuse and 
specular so as to vary the area of lighting influence on 
characters. 

Normal composite derives diffuse image and specular image 
in order to express the texture of lighted characters. This 
experiment used shader not to express the texture of lighted 
character, bur rather to show the scope and shape of lighting 
effect. Hence rendered multipass only provides information on 
the scope of light effect.  

Usually when compositing multipass, diffuse image and 

  
 
Fig. 4 (L)Rough stitching (R)Final stitching 

 
 
Fig. 5 (L)High-key light (R)Low-key light 

TABLE I 
Experiment Conditions 

Equipment Specifications 
VR Cam Gopro hero 4 Black 
VR Rig Gopro 360 Heros 3DH3Pro 12 

Film Format 2704 X 2028 30fps 
Composite Tool Nuke X 10.0 
Stitching Tool CARA VR 

        
 
 
Fig. 6 VR Production Pipeline Using Relighting  

   
 
Fig. 7 (L)Original Image (C)Disparity map (R)Depth map 
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specular image are composited in screen mode. However, if the 
live action image and multipass used in this experiment were to 
be composited in screen mode, the detailed texture of 
characters and the color saturation of the original image will be 
lost. Thus rather than using direct composite, grading the scope 
of lighting with multipass allows lighting which preserves the 
original texture and saturation. 

Adjusting exposure, gain and gamma values can adjust the 
intensity of lighting. RGB values can be adjusted to direct 
lighting temperature.    

 
Then, the video derived from the pipeline suggested in this 

paper is stitched to produce the final VR production. Original 
source is in 2K format, whereas the final product after stitching 
is reprocessed into 4K, 6K, 8K formats. Hence applying 
proposed lighting pipeline after stitching increases data load 
and production time, thus reducing efficiency.  

 
V. Conclusion 

 
The content trend toward VR content had seen an increase in 

VR contents in all fields. However, the production of live 
action VR contents suffers from the limitation of shooting  

environment exposure. In particular, lighting, which is critical 
for expressing the mood of the scene and the psychology of 
characters, has a direct impact on the quality of contents.  

This paper therefore proposes a VR production pipeline 
which applies relighting method, used in film and animation 
post-production, in order to overcome the limitation of lighting 
in live action VR production. 

The outcome of experiment as per proposed pipeline is as 
shown in Table 2. The gamma value of the final product was 
lowered to 0.2 to show the area of lighting effect and verify the 
validity of the experiment. 

This pipeline can be used to derive products as in Fig. 9 to 
verify its validity as a VR production pipeline.   

 
The pipeline proposed in this paper can be used as an 

alternative to overcome the limitation of lighting in live action 
VR content production. However, as the filmed data has 8-bit 
color space, the limits of color grading, as well as the impact of 
environmental light in filming scenes and the difficulties with 
2channel VR rig, will need to be addressed.  
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Fig. 8 (L)Virtual Model (C)Shading&Light (R)Color Grade 

TABLE 2 
Lighting Scope for Relighting 

        
 Image Light Area 
 
 

Original 
   

 
High-Angle 

  
 
 

High-Key 
   

 
Low-Angle 

   
 

Low-Key 
  

  
 
Fig. 9 (L) Before Relighting (R) After Relighting 
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In recent years, the problem of children in conflict with 
the law has become an increasing concern for countries in 
South Asia, specifically in Pakistan. While all countries 
have distinct procedures for children who commit crimes 
but no country in the region has fully implemented a 
separate and different juvenile justice system. This study 
encompassed direct as well as indirect factors 
contributing to juvenile delinquency. The major factors 
were broken homes, poverty, illiteracy, lack of parental 
control, bad company and discrimination among siblings.  
Introduction 
Originally, the term “juvenile delinquency” defined, more or 
less exclusively to minors having committed offenses, 
designed by criminal codes (Neumeyer, 1961). 
Juvenile Delinquency is a psycho-social problem in South 
Asia which is one of the serious societal problems some 
children confront on a regular basis. The psychological, 
physical and  financial costs to society as a result of 
delinquency forever modifies the lives of the offenders and 
their victims. In current years, children have committed 
uncounted serious violent offenses that have influenced how 
people think about crime, its causes and solutions (Regoli & 
Hewitt, 2006). 
Juvenile crime is not the domain of children living in any 
specific country. Children commit crimes throughout the 
world. Sometimes their crimes are violent and sometimes not. 
In a developing country such as Pakistan, the problem of 
delinquency is becoming complex day by day and however it 
is necessary for a scientific study of the problem in Pakistani 
context. It is specifically so because, there is dearth of these 
kind of studies in our society and the workers in the field of 
delinquency are helpless for lack of scientific information. 
Objectives 
The following objectives were the part of this study as:  To find out the causes and factors contributing to 

juvenile delinquency.   To prepare socio-economic and psychological 
profile of juvenile delinquents. 

 To explore the nature of the offences committed by 
juvenile delinquents.  To enquire the post crime feelings of juvenile 
delinquents.  To draw recommendations to address the 
contributing factors to juvenile delinquency. 

 
Significance 
South Asia is a mixture of traditional as well as modern 
oriented societies like Pakistan. Massive urbanization as well 
as industrialization has incorporated certain modifications in 
the infrastructure of the whole set up. Resultantly, new issues 
are being faced by the society. Some modifications have 
decreased the social control and thereby increasing number of 
offences. Advancement in technology has provided new 
orientations to the young people of the society. These 
innovations have, no doubt, functional as well as 
dysfunctional results. Besides it, increasing ratio of 
population, dearth of parental control, insufficient educational 
as well as recreational facilities have made the condition 
more complex. The cumulative influence of all these factors 
tends to the delinquent behavior of the young generation to an 
alarming extent. Keeping this state of affairs in mind, the 
researchers decided to conduct an empirical investigation to 
dig out the factors underlying the phenomenon. The 
consequences of the study would shed light on the different 
perspectives of the accelerating tendency of juvenile 
delinquency. The current study falls in the area of 
criminology and partly in the area of sociology of family. So 
the consequences of the research would be an addition in the 
present knowledge of both the disciplines. At the same time, 
the findings of the research study might be beneficial for the 
policy makers who are working to decrease the juvenile 
delinquency in the society. It might be the practical utility of 
the study. However, research seems sociologically important 
because it deals with a broad population of juvenile 
delinquents. The consequence of the research might also be 
indirectly helpful in controlling the crime condition in the 
society and exploring the important factors of juvenile 
delinquency which may also assist in prevention of this 
menace in Pakistani society.   
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Methodology 
Universe of the present study comprised of male juvenile 
delinquents confined in District Jail, Lahore. The other 
sources for data collection were books, journals, articles, 
thesis, official documents and research appers. In this 
research, both quantitative and qualitative methods were used. 
Survey and case study methods were involved. The 
researcher selected Interview Schedule and interview guide as 
tools for data collection because a great majority of the 
respondents were illiterate. 
Results/Conclusion 
In this study, researcher examined the juvenile delinquency 
by using various indicators. Going through whole study, 
researcher found out following points: 
 
Majority of the respondents 72.7% belonged to urban 
background and 78.8% respondents were from nuclear family 
structure. 66.7% had (1-10) members in family. 57.6% 
respondents were illiterate and 48.5% had lack of interest in 
education. Most of the respondents’ fathers were illiterate.  
51.5% respondents’ fathers were laborers. Many of the 
respondents’ mothers 60.6% were illiterate. Majority of the 
respondents 75.8% were employee. 84.8% did labor. 78.8% 
respondents handed over their income to parents. 15.2% 
respondents fulfilled their needs by theft. Majority of the 
respondents were not satisfied with their monthly household 
income.  12.1% respondents parents sometimes and almost 
never understood the difficulties of their children. 30.3% 
respondents had (1-4) delinquent friends before committing 
the offense. 60.6% respondents spent (1-5 hours) daily 
outside with friends. 27.3% respondents peer group had 
favorable to crime inclination. 36.4% respondents ever ran 
away from home.  30.3% respondents ever used narcotics. 
Majority of the respondents 84.8% watched movies. 33.3% 
respondents went outside for wandering. 33.3% respondents’ 
family members had conflicts. 24.2% respondents’ family has 
conflicts on social issues. 39.4% respondents felt 
discrimination among their siblings. 54.5% respondents ever 
physically abused. 45.5% respondents were physically abused 
by parents. 42.4% respondents’ main reason of being 
physically abused was disobedience of parents/teachers. 54.5% 
respondents committed the crime individually. 72.7% 
committed the crime first time whereas 15.2% respondents’ 
first crime was theft. 100% respondents did not want to 
commit crime again. 90.9% respondents’ main motive of not 
committing crime in future was repentance of crime. 84.8% 
respondents would adopt some profession after releasing 
from Jail.   
Recommendations 
In the light of the findings of present research, the researcher 
suggested following recommendations: 

 Parents should concentrate on their children 
activities, their friendship and their attachments and 

correct them where necessary. They should treat 
their young ones equally so that no one should have 
feelings of being neglected as well as relative 
deprivation. Pocket money given by parents to their 
children should not be too less that they cannot 
fulfill their genuine needs and think about some 
other sources. Children should not be physically 
abused by their parents and teachers. Programmes 
should be arranged for teaching parents that how to 
bring up children.  

 Parents should keep close contacts with the teachers 
of their children’s educational institutions and more 
educational facilities should be provided to the rural 
areas and no child above five years should be kept 
out of an educational institution. The syllabus should 
be interesting as well as constructive as per their age.  Family conflicts should resolve in a manner that 
children should not know about it and should not at 
all indulge in it by any way. Government should take 
such children who do not have any relative to look 
after them, to some welfare institutions where they 
could be taken care of properly. If one of the parents 
is available he or she should try not to let the 
children have feelings of other’s absence.    Population should be controlled as over population is 
less concentration of parents towards their children 
which leads them to be delinquents. And 
arrangements should be done for provision of 
recreational activities like sports and games etc. This 
will keep the children busy in a healthy activity and 
reduce the tension because of congestion as well as 
over population. They will also learn to co-ordinate 
each other by game field and their energies would be 
consumed in a right way.       Separate juvenile jails should be constructed in each 
district of the Punjab as over_conjucted jails bring 
negative effect on delinquents’ minds.  NGOs should take measures to conduct 
rehabilitation programmes for delinquents.  
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Abstract 
 

As the first step in a digital actor hologram performance 
project, this paper proposes a lighting design and workflow 
for high-quality texture source in digital human character 
skin animation.  

For cost-effectiveness, paper has been attached to a 
cylindrical jig in order to diffuse direct light and achieve 
consistent images. To generate a geometric model of a face, 
Artec 3D scanner was used to obtain a face model which 
was then cleaned up and processed using Zbrush. 

Using the method proposed in this paper we have been 
able to produce high-quality facial modeling and texture 
information at low cost, with less lighting influence.  

 
Keywords: Animation; Digital Actor; 3D Scan; Photorealistic 

Rendering  

  
I. Introduction 

 
Creating realistic, animatable human face models is one of 

the most difficult challenges that have long continued in 
computer graphics. In particular, characterizing the facial 
geometry, facial reflectance properties and facial expressions 
presents some of the most critical issues. Of these, capturing 
facial geometry has now become more common, thanks to 
commercially available tools such as Cyberware which is 
capable of extracting information to the millimeter. [1] 

However, it is still difficult to accurately capture the 
reflectance characteristics of a changing face. In particular, the 
method of mapping the texture of facial photograph onto a 
geometric model makes it  very difficult to achieve realistic 
expression in line with changes in light, view point and facial 
expressions. This is because the reflectance characteristics of a 
face are complex and the surface of a face has both diffuse and 
specular elements. [2, 6] . 

In order to achieve realistic face expression, obtaining 
high-quality texture source, with the aid of lighting or 
viewpoint, is just as important as good shader design for 
rendering. 

This project aims at a digital actor hologram performance. 
As its first step, in order to obtain high-quality texture source 

for facial animation of digital human character, this paper 
proposes a new method of lighting design and work flow. First, 
for get consistent facial texture, we experimented with LED 
lighting stage to get 3 images (front view and side views) as in 
Fig. 2. While there are various methods for consistent imaging, 
this experiment attached paper to a cylindrical jig to diffuse 
direct light as a cost-effective way of achieving consistent 
image. 

In order to generate facial geometry, Artec 3D scanner was 
used to obtain a face model which was then cleaned up and 
processed using Zbrush to produce face model.  

Using the proposed method we are able to produce 
high-quality facial modelling and texture information which is 
less affected by lighting, and do so at low cost.   

The paper proceeds as follows. In the following section, an 
overall workflow of facial animation for digital character 
performance is explained. Then, lighting device for consistent 
facial texture is described in detail. In Section 3, we describe 
building the digital character from the scan instrument and 
realistic real-time head rendering in the game engine. The 
paper ends with an explanation of results and conclusion. 
 
II. Acquiring Realistic Facial Scan and Capturing Facial 

Skin 
 

Fig. 1 illustrates the overall process of obtaining and 
rendering realistic facial geometry and facial texture as a first 
step in the project (digital actor  hologram  performance). 

A key objective of this study is to capture high-quality facial 
texture that is less influenced by lighting, viewer or any type of 
facial expression. Using a lighting mapped onto a semi-sphere,     
3 facial images were used for generating facial texture.  

 

 
 
Fig. 1 The Schematic Diagram of Our Method 
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This section describes lighting device for facial texture 
capturing and the processing of captured image. Also, 
reflectance model which is projected from the lighting device 
to the surface of face is also presented.  
 
A. The Lighting Stage 

 
The lighting device used in this experiment to capture facial 

texture is as shown in Fig. 2. The lighting stage consists of  
LED lighting set, which has paper attached to diffuse LED light, 
and a Canon 5D DSLR camera. The LED lights are, as shown 
in the diagram, 12 spot LEDs in 2x1 arrangement; two such 
light sets are placed on a cylindrical stand. The distance 
between the object of imaging, the face, and the lights is 
approximately 105cm. The camera looks directly into the face. 

 

(a) Actual shooting (b) schematic diagram of lighting 
stage 

Fig.2  The Lighting Stage 
 

Fig. 3 shows the result of consistent texture capture using the 
proposed lighting system. Except for some specular elements 
in the forehead, the captured texture was mostly consistent. 
 

 
 
Fig. 3 The Source of  Facial Texture 

 
III. Building the Digital Character from the scan and 

Rendering the Face 
 
In order to verify the utility of texture information obtained 

in this experiment, a facial geometric model was obtained using 
3D scanner (Artec Eva). For consistency in geometric 
information, the same lighting conditions were used as facial 
texture capturing. 
 
A. 3D Scan & Pre-processing 
 

Even if facial scanning is accurate and detailed, 
pre-processing is required for the data to be used in real-time 
engine. Many meshes have irregular boundaries and mesh 
artifacts come to be found around eyes and mouth.These 

defects need to be processed one by one. 
Fig. 4(a) is 3D scan data which has, as mentioned above, 

much redundancy and ambiguity. This was cleaned using 
commercially available ZBrush tool. The number of polygons 
after clean-up, as in Fig.4(b) was approximately 2 million; after 
optimization with Maya Retopology in Fig. 4(d), this fell to 
approximately 7,000 (=6991). 

 

 

(a) 3D Scan Data 

 
(b) ZBrush Screenshot 

 

(c) Zbrush Modeling Refine 

 

(d) Maya Retopology and UV  
 
Fig. 4 3D Scan & Pre-processing 

 
 

 

B. Texture Mapping and Shading  
 

 As shown in Fig. 3, using obtained facial photograph to map 
texture on to facial geometry proceeds as follows. First, as in 
Fig. 5(a), Zbrush Spotlight is used to produce diffuse texture; 
Photoshop is used to refine texture source into 4096*4096 size. 
Then, as in Fig. 5(b), in order to maintain the detail of high-poly 
modelling and diffuse texture, high-quality diffuse texture is 
used for conversion into mask texture. In high-poly production, 
mask texture is used to express details such as skin, wrinkles 
and pores accurately and rapidly. Since the final goal of this 
study is to use real-time 360-degree VR video in real-time 
engines like Unity and Unreal Engine rather than CGI-based 
rendering, real-time shader is of great importance. 
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(a) Using ZBrush Spotlight to produce Diffuse texture, Refine 
in Photoshop (4096*4096) 

(b) Zbrush High-Poly Steps: Diffuse Texture-> Mask Texture, 
-> High-Poly Production 

 
 

(c) Maya Modelling Optimization (d) Texture (4096*4096) 

 
 

(e) Shading Test: Marmoset  Toolbag 2 (f) Final Rendering with Shader in Unreal Engine 
Fig. 5 Texture mapping and shading process 

Thus the present study constructs normal. AO, displacement, 
diffuse, specular, translucency, cavity, and subsurface color 
map sources as in Fig. 5 (d). Each map source is tested using  
Marmoset Toolbag 2 the results are shown in Fig. 5(e). 
Real-time shader of head is used for test in Unreal Engine, 
yielding the final rendering images shown in Fig. 5(f).  
 

 

(a) Schematic of the human eye   
(b) The dispersed structure of a generic CG eye 
Fig.6  The Structure of the Human eye and CG eye 
 

Eyes are the most impressive features in the human face;  
modeling must pay special attention to getting the eyes right. as 
the eyes have such decisive impact on one’s impression, facial 
Eyes in real images show strong light causing diffraction with 
eyeball. For realistic expression of the eye through CG, Fig. 6 
shows the anatomy of the human eye; although it may seem 
simple in structure, it difficult to achieve realistic expression of 
the eye in CG. 

 
 
Fig. 7 Eye shader comparison 

 
Thus we  tried to cross the uncanny valley to make a more 

realistic CG character in real-time 3D engine. As in Fig. 7(a), 
issues such as iris depth diffuse, caustics, and looking fake and 
flat were addressed by making deep inverted iris and modifying 
caustics (b). 

Fig. 8 shows shader for rendering in real-time engine  
material shader consists of 7 elements (Diffuse, Specular, 
Roughness, Opacity, Subsurface Scattering, Normal, and 
Displacement). In diffuse element, diffuse texture produced 
from photographic sources can be used to express the base 
colour of the character and create realistic skin expression. 
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Fig. 8  Material Shader 
 

In specular element, specular texture and AO texture are 
connected and set in vector to adjust the specular intensity of 
the skin. Specular value is set at 0.35; this figure is obtained by 
converting real-world specular value into the range used in 
engine. In roughness element, roughness texture is used as base 
for adding vector or scalar control to adjust the luminosity of 
the skin. For opacity, input controls the degree of subsurface 
scattering. Pure white results in maximum subsurface 
scattering; pure dark had no subsurface scattering. In 
subsurface scattering, subsurface profile is used for setting; 
subsurface profile uses a rendering approach based on 
subsurface scattering. This is particularly useful for the 
expression of the subcutaneous as in the ears. In normal 
element, with normal texture obtained from high-poly 
modelling as base, 3 layers of pore-detail normal texture, 
obtained from multiplying scalar parameter to TexCoord 
material expression, were added to enable pore details in the 
final rendering. In displacement, Vertex NormalWS expression 
and vector or scalar control were added to displacement texture 
to enrich the form of modeling. 
 
C. Discussion and Future Work 
 

<Table 1> Digital Actor processing time 
 

Process Resources 
Scanning the Human Face 2 hours total 
Scan Processing (Zbrush, 
Retopology, Maya refine)  

2 days, 2 processed scans, 1 
artist 

Capturing the Face Skin  2.5 hours total 
Texture Source 2 days, 8 textures, 1 artist 

Shading Process 2 days, 2 material shaders,  
1 artist 

 
Table 1 shows time taken for facial modeling and shading for 

digital hologram project, the ultimate goal of the present study. 
This project has been a great learning experience which has 

led to a digital actor development process which proposes a 
cost-effective character development method. Based on such 
digital actor development project, the below five development 
processes are proposed for the development of photorealistic 
digital actor.  
1. Development of device to minimize the impact of lighting on 
facial geometry and scanning process  
2. Post-scan refine process using commercial tool 
3. Facial texture production to get photorealistic face skin 

4. Mapping source production after facial test production 
5. Shader development for face rendering in real-time engine.  

These processes may have somewhat lower quality than the 
cases [3], [4], [5] for devices and methods for producing 
diverse facial expressions as described in digital actor 
development project in the present study USC, but they can be 
easily applied to project research on utilizing digital character 
both in academia and in industries.  
 

IV. Conclusion 
 
This paper presents the first step in digital actor hologram 

performance project; lighting and workflow for high-quality 
texture source for the facial animation of digital human 
character. 

For consistent facial texture, this experiment devised two sets 
of LED lighting which have 2 rows of 48 LED lights in total. 
Technology used in this experiment is more economic than 
other existing devices and yet produces consistent facial 
geometry and texture information. 

In addition, this research has served to establish a series of 
processes required for real-time rendering and animation of 
digital actor; the pipeline proposed should aid academic and 
industrial research into digital character development. The next 
step in digital actor hologram performance project is 
markerless facial motion capture and fur simulation. 
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Abstract 
 

Transformer noise is a silent killer that not only causes 
hearing loss but also life quality degradation. Unlike the 
other active noise cancellers developed, the precise ANC 
model on MATLAB was built and verified through 
laboratory experiments. The simulation model validity is 
checked at different locations in acoustical field. The 
results presented here implies that the model developed 
here has the capability of reducing the noise efficiently.   

 
Keywords-Active noise canceller; simulation model;  MATLAB 

  
I. Introduction 

     
The magnetostriction of  Silicon steel sheets instigates the 

stator core vibration and produces the vociferous transformer. 
50 Hz operational frequency transformer first harmonic 
produce double sound that is 100 Hz. The noise spectrum of 
110 kV power transformer lies below 2000 Hz range [1]. The 
core geometry, core material , flux density and the excitation 
voltage waveform effects the frequency and the magnitude 
components of the transformer core noise levels. The 
electromagnetic forces emanating due to leakage current fields 
are proportional to load current square. The frequency of load 
noise is twice the power frequency. The noise power of the 
winding is just in few dB less than of core. The hearing 
stultification is eventuated through the continuous revelation 
to noise. Various chronic and neural disorders may results 
through the exposure to transformer noise.  

The noise problem could be dealt through two ways, the 
passive and the active noise control ways. The bulky sound 
proofing materials, barriers, closets and acoustic insulation for 
noise cancellation passively makes the system quite 
unpractical.  Hence, acoustics, signal processing and 
mechanics combination quite comprehendendly deals with the 
practical potential application of active noise control system. 
Cost reduction alongwith mass and intensity and betterment in 
noise removal are the consequences of ANC [2]. If 
constructive interference occurs then amplitude of resultant is 
doubled otherwise for destructive interference the amplitude 
becomes close to zero. The opposite phased but same 
magnitude wave is produced through ANC system [3]. 

There are many methods for active noise cancellation are 

present in literature for power transformer in the manner of 
waveform synthesis method [4], notch filter [5], and particular 
algorithm [6]. The input signal is needed in these approaches 
obtained through different ways [7]. The active noise 
cancellation study based on FXLMS was done in [8] for 
multiple-sound levels. The ANC system based on 
MATLAB/Simulink for power transformer was developed “in 
press” [9].  

The main objective of the research is the experimental 
validation of an ANC system developed in [9] for power 
transformer. Active noise canceller implementation in real 
time compised of active noise profiling through controller and 
the  measurement setup through virtual microphone. The 
simulations and the experimental outcomes shows the active 
noise canceller feasibility in utilization for power transformer. 

The paper is arranged as: Section II discusses the structure 
of active noise canceller. The design deliberation and the 
devices for sensing the path are described. Section III is about 
the modeling of an active noise cancellation system. Section 
IV gives the simulation process. The detailed adaptive 
algorithm considered for modeling the active noise canceller 
utilizing finite impulse response filter is altercated. In section 
V the experimental setup and the results are summarised. 
Conclusions are made in section VI.  

  
 

II. ANC Structure 
 

The electronic tranducers and the acoustic amalgamation 
makes an active noise canceller structure. They interacts with 
the primary noise field. The reference sensor , error sensor and 
the anti noise source makes the ANC system and the controller 
is meant for the algorithm. The system outline is given in Fig. 
1. 

The components of ANC system are given below: 
 
A. Reference Sensor  
 

A reference sensor is used to provide a measurement called 
as reference signal of the menacing noise before it reaches the 
controller. If the sensor is placed upstream of the controller 
then it performs the required priori noise sampling.  
 
B. Control System 
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The control system is culpable for catching the reference 
 
 
 
 
 
 
 
 
 

 
 
Fig. 1. Acoustic Noise Scenario 

signal measurement of noise impending and calculating the 
value that needs to be cancelled out. The system ought to be 
fast 
responsive in case the undesired noise arrives. 
 
C. Control Source 
 

The control source is used to produce the anti noise 
(cancelling) sound field . The anti noise source is speaker. 

 
D. Error Sensor 
 

The error sensor is used for sampling the noise that actually 
left the cancellation performed. This is named as error signal as 
it identifies that how much the controller is in error when it 
derives the cancellation waveform. The perfect calculation 
results in no error signal as all the undesired noise is cancelled. 
have it. 

 
III. Simulations 

 
The estimation of ANC system in actual noise field effects 

the noise estimation that is far from the location of sensors. 
Hence , the objective was to valuate the noise location 
different from the error sensor position. The sound pressure 
field is the sum of primary and the secondary noise that are 
given in (1). 

                            ( , ), ,tot p sp x t p x p x tt                                   (1) 

where, s is for secondary sound field and p is for primary. The 
typical linearity assumption is valid for the normal situations 
sound pressure level. The core component of this system is the 
controller that put together the transducers to generate 
secondary sound field. 

If the controller is responding to the changes in system under 
consideration then called as adaptive. This filter is designed in 
a way that matches the reference signal to the primary noise in 
a preferred way. Mostly, the FIR (finite impulse response) 
filter is used. The FIR coefficients calculation of optimal 
values to stationery noise utilizing the cross correlation among 
desired and the reference signal is possible to be done. The 
error signals’ mean square error is minimized through the 
optimized coefficients. Practically, the non stationery noise is 
impossible to calculate through the arriving signals correlation 
properties. The calculation is constant so the optimal filter 
coefficients computational burden is pricey.  The adaptive 

filter coefficients make an l+1 dimension mean square error or 
performance façade. Here, l is the filter coefficients number. 
The optimized coefficient values of filter are iteratively looked 
for the performance surface gradient. The update method of 
filter coefficient is through the equation having n as the 
iteration. 

                               ( 1) ( ) ( )
2

w n w n n                                (2) 

The iteration index is given by n, (n) is the gradient of 
the MSE and the convergence factor is given by . The mean 

square error is defined as: 
                                              2( ) [ ( )]n E e n                               

(3) 
Here, desired signal is d(n) and the reference signal is x(n). 

The total to the previous coefficients of filters and the adaptive 
filter estimate of gradient through the tap weight w is given by 
equation below where l is the tap index of filter [8].  

                            ( 1) ( ) ( 1) ( )l lw n w n x n e n                         (4) 

The algorithm convergence is possible with the factor of 
convergence. The larger the convergence factor the less stable 
will be the adaptive process. The limits of indication for 
convergence will be 

                                  
2

2
0

[ ( )]LE e n
                                         

(5) 
The L is the filter length. The upper limit of convergence 

factor is 0.005 to 0.05. The transfer function determination and 
the measurement ability through the secondary input to the 
error output sensor could be done then is able to imitate the 
secondary source input with controller model. The primary 
noise assumption is also included. 

The equation get when the sound pressure sum is set at zero 
that is defined in (1) then can be given by the following  

                                 ( , ) ( , )s e p ep x t p x t                                    

(6) 
Here xe is the place where error sensor is present. The 

convolution of input secondary source impulse response to the 
error sensor gives the secondary source signal in equation 
below: 

                               ( , ) * ( )s e ep x t h y t                           (7) 

Here y(t) is input signal to secondary source and he is 
secondary path impulse response. The de convolution of input 
signal gives an estimate. After taking F [.] Fourier transform 
for both sides of above equation the result is 

                      [ ( , )] [ ]. [ ( )]s e eF p x t F h F y t                           (8) 

The input signal Fourier transform is divided to the left side 
and after inverse Fourier F-1[] transform the equation is: 

                       1 [ ( , )]
( ) [ ]

( )
p eF p x t

y t F
H 

 
                           (9) 

The R.H.S of (9) secondary noise is substituted and the 

impulse response Fourier transform is He(). The secondary 
noise estimate at location other than error sensor can be 
calculated after having knowledge of input signal. It is clear 
from (9) that when the impulse response Fourier transform 

tend to zero than in  frequencies y(t) becomes infinite. The 
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non limitation of input signal level or the attenuation capacity 
of noise results in idealized situation according to the equation.  

The set value consideration of zero totality of noise do not 
accounts for either the noise is tonal or broadband. If more 
transducers or sensors are placed than calculated conditions 
become complicated and attenuation in noise gets limited to a  

 

 

 

 

 

 

 

 
Fig. 2. Simulation Model framework 

certain value. The below equation gives the estimation and 
attenuation capacity of active noise control system 
performance via reference and noise signal coherence. 

                          
2

1
( ) 10.lg( )

1 ( )
NR f

f



                     (10) 

The maximal noise attenuation could be achieved and 
calculated in decibels as frequency function. The function of 

coherence 2 ( f ) is among 0 and 1. The simulation model 
accurate precision is fair for a control system development in 
that outlook. The basic modeling blocks of active noise 
controller design are given in Fig. 2.  

 
The parameters, algorithms, control and their respective 

delays have consequence on secondary noise. In addition to 
this the noise dynamic characteristics also encompasses the 
secondary noise and the controller design could not be counted 
on through a simple equation.  

 
 

V. ANC System Modelling  
 

The modeling of an active noise canceller is separately 
discussed through the two sound fields primary(noise source) 
and the secondary (anti noise) fields.  
 
A. Primary Noise  
 

The start of noise through the vibrating bodies sometimes 
these noise sources are the point sources and mostly the need is 
to transfer that noise to another body or enclosed space. The 
modeling of primary noise is through the analytical functions 
like the rigid  wall box with monopole source or the region that 
is field free. The detailed approach is instanced in [10] and [11]. 
The supplement of every element in reciprocity to the sound 
field is graspable to the analytic approach.  

The origin of noise and the discerning of noise cravings are 
advantageous for analytic methods. When the enclosing 

structures become realistic then the exceptions arose. Many 
exceptions arose. The primary noise field can be measured . 
The recording of the noise in the real time system should be 
done when the signals are kept synchronized. Table I gives the 
comparison of different methods used for primary noise 
modelling.    

TABLE I 
PRIMARY NOISE MODELING METHODS COMPARISON  
Attributes Analytic 

Methods 
Computational 

Model 
Measurement

Low Cost Good Fair Poor 
Accuracy Fair Fair/Good Good 

Generalizatio
n 

General 
details 

Poor 
Good       

Fair/Good 
Fair           

Poor 
Poor 

Consideration 
of details 

Poor Fair Good 

There are locations where the signals are captured. The 
design phase whole product is done through the numerical 
methods for primary noise field.  
 
B. Secondary Noise  
 

The secondary noise field modelling faces the basic 
challenges. The secondary field simulation can be done as 
soon as the secondary source inputs are identified. The 
approximation of control system well-nigh is a simple model. 
If the primary noise is stagnant and is only one secondary 
source then the error signal is an idyllic control system. The 
dominant secondary field simulation could not be thru and is 
recursive if the noise primary information is not given. The 
primary noise assumption must be included. The transfer 
function fortitude and the measurement capability through the 
secondary input to the error output sensor was done then 
imitate the secondary source input with controller model.  

 
 

IV. Experimental Results 
 

The setup was established in a middle sized room that is hard 
walled having dimensions 2.9 m by 5.6 m by 4.8 m. The space 
left was bounded around the enclosure till 1.6 m width with 
shelves that was 2.8 m long and 2.0 m high. In this measuring 
sample the simulation algorithm which was explained in 
previous section was utilised and the active noise profiling 
mass was took out of the controller.  

The basic factor that needs to be considered for effective 
noise cancellation is adjusting the position of speakers.  

Fig. 3 gives the detailed block diagram of the first 
measurement setup with MATLAB as control system for 
generating the anti-noise signal. Fig. 4 gives the experimental 
setup of the above given block diagram. The acoustical signal 
is sensed through the sensor that is microphone of the cell 
phone. The signal is produced through the noise source that is 
speaker and fed in the ANC system which run the noise 
cancellation algorithm in MATLAB. Hence, produces the anti 
noise signal which propagates through the anti noise source 
(speaker). These signals are mixed in air as medium producing 
a quiet zone.     

Fig. 4 shows that the noise and antinoise speakers are 
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facing each other. They are separated through a measured 
distance in accordance with the frequency choosed. The 
parameters like frequency, wavelength, background noise and 
the ANC system results before and after cancellation are given 
in the Table II.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Experimental Setup (Block Diagram) 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Experimental Setup (Hardware) 

 
 
 
 
 
 
 
 
Fig. 5. Results before and after noise cancellation 

TABLE II 
NOISE CANCELLATION RESULTS AT VARIOUS 

FREQUENCIES 
Frequency 

(Hz) 
Distance 
between 
speakers 

(cm) 

Before Noise 
Cancellation 

(dB) 

After Noise 
Cancellation

(dB) 

 2000 17.4 71 59 
1000 34.3 80 52 
800 42.9 75 65 

 
The experimental results shows that when the maximum 

noise cancellation that is 28 dB is achieved when the noise 
frequency is 1000 Hz. The places where background noise was 
affecting the noise canceller then the exact results as through 
the simulation process was not achieved. Therefore, at those 
sensor points the noise cancellation was less than 10 dB.  
These sensor locations are not included in the result tabulation. 

Henceforth, the active noise canceller developed in simulation 
model devised is verified and will be utilized in the 
transformer locale constraints.  

 
 

VI. Conclusion 
 

The research verifies the transformer noise reduction model 
through experiments that are performed in laboratory. The 
simulation model was developed and simulated in 
MATLAB/Simulink. The system that is developed guarentees 
the upgradation of active noise canceller. The product study 
derives valuable impending on the algorithm things. The noise 
canceller mechanism is generated through the MATLAB 
simulation dais. The optimized locations of placing the sensors,  
noise and anti noise sources are studied and the results are 
derived from the place having the flattest response in 
magnitude. The algorithm is tested experimentally imitating 
the real time setup utilizing the speakers and sensors.  

In future, the same algorithm will be verified in a 
transformer field with real time setup of multiple-sound 
sources like speakers and sensors that ought to be microphones 
and the total noise cancellation will be checked at each sensor 
location at different times. Active noise cancellation study 
created on FXLMS algorithm would also be directed in 
potential to progress model that turns out effective when useful 
to the field. 
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Abstract  
Many animations feature one of humanity’s favorite 
animals – rabbit. Examining recent animations from the 
USA and China, Zootopia and the Legend of Rabbit, this 
study compares characters and scenario, explore the 
cultural and cognitive difference in the image of rabbit in 
the two countries. In that, the same animal finds different 
expressions in contents due to different cultural differences, 
the study aims to inform future animation product with 
animal characters. 

  
Keywords-rabbit, animation, cultural awareness 

  
I. Introduction      

Rabbit is one of humanity’s favorite animals, featuring in 
fables, fairy tales and stories around the world. Rabbit is often 
seen as a benign, active, lovely and warm character, but also 
timid, easily-surprised and sometimes even shrewd 
disposition; this is an apt expression of human duality. The 
Chinese proverb ‘rabbit’s tail cannot be long’ depicts rabbit as 
a shrewd and small-minded. The ancient axiom ‘sujudaeto (守
株待兔 )’ represents rabbit as timid and hasty. This is in 
contrast to the Western image of rabbit which is smart and 
witty; rabbit in the East is much weaker and negative in 
portrayal. This study examines Legend of Rabbit (2011) and 
Zootopia (2016) in order to analyze the character image and 
personality description in order to conduct a comparative 
analysis of cultural differences around the character of rabbit 
in two countries. The ultimate goal is to explore the influence 
of historical and cultural differences on contents production. 
 

II. Contents Analysis 
 
Legend of Rabbit features 免爷 , a folklore image from 

Beijing. 免爷 is a toy which portrays the colourful myth of 
northern China which has persisted from Ming dynasty to the 
present age. The rabbit toy, originating from Thanksgiving 
traditions, is a hero who saves people and defeats demons; the 

character was widely loved, especially by children. Also, the 
chubby image is often used in Chinese traditions to depict a 
comic and funny figure; this is used in Legend of Rabbit to 
portray a benign, reliable and fat rabbit in Tu’er. Judy in 
Zootopia, although in the image of a rabbit, represents 
Disney’s recent efforts to portray a strong, independent woman. 
Such change in Disney’s depiction of woman reflects a change 
in our awareness’ the interpretation of true love in Frozen frees 
women from preconceptions. 

 

   
Fig. 1 This is 免爷 and Tu’er  

 
Tu’er in Legend of Rabbit is an ordinary cook, representing 

the casual and relaxed atmosphere of Beijing; it represents the 
Chinese people who have, through a long history of closed, 
conservative system, built a habit of defining themselves as per 
their social position. Tu’er’s hobby and ambition is in 
meticulously prepared pancakes; likewise, the means of 
production in the historical feudal system of China has come to 
define the lifestyle and ways of thinking. In contrast, Judy in 
Zootopia aspires to the role of police, the position held by 
carnivores, and seeks to challenge status quo. The notion of 
making one’s own life through efforts and wisdom juxtaposes 
preconceptions about rabbit against the changing ideal of 
woman in America. 

Legend of Rabbit addresses the theme of loyalty and filial 
duty. In the film, a martial arts master is killed by a conniving 
disciple熊天霸 (a white bear in disguise of a panda bear); just 
before he dies, he teaches his life’s works to Tu’er, an ordinary 
pancake maker. The master also asks Tu’er to pass on the 
symbol of his art to his daughter, 牡丹 . Therefore Tu’er  
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Fig. 2 This is牡丹  and 熊天霸((a white bear in disguise of a panda 
bear)  

 
suddenly moves from his daily working to the very perfection 
of martial arts, embarking upon a journey into the capital to 
work through difficult challenges in order to find牡丹. The 
film thus addresses the theme of loyalty of keeping one’s 
promise despite and above differences in class. This is a theme 
which has significant import even in modern China. Zootopia 
draws its inspiration from the anti-slavery movement for 
African American people and the civil-rights movement; the 
established values of an advanced democracy find an 
allegorical interpretation in a story of a peace treaty between 
herbivores and carnivores. However, just as contemporary 
America still suffers from racial discrimination, the journey of 
Judy, a weak rabbit, who aspires to take the job of police from 
carnivores is fraught with difficulties and challenges. In the 
end, the lessons that are Judy himself had the prejudices of his 
own; friendship prevails with reconciliation and forgiveness. 
 

  
Fig. 3 This is<Zootopia> and <Kung Fu Panda>  

 
In terms of directorial style, Zootopia presents a new world 

of animals to portray movement and world views, presenting 
the past and present of America to attract viewer’s interest and 
aid their understanding. On the other hand, Legend of Rabbit, 
like Kung Fu Panda, depicts animal characters in a 
distinctively human world setting, where characters resolve 
very familiar problems. That the animal’s speech and 
movement seem rather disconnected from their real behavior, 
and thus detract from the viewer’s immersive interest and 
understanding, points to room for improvement. This point 
will be further addressed in future researches. 

III. Conclusion 
 The rabbits in the two works share one thing in common 

–their zeal of justice; their benign disposition to help others. 
However, in detail, the Chinese rabbit is loyal, benign and 
idealistic. This is a representation of innocent people of China 
in its traditional self-perception, aspiring to their own vision 
even in the class-based, rigid system of a feudal society. This is 
similar to the pattern of numerous idealistic works coming out 
of the Great Depressions of the 1930s America. The picture is 
far from the constraints of reality, but it shows the people’s 
desire to transcend the reality and aspire to their dreams. Judy, 
on the other hand, chooses not the ideal dreams in an 
established social setting; rather, hers is a journey to find a 
realistic idea of self, overcoming trials and challenges. This 
represents a much more realistic character for the 
contemporary viewers. Thus the study examines rabbit 
characters in works produced in China and the USA to reveal 
cultural and cognitive difference which imbue different 
personalities to the same animal character. 
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Abstract 
 

Interaction paradigm is composed of a special device, 
computing environment, and human’s ability. Most 
studies are focused on the input devices and output restrict 
displays and then they offer some restricted conditions and 
environments. In addition, most researches were not based 
on interaction space environment, but just be fixed the 
interaction environment by input devices or the output 
results. The smart interaction environment is needed for 
users and designers by designing environmental and space 
based interaction, out of input/output based interaction 
paradigm. Thus, this paper suggests a patten for space 
based interaction designing, and gives a guideline to 
designers. It analyzes existing interaction system in the 
interaction system, then, designs an interaction framework. 
It gives a guidelines to designers to design interaction 
based on the space with framework based technologies. It 
gives an ideal interaction environment through some 
examples with the guidelines. In this paper, make the users 
get desired information in ease by supplying suitable space 
based interaction environment in smart interaction. In 
various interaction ways, this kind of smart interaction 
make users to get information easily by focusing on the 
spaces not on the input devices, then user could make 
human affinity interaction in the space. In other words, it 
supplies smart interaction system to users by space based 
designing. 

 
Keywords-Ubiquitous Computing; HCI; Ambient Intelligence; 

Smart Interaction; Space-centric; Framework  

 
I. Introduction 

     
Recently, most of the HCI study naturally utilizing human 

skills and capabilities over the life of the development in the 
physical world. It has been developed to vary the interaction 
between humans and computers to the technological 

advancement. In general, interaction paradigm has been 
centered around the made around the device, computing 
environment and human. Most of the paradigm is also operated 
by the technology rather than the starting point for this 
interaction space environment. In other words, the interaction 
environment is determined according to the interaction input 
devices. Interaction interface provides an intuitive interaction 
that controls the digital information in the virtual world after 
the user directly operated the object in the real world. These 
interfaces provide interactivity using a puck or a physical 
object[1, 2] in the projector-based environment. The research 
has already been done on the interaction interface[4] with the 
user's tactile multi-interaction techniques[3] and user 
interaction space of gesture recognition techniques[5,6] using 
image recognition sensors and motion sensors. There is also a 
variety of studies, such as a ubiquitous computing research 
interface to LCD-based projector[7,8]. Study on the existing 
interaction are the user has restricted or limitations on access to 
the input and displays. There have been many studies done 
around the device interaction technology. 

In this paper, we propose an interaction framework by 
analyzing the intelligence ecology interactions through the 
organic relationship of interaction between properties. This 
paper presents the design and modeling ecosystem interactions 
by dividing the real and virtual interaction devices based 
approach as opposed to the typical device-centric approach. A 
variety of space-centric design methods for smart interactions 
are necessary to the expansion of ambient intelligent 
technology. Namely, the interaction space model design gives 
various interaction technique focus on the space, separating 
real space and virtual space, then chooses by layers and offers 
an interaction environment which are chosen by attributes. It 
analyzes interaction ecosystem, then sorts composed elements 
by layer and designs interaction model with their attribute and 
class. The classification of layers are sorted by space, input and 
output attributes. In advance, the user designs a space which a 
certain interaction will be occurred, then, chooses proper 
interaction input ways, and make the result at the chosen space. 
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The smart interaction, in this paper, it designs an environment 
which is proper for the interaction system by supplying user 
friendly interaction with encapsulated space, input and output. 
The space-centric framework is suggested with these bases 
and it designs an interaction with space, input and output 
system. It make users easy to design by supplying space based 
interaction pattern in correlation of each elements in the 
interaction space. 

 
II. Space-centric Interaction Ecology 

 
HCI research has been studied around the physical object, 

the human agent and the environment. Development of the 
interaction paradigm was developed with the development of 
sensors and devices. But the situation while research and 
development have been made in technology development 
center is nonexistent environmental studies of the interaction 
properties. It may simply constitute the mainstream studies[9] 
for examples and a classification only for the input and output. 
Conventional interaction techniques according to the form for 
outputting the screen showed a difference in the technical 
implementation. In addition, also it showed a difference in the 
implementation and the output screen according to the user 
interface or interaction method for manipulating a digitized 
information in the screen. Development cases are classified 
according to the manner described for implementing the 
method for outputting the display and interaction. 
Development cases are classified according to the technology 
method for implementing a method for outputting a screen 
and their interactions. Although interaction system 
categorized as a technology-driven in the existing researches, 
this paper defines and analyzes about the interaction 
technology as an extension to the space center concept. The 
interaction techniques can have a relationship with each other 
interaction properties or characteristics to the technical 
classification. It is formed in the interaction space by the 
existence of the primary and all the elements of the space that 
constitutes the ecosystem through the organic relationship. 
Therefore, we provide a significant interaction environment by 
defining the space- centric in the relationship. Through these 
organic relationship it can be analyzed for the interaction 
properties. This section analyzes the interactions of the 
ecosystem around technologies and practices existing 
technologies. That is, the classification to the dividing element 
that is configured on the interaction paradigm into layers. 
Properties can be found that classified as space, output, input, 
application. Existing research in the areas of research provides 
for basic interaction with physical objects, human agents, the 
environment [10]. 

When designing a special interactive interface, these 
properties should be considered to add a physical movement 
range. Of course, the simple interaction interface in most 
interaction environment  utilize one or both of these 
characteristics. Designers and developers do not need to pass 
instead of the properties for Ergonomics and usability of 
interaction. Based on these properties, the classification 
properties of the existing interaction and was classified by 
each spatial detail. If the details separated by a space center by 
the classification properties shown in Table 1. 
 
 

III. Space Interaction Framework 
 

As shown in Figure 1, the framework structure is composed 
of a display (output), input, application around the space. In 
this section, the display, the technique of the input, the 
application will be organized around the interactions ecology. 
It provides a basic environment interaction through the display 
layer, and provides a smart interaction execution region 
through the input layer. So the application of the interaction in 
the environment provide a variety of content through the 
application layer. Each layer are configured to space-centric 
layer. Each layers are applied to the display operating and 
user-recognition technology in order to run the smart 
interaction in hardware-based environments. This input data 
processing techniques are provided by being applied to an 
application for execution.  

Display layer is composed of projectors, FPD & CRT and 
touch-based display to build interaction environment. At this 
time, FPD (Flat Panel Display) is a thin and light display 
system, like LCD, LED, PDP and OLED. CRT(Cathode Ray 
Tube) display system is that protruding convexly back screen 
like TV. Display is built screen environment using the 
projector. It provides information to the user through the input 
device for the user's interaction. So that these display the same 
image content-related information displayed on the screen by 
the user's touch and perform the selection and operation of the 
video content. At this time, the recognition technology to 
technology and user management are applied in order to 
operate the projector based on a large display. 

TABLE I 
Interaction properties classified by Space 

       

Layer Properties 
Detailed Classification by Space 

Real Space Virtual Space 

Space 

Participant 
(user) 

One or more 
participants 

One participant 

Participation
(realism) 

Highly realistic,  
High sensitivity 

Lowly realistic,  
Low  sensitivity 
High Immersion 

Display

Size large and large-scale small and personalized 

Shape 
Plane, curved, 

irregular surfaces, etc 
Plane 

Method 
Projector, LCD, FPD, 
Large-scale method 

Projector, LCD, FPD, 
Personalized method 

Input 

Accuracy 
(sense) 

Low accuracy  
(Hands, Head etc.) 
Medium accuracy 

(Smart Input Devices) 

High accuracy 
(Keyboard, mouse, and 
individual input device) 

Portability 
Natural and free 

portability 

Natural use, 
Wired or wireless 

coexistence 

Frequency of 
use 

Limiting the frequency 
of use 

(multiple users) 

Variety of frequency of 
use 

(various participants)  

Applica
tion 

Contents 
Public information 

content  
Personalized content 

Type 
Advertising, Weather, 
Photography,  Paint 

Billboards, Group game 

SNS, Email, Calendar, 
Personal game 
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Input layer to the execution region of interaction provides 
the content through the user and environmental information 
through various devices and sensors. This video content 
management applications on smart devices for the user is 
installed and perform the selection and manipulation of video 
contents. The output of the video image contents is made to a 
user smart devices for this purpose. Smart device is capable of 
wireless communication with the outside. It communicates 
with the data delivery server. And then we can select and 
manipulate the video content being projected on the screen.  

Generally, a smartphone is used as a user for a smart device. 
Smart devices for users but use smart phones, smart pads, 
wireless or internet, tablet PC, etc. can be applied in addition to 
the network connection. In addition to the smart pad, a wireless 
communication and the Internet, such possible tablet PC and 
the network connction is used. Interactive tables is provided 
contents in a way easy and familiar to individuals or small 
groups. It's the table based on the touch display as the other 
devices to take advantage of smart module platform.. 
Interactive table is capable of multi-touch interaction to 
recognize touch point 10 such as a finger, hand, the object 
(card, stick) at the same time. Users can experience the 
collaborative computing experience to share, explore, create. 
In addition, it is possible to develop a variety of games and 
advertising content through motion recognition using a 
tangible motion sensor. User input is provided to the user and 
the environment information through the body and a variety of 
objects. Interaction is achieved through physical objects and 
the user's body parts (hands or head). In other words, the user 
allows to feel through the interaction by creating contents for 
the reaction according to the user's movement. It can be used as 
a form of media, advertising and marketing through a 
differentiated user experience by providing a character. If it 
proceeds with the event through a simple game in square and 
street(many space activities), it's the advertising effect.  

The application layer to the optional application space is 
available in a variety of content, depending on user and 

environment. At this time, the contents are worked and 
displayed based on the data entered through the input device. 

 
IV. Interaction Design and Implementation 

 
In this paper, we design and implement the interaction 

system and interface by focusing the  interaction framework 
based around of technologies in reality and virtual space. We 
will be developed for each specific space systems and 
interfaces after classifying the action in real space and virtual 
space. As shown in Table2, system that can be applied in the 
real environment are designed in such a way that the user 
interact directly with most based on the project. Smart 
Interaction content platform[11] will be photographing and 
transport users in ambient intelligent environment. It also 

TABLE 2 
Real Space Environment 

Applied 
Technology 

Projector based large-scale display technology 

Design and 
concept 

Implementation 
and application

 

Fig. 1 Interaction Framework Construction. 
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provides a variety of forms of digital content by means of the 
effective information transmission and games, advertising 
interface through the touch interaction. Smart interaction 
content platform includes the screen using the wall, a touch 
monitor or a projector, a camera for pickup the image and 
check the user of the status. 

As shown in Table3, system that can be applied in a virtual 
environment to the system are the AR-based shape, but the 
design is based on the most LCD. Most systems are designed 
and developed in a manner that provides an enhanced display 
through the projector. Space-based augmented reality gaming 
systems [12] uses Spatial Augmented Reality(SAR) 
technology that is the latest issues in order to provide a more 
immersive display gaming environment. SAR provides a more 
realistic image to the user by mixing the real world with virtual 

objects without special equipment. That is, it provides a more 
realistic gaming experience by type linked to the actual living 
things in the game environment. 

 
V. Conclusion 

Interaction paradigm has been centered around the made 
around the device, computing environment and human. 
Recently, techniques of interaction in ubiquitous computing 
environment  have continued to develop user-friendly input 
method. In this paper, we approached the way of the 
space-centric interaction such as paradigm of the new form.  
Therefore, we proposed the space-centric interaction by 
analyzing the interaction ecosystem through the organic 
relationship between the properties of the interaction in the 
ambient intelligence environment. That is, it has provided a 
variety of techniques in the interaction space. And then we 
divided into a real space and a virtual space through the 
space-centric design.  

Users and designers can easily design by providing a spatial 
interaction patterns. It made users easy to design by supplying 
space based interaction pattern in correlation of each elements 

in the interaction space. By analysis in model based patterns, it 
suggested an efficient interaction environment and an 
guideline to designers a simple interaction environmental 
designing. In this paper, the users get desired information in 
ease by supplying suitable space based interaction 
environment in smart interaction. In various interaction ways, 
this kind of smart interaction make users to get information 
easily by focusing on the spaces not on the input devices, then 
user could make human affinity interaction in the space. In 
other words, it supplies smart interaction system to users by 
space based designing.  
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Abstract -- This paper presents a novel three-stage technique 

in light of fractal hypothesis and knowledge mining to 

recognize bridge under complex background in infrared 

imagery. Firstly, image is segmented using gradient 

covariance.  Edges and corners in an image correspond to 1D 

(one-dimensional) and 2D discontinuities in the intensity 

surface of the underlying scene. Edges and corners can be 

characterized by the distribution of gradients detection. 

Furthermore, edges with in more texture environs are 

suppressed by introducing a measure of isotropic surround 

inhibitor, this results in edge energy by applying lesser 

weights to edges in texture environs and large weights to 

strong edges and clear boundaries. To extract lines from 

segmented edge image improved Hough transform voting 

scheme is used along with edge energy. This results in 

extraction of lines. Finally extracted lines are crosswise 

examined to evaluate the geometric information and the 

ubieties between bridge and its surrounding area. The 

experimental results on real-world and synthetic images 

show that the new method is efficient and effective for 

extracting bridge in optical images acquired by unmanned 

aerial vehicle and it improves target detection significantly. 

 
Indexed Terms -- Isotropic surround suppression, Edge 

detection, Image Field Categorization, Target detection, 

Bridge detection. 

 

I. INTRODUCTION 
 

Among the most crucial point in the trade and economy 

of a country are its airports [1,2] and bridges. Since the 

major travel routes and economical exchange is 

dependent on these two entities and they also hold a 

strong impact on the military and defense of a country it 

is extremely important to have strict means of 

surveillance and continuous scrutiny of these areas. It is 

the dire need of time to upgrade technology and enhance 

the ways of automatic detection so that such locations can 

be watched over. These aspects hold the basis of 

motivation for this paper.  

 

Methodologies for detection can be bifurcated into two 

ways: (a) Base to top driven information and (b)A top to 

down gathered knowledge [3,4]. But there can exist 

variations in the structures of bridges by large margins. 

Moreover, in case of low detailed images, the ratio of 

bridge to image becomes too small and hence hard to 

correctly interpret, making it difficult to carry out a target 

driven approach. Existing data points towards the usage 

of knowledge based methodologies for the detection and 

recognition of bridges [3-6]. D. Chaudhuri [7] classified 

the multispectral images into eight different types of 

land-covers by means of the technique “supervised 

classification”. He used the knowledge driven 

methodologies for this purpose. The classification is 

carried out at three levels. But there exists a drawback in 

this technique that holds a liability of overlooking any 

narrow bridge if it present along with the bridges having 

varying width in any image. In order to cut down such 

discrepancies, the water river regions are marked by 

means of connecting the bridge blank present between the 

water bodies.  

 

Water segmentation was used for bridge detection by 

Yuan et al. [3] whereas Zhao et al.
 

[4] made 

identifications of land regions and then distinguished the 

water regions for bridge detection.  Xiaohui
 
[5] and 

Xiaoke
 
[6] suggested the water is a homogenous area for 

achieving correct segmentations. However, none of these 

techniques can completely wipe out the interference 

created by shoals and water clutter [8] and may result in 

incorrect segmentation of the regions comprising bridges. 

There exist a number of other algorithms that make use of 

the parallel line detection scheme where there is a 

difficulty in getting complete parallel lines of bridge in 

the images even though there exists a variation in the 

intensity of grayscale between water and bridge [3, 8].   

 

In case of airport detection, a number of edge pixels may 

be extracted which can be useless and are present only 

due to the complex background. This could affect the 

analysis in an adverse manner. According to previous 

analysis, man-made objects are absent in the 

surroundings.  

 

Proposed algorithm locates ROI sub images by single 

straight line extraction firstly and then they are evaluated 

for qualification of bridge. Finally, the bridge recognition 

is achieved precisely by detection of alongside water 

areas by performing grayscale threshold and evaluation of 

cornerness QEG. Even with low image contrast proposed 

algorithm offers a good viability and precision in 

recognition of bridge in synthetic IR images. 

 

II. PROPOSED METHODOLOGY 

 
The algorithm extracts corners, edges and vertices in an 

image where 1D and 2D discontinuities are seen in the 

intensity surface of the underlying scene. Image feature 
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extraction is done by a two stage paradigm. Both the 

stages carry out a treelike categorization. For feature 

extraction, image processing is done in a unidirectional 

edge and an omnidirectional changing area (a corner) [6]. 

The Gaussian curvature of correlation function meant for 

analysis of texture could be applied here [9 , 10].  This 

motivated the UNIVAR/OMNIVAR categorization 

approach of local image features. Plessy corner detector 

is an established operator of the same class in computer 

vision [11]. Plessy detector makes use of a spatial 

average of an outer product of gradient vector, which 

equals the gradient covariance.  

 Consider the cross-correlations between and as 

 

=                (1) 

Where,                           

 
Which shows an integral corresponding to small region ſ.  

Let λ be an eigenvalue of this matrix. Since it is a 

solution of 

 

  ( =0                     (2) 

 
Two eigen-values of the matrix satisfy 

 λ1+λ2 = Sxx+Syy> 0                                         (3) 

 λ1λ2 = SxxSyy- S
2

xy> 0                 (4) 

Its discriminant is  

 

(Sxx+Syy)
2
 – 4(SxxSyy - S

2
xy)= (Sxx+Syy)

2
 + 4S

2
xy≥0       (5) 

 

In actually   are variances of two 

principalcomponents of the and  
 

Homogeneity measure QEG is dimensionless and 

normalized   

                 0 ≤  QEG≤ 1                                (6) 

QEG= }
2
= 4(SxxSyy- S

2
xy)/ (Sxx+Syy)

2         
(7) 

 

Complementary measure of QEG is PEG. Which is also 

dimensionless and normalized. 

                     0 ≤ PEG ≤ 1                                 (8) 

PEG = 1 - QEG = (Sxx- Syy)
2
 + 4(S

2
xy) / (Sxx+Syy)

2                (9) 
 

Where PEG and QEG are edge and corner respectively. 

Grayness variation which should be classified by PEG or 

QEG. Blob and Saddle patterns are shown in Figure 1 

Following are the properties of PEG and QEG: 

 PEG reaches 1 in slants of grayness. 

 PEG reaches 1 near edges or ridges. 

 QEG reaches 1 at a center of circular symmetry. 

 QEG reaches 1 at a center of rotational 

periodicity with a period =2. 

 QEG reaches 1 at a center of rotational skew 

periodicity with a period =2. 

Slants mean a pattern of grayness which are locally 

approximated. Edge and ridge refer to patterns of 

grayness which constitute the following characteristics: 

1. They exhibit a quick change of grayness across a line, 

which shows a step or ridge in cross  

2. Along the line, there is a small change in shape of the 

cross sections. 

 
Figure 1.  Simulation results of PEG and QEG for blob and saddle 

patterns. For each row, the leftmost diagram is an original grayness 

pattern and those to its right show the response to it. 

 
Once the edge image is formed, its magnitude E is used 
to formulate edge energy by isotropic surround 
suppression at any given pixel (x, y).  Edges with strong 
surround suppression carry the lower weights, the votes 
of edges in texture regions and complex backgrounds are 
of less implications, resulting in the formation of peaks, 
are thus lowered or even demolished by surround 
suppression while on the other hand, edges with peaks 
accumulated from clear boundaries between dissimilar 
objects likewise, buildings and sky (background), or 
roads and vegetation, are upheld or, if lessened, slightly 
get affected by surround suppression. In this paper the 
surround suppression used is preferred mainly for its 
efficacy and intuitive way of describing the confusion of 
edge pixels that are supposed to be eradicated.  
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Let  be an input gray level image, 

with , and let be its Gaussian 

gradient defined as the convolution between and the 

gradient of a Gaussian function  
 

 (10) 

The inhibition term is computed as a weighted local 

average of the Gaussian gradient magnitude over 

a ring around each pixel. While weighting 

function , defined as a normalized difference of 

Gaussians: 

                       (11) 

Where A is a normalization factor defined such that 

             = 1                                    (12) 

k is the ratio between the scale parameters of the two 

Gaussians, whose ideal value has been found to be4 and 

the symbol | . |+ is defined as 

 

The weighting function with  = 1 is shown in Figure 

2. The inhibition term  is computed as the 

convolution of the Gaussian gradient magnitude  

with the inhibition filter  (r): 

 

 

Figure 1 weighting function  

 

  
(a) 

  
(b) 

  
(c) 

  
(d) 

Figure 3 a) Input Images b) Edge output (PEG) c) Corner output 

(QEG) d) Detection results using proposed method 

Results of Isotropic surround suppression have been 

shown in Figure 4. 
  R1 Surround Supressed Energy
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Figure 4 Isotropic Surround Suppression energy 

Further region of interest (ROI) is obtained by means of 

straight line extraction using Hough transform. The 

Hough transform (HT) (Hough, 1960) is extensively used 

as one of the typical techniques in computer vision and 

image analysis. HT has widely been used to locate and 

detect geometric features such as lines and curves in an 

image (Duda and Hart, 1972).  

 

Extracted features from input image are mapped on 

parameter space that generates votes [12] for parameter 

sets. Features with a large number of votes are identified 

by searching for significant local maxima in accumulator 

array. Standard Hough transform and its derived methods 

with standard voting scheme gives detection rates below 

expected [13] when used on real world images. One 

major reason for this decline is the non-linearity of edges. 

Further, any false peak with high votes in the Hough 

space suppress a nearby true peak, which leads to a 

missing line.  

 

Complex background typically do not possess high 

perceptual importance when segmentation of target body 

from background or from each other need to be extracted 

such as finding the region of interest from the 

surrounding artificial objects. Also some texture regions 
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do have real lines, likewise, lines produced by grills of 

the bridge. These lines do not describe distinct features 

defining the object. Instead they are regarded as 

components of the texture. It is reasonable to suppress the 

influence of edge pixels formulated by the complex 

background and texture regions so that quality of peaks 

detected in Hough space may be lifted. From 

neurophysiology, this point is also provided that, the 

presence of a complex surrounding decreases the 

perceptual importance of the point under concern in 

human visual system (Knierim and van Essen, 1992; 

Jones et al., 2001). We have used an approach that works 

by giving each edge a weight in accordance with the 

strength of surrounding suppression at the position during 

its voting into Hough space (Grigorescu et al., 2003, 

2004). Figure 5 shows the comparative results of image 

Figure 1(a) of both techniques using standard Hough 

transform Figure 4 (b) shows result of an improved 

Hough transform voting scheme utilizing surround 

suppression. By introducing a measure of isotropic 

surround suppression, edge pixels are treated differently. 

By giving minor weights to texture edges and larger 

weights to strong and perceptual, and using these weights 

to accumulate votes in Hough space,this results in 

reduction of false peaks formed by texture edges which 

are suppressed, and the quality of detection results is 

improved.  
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 Energy Based Hough Transform
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Figure 5 a) Peaks shown on Standard Hough space b) Peaks 

shown on Hough space using voting scheme 

III. TARGET BODY EXTRACTION 

 
This section describes the detection of linear targets using 
the resulting line(s) which are ROI positions. Proposed 
method doesn’t require the whole water area 
segmentation. Instead Qeg (cornerness) is used to 
measure non homogeneity around the target [14]. Figure 
6 shows the segmented bridge. The rule based 

verification sequence which helps to reduce the false 
alarm in detection of the target is as follows. 

1. The line(s) which are less than known length are 

eliminated. 

2. The cornerness shows that texture density on both 

side of target easily classify bridge form runway or 

any man made linear line segment. In case of bridge 

it should be low as alongside area of water area is 

homogeneous and flatter. 

3. Simple threshold methods often miss the true 

segmentation of the objects [15]. For this, pixel 

traversing is used to measure orthogonal intensities 

alongside target where minimum grayscale values 

corresponds to high value area. Non homogeneity of 

surrounding exist in those areas where greater extent 

of terrain changes or man-made changes occur. Even 

in that case saliency remains high.  

4. The line extracted after the rule based verification 

will be the particular bridge target. 

 

(a)  

 

(b)  

 

(c) 

Figure 6(a) Synthetic image (b-c) Non-uniformity of grayscale 

values 

 

IV. COMPUTATIONAL TIME  

 

The efficacy of proposed algorithm is shown in this 

section. Experiments are performed using MATLAB on a 

machine with 2 GHz processor and memory of 4 GB. It 

takes about 1 second to process one image. On image size 

of 576 x 768 following are the computation time.  
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Methods Image 1 Image 2 Image 3 

PEG / QEG Detection 0. 6848 0.6515 0.7655 

Target Extraction 0.3770 0.3671 0.3003 

Total 1.0618 sec 1.1186 sec 1.0658 sec 

 

V. EXPERIMENTAL RESULTS 

 

To validate the efficacy and the extent of the proposed 

algorithm, 2 images are tested in this paper. The proposed 

algorithms segment the straight lines and make use of 

intensity and cornerness to perform validations, so it is 

able to extract line segments even in low contrast regions. 

 

VI. CONCLUSION 

 

The recognition of linear targets like bridges under the   

complex background  is implemented and it is made clear 

that proposed algorithm is not specific to any orientation 

of the target; also it does not rely on any structural 

formation of the target. Even with low image contrast, 

proposed algorithm offers a good viability and precision 

in recognition of linear targets like bridge or runway. 

 

The focus for future work will be mainly in two 

directions. Firstly, the current work is designed in order 

to train the object designer in such a way that it identifies 

objects pertaining to linear shape category. It will further 

be extended for the detection of different objects 

pertaining to multiple categories. Secondly, this current 

work focused on using the spatial information but the 

future aims include combining it with rich spatial 

information in order to achieve better and more precise 

object detection. 
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Abstract 
 

Virtual reality space based on head-mounted display 
demonstrates the concept of ‘non-places’as put forward by 
Marc Auge. Spatial practice in virtual reality space which 
offers visual reality is delivered through the ‘act of seeing.’ 
Here, spatial cognition, experience and interaction enables 
sensory metastasis. Spatial practice in Virtual reality space 
results in interaction and experience based on the process 
of visual cognition. Also, it gives sense of reality and 
existence to facilitate contents immersion.  
 
keywords: Head Mounted Display, Virtual Reality Space, 
Non-places, Immersion and Presence 

  
 

I. Introduction 
     

Advancement in digital technology and various media has 
led to the increasing importance of virtual reality space beyond 
the conventional notion of physical space. Virtual Reality(VR)  
space, where visual reality takes precedence, the user interacts 
with the space through visual cognition. 

As such, VR space which is based on head-mounted display 
(HMD) can be considered to be a place, following Marc Auge’s 
concept of ‘non-places’ which is formed through the conditions 
of supermodernity and digital network technology society. In 
this ‘non-place’ of VR space, spatial action is accessible 
through visual behavior; VR space extends its significance 
through spatial cognition and user experience.  

 
II. Non-places and Spatial Practice  

 
A. non-places 
 
 In Marc Auge’s notions of place and space, ‘place’ is defined 
through relationship and history and relates to identity; ‘space’ 
does not, which is why it’s considered ‘non-place.’ Here, 
‘non-places’ are not anthropological places which lack 
symbolic expressions of identity, relationship and history; 
rather they exist on the basis of supermodernity – a feature of 
modern, technological society.  It’s not a place for staying; it 
includes network-based space for passing by. This is confirmed 
in that social network services (SNS) space on mobile media is 
considered a ‘non-place.’ 

Thus ‘non-space’ is characertised for its circularlity, passage, 
occupation and connection which allows for temporary and 

contract-based staying and communication. HMD-based VR 
space allows for network connection, combining device and 
contents, from a physical place to digital space, wherever the 
user may be; thus it is considered a ‘non-place.’ [1-5] 
 

TABLE I 
Auge’s Non-Places and Places 

 
Non-Places Places 

Transit Residence 
Interchange Crossroads 
Passenger Traveler 

Housing estate Monument 
Communication Language 

 
 
B. Spatial Practice 
 

Michel de Certeau called space ‘practiced place;’the 
importance of story created through the act of walking in space 
was emphasized. Here, the ‘act of walking’ relates the user who 
experiences the space with that space through the practice; the 
user and space influence each other.   

Given that de Certeau focuses on how the ‘act of walking’ 
reads and interprets space, the process of visually 
understanding space can develop in the the process of spatial 
cognition and interaction. The sensory experience of congition 
through the ‘act of seeing’ expands space and leads to a 
renewed understanding. This experience causes the emotions 
felt by the agent who experiences the space to expand into 
cogntivie and perceptual elements; their significance is thus 
expanded in sensory terms, resulting in the expansion of space. 
This is what enables spatial practice based on interaction with 
and understanding of space.  

VR space which exists through digital media takes on the 
characteristics of multimedia based on data such as text, image 
and sound. To become aware of such space, visually perceived 
image and the symbolism of text must interact with individual 
experience to merge into a single symbolism. [3, 6] 
 
C. VR and Spatial Practice 
 

The concept of ‘non-places’ as physical space is defined by 
words or text. The ‘non-places’ of daily life and experience, 
‘passing point’ or ‘temporary residence,’ are places which we 
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move to  spatially in order to fulfil objectives. What connects 
the individual with the environment, other than relationship 
formed with the particular purpose of place, is language and 
image created by it.   

If this concept of ‘non-places’ can develop to be defined by 
media symbols, VR space, which can be defined as spatial 
movement by digital nomad, may be termed a space with its 
own purpose, isolated from the real world. If VR space is seen 
not as residential space but rather space of transit and 
movement, thus a ‘non-place,’ then the newly created reality 
and spatial practice in VR space merit our attention.    

SNS space, a virtual ‘non-places’ of mobile media, can be 
seen through text, photos and video; on the other hand, VR 
space can be visually received through 360-degree video. Here, 
the notion of walking, which includes visual perception and 
cognition of it, can be integrated with the act of moving. The act 
of seeing, visually understanding and recognizing space for 
experience in VR purports to acquire spatial information and to 
explore the space; this is the process of spatial practice in VR 
space. In other words, sensory metastasis occurs from virual 
space. Such sensory action of the user’s experience imbues VR 
space with the significance as space for the user; and the need 
for spatial formative design considering user experience can be 
explained. [7-9] 

 

  
Fig. 1 VR Space: Geukrakjeon, Bulguksa Temple 

 
 

III. Conclusion 
 

In the process of visual recognition of real space, humans 
visually perceive landmarks, routes and selection points along 
with graphic elements such as colour, size and form. These are 
then integrated with individual experience to understand and 
experience the space. In VR space, there is complete visual 
freedom. This is why UI and visual direction are needed to 
inform the user who seeks to experience VR space through the 
‘act of seeing.’ 
Experience in VR space transforms the space of observation 
into the space of experience. ‘Seeing’ is entering and 
immersing oneself into that virtual space for cognition; the act 
of paying attention can develop into the idea of residing in that 
space. [10] This ultimately is a development from seeing to 
being. Spatial practice in VR space results in interaction and 
experience based on visual perception. Also, interaction and 
understanding of sensory space based on user experience 
endows a sense of reality and existence, enabling contents 
immersion.   
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Abstract 

 
For the conversion of dc to mains ac, a high level of input 

dc must be supplied, hence comes the application of step 
up conversion mechanisms. Recently, a lot of dc to dc 
converters are being implemented whose selection depends 
mainly upon the low cost, high efficiency, complexity and 
robustness of the design. The isolated boost converters are 
becoming much more common for their increased 
protection of the components and high productivity. The 
use of high switching frequency and closed-loop feedback 
mechanism by controlling the PWM plays its role in 
providing a smooth output and lowers the transformer size. 
This paper classifies most popular step up conversion 
topologies according to the desired power rating. Their 
positives and drawbacks are also discussed in the paper. 
Finally, a selection among the different topologies is given 
on the basis of the desired wattage of the system under 
design.  

 
Keywords: dc-dc converters, output power, efficiency, switching 

devices  
I. Introduction 

 
     Dc-based power line distributions and micro grids provide 
the most efficient solution in the power industry [1], [2], [3]. 
For reducing the transmission losses and increasing power 
efficiency in transmitting energy to far off places, high dc to dc 
converters are needed [1]. To convert dc value into effectively 
an AC of peak value 220V, it becomes necessary to convert the 
lower voltages from 12V etc. to up to 311V (usually 330V 
including losses), which is the RMS value of 220V ac mains 
cycle [4]. A high intensity discharge (HID) lamp ballast used 
in automotive headlamps can be considered as an example 
where there is a need to up convert the 12V to 400V in order to 
provide the startup voltage during the steady state operation [5]. 
High voltage converters are also readily used in X-ray imaging 
and radio frequency generation etc. [6]. The use of MOSFETs 
and IGBTs are advantageous in terms of reduced size and 
dynamic responses [7]. 
PWM is frequently implemented for effectively controlling the 
output of the dc-dc converters [8], [9]. But there is a 
requirement of reducing the switching losses of the MOSFETs 
being used [8].  
At present, the size of components has been reduced and hence, 
the size of dc to dc converters must be minimized too[10]. This 
is done by raising the frequency of operation and hence 
reducing the size of the transformer effectively [10].  

High efficiency is required in order to effectively convert the 
voltage levels and this can only be achieved by using the 
appropriate converter topology [7]. Output filters on the other 
hand, smooth the output waveforms so that they can be easily 
implemented by the load attached [11]. 

This paper discusses the different types of topologies that 
may be implemented to raise a small voltage input, in the 
minimum range equal to 12V, to a high output voltage values 
of 330V dc. The different topologies under discussion include 
the Flyback arrangement, Forward boost converter, Half- 
Bridge and the Full-Bridge step up converter [12]. This paper 
conducts a survey on these different topologies given in 
various journals and conference papers in terms of the output 
power and efficiency. The full bridge topology is the highly 
popular and widely used mechanism in dc-dc converters [4]. 

 
II. Component Selection  

A. Selection of the switching devices 
 
The use of high switching frequencies is desired to achieve 

smaller size of the transformers and reduce the cost. Usually, 
IGBTs are preferred for operating at high frequencies and high 
voltage levels while at comparatively lower voltage levels and 
frequencies, power MOSFETs are utilized [13]. For low output 
voltages, synchronous MOSFETs replace the secondary 
diodes for rectification [12]. The IGBTs have high switching 
frequencies, high relative gate impedances than the GTOs and 
have different voltage ranges for their operation [13].  They 
also increase power density [14]. Hence, they are replacing the 
GTOs [15]. To select the switching frequency based on the 
output power for class E, the following graph can be utilized 
for the FDN361AN [16]. 

 Fig. 1 Normalized device loss for FDN361AN vs Pout 
Source: [16] 
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B. Core Selection 
After the selection of the desired switching frequency, the 

next step is to select the core material for the construction of 
the transformer [13]. Ferrite cores are most widely used for this 
operation as they are very small in size and provide high power 
outputs. The following table1 shows the selection of ferrite 
cores based on the 20 KHz of switching frequency [13]. 

 
TABLE I 

 COMPARISON OF CORE MATERIALS AT 20 KHZ. 50 KVA. 
SOURCE: [13]  

Core Material Bm 
(Gauss) 

Relative 
Size 

Cost 
$/kg 

Relat
ive 

Cost  
Amorphous (260553) 

                   (2605SC)                                                                                     
aaaaaaaaa(2714A) 

 2,379 1.2 33 67 
1,000 2.4 33 128 
4,200 0.8 176 232 

Ferrite           (387) 
                      (H7C4) 
                      (3C80) 

1,600 1.3 2.2 2.9 
2,160 1.0 2.2 2.3 
1,700 1.2 2.2 2.8 

Orthonol (0.051mm) 
               (0.025mm) 
               (0.013mm) 

280 6.2 24 241 
650 3.3 33 176 
950 2.5 42 169 

Alloy        (0.051mm) 600 3.5 24 136 
Supermalloy(0.051mm) 
                     (0.025mm) 
                    (0.013mm) 

2,000 1.4 33 76 
2,500 1.2 44 86 
2,900 1.1 55 96 

Square Permalloy 80              
h                    (0.051mm) 

               (0.025mm) 
               (0.013mm) 

 
  2,400 

 
     1.2 

 
   33 

      
     66 

2,000 1 4 44 101 
2,400 1.2 55 110 

Magnesi Low large   
Supermendur low large   

The cores can also be chosen depending on output needs as 
given by Magnetics core selection tables [17]. 
 

III. Proposed Topologies 
 

There are a number of topologies like non-isolated topologies 
discussed in [5], [18], step down topologies by considering the 
buck-flyback topology given in [19] and also some multiple 
input dc-dc converter topologies in [20] and [21] and most 
modern of them being the digitally controlled models as 
described in [22]. However, we are interested in the basic 
converter configurations as discussed later. 
 
A. Flyback Converter 
 The flyback arrangement is elaborated in the Fig. 2 [23]. It 
works on the principle that when the transistor conducts, the 
diode D1 is reverse biased [23] and no energy flows towards 
load [24], rather is stored in transformer’s primary windings 
[23].  
When the transistor is turned off, the diode forward biases due 
the referred  magnetizing current to the secondary winding 
[24]. This stored power is then fed to the load [23]. The flyback 
arrangement can be made bidirectional by connecting switches 
at the primary as well as the secondary [25]. The gain of the 
flyback arrangement [23] is given as:                   
                                                    (1) 

 Fig. 2 Basic Flyback Arrangement 
Source: [23] 

 
a. Merits & Demerits 

 
The flyback arrangement has been used in power supplies of 
the televisions and also has been extensively used in the 
systems of lower wattage (50-100W) [23]. The major positive 
of using this configuration is the least number of components 
that are being used in its mechanism and also the simplicity 
that it provides in the control mechanism [24] [23]. 
 
B. Forward Converter 
 
Its basic circuitry is shown by the Fig. 3. An extension to the 
flyback converter is the forward converter [26]. Here, the 
increase in efficiency is done by returning the energy stored in 
transformer to the source [24]. When the transistor is switched 
on, the output diode D1 is forward biased and the power 
transfers through filter and finally to load [24]. Hence, power 
is not stored in transformer [26].  
On switching the transistor off, the reverse polarity of the 
transformer causes the diode D1 to be reverse biased and the 
other two diodes D2 and D3 are forward biased for transferring 
the power to load through the inductor L [24]. 
For same turns ratio, the duty cycle is reduced to half (0.5) [23] 
hence limiting to the range D<=0.5 [23] and in general is given 
by: 
                                                                         (2)                                   
The output voltage [27] becomes: 
                                                            (3)  

 Fig. 3 Basic Forward Arrangement 
Source: [28] 
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 Fig. 4  Basic Half Bridge Arrangement 
Source: [29] 
 a. Merits & Demerits 
As the transformer does not store energy in this case, therefore, 
there is a requirement of a minimum load that should always be 
present at the output so as to compensate a very high output 
voltage that can accommodate at the capacitor [24]. This 
topology is used for medium power ranges of below 200W. 
 
C. Half-Bridge Converter 
Fig. 4 shows the basic arrangement of half bridge converters 
[29]. This topology matches the mechanism of two forward 
converters joined in cascaded form[24]. Capacitors play the 
role of maintaining the voltage across the primary [30] as the 
half of the input voltage [24]. 
There are a total of four modes of operation. Mode1 
corresponds to when Q1 is on and Q2 is off, Mode2 
corresponds to when both Q1 and Q2 are off, Mode3 when Q1 
is off and Q2 is on and finally, Mode4  corresponds to when 
again both the transistors are off [24]. During the Mode1, the 
diode D1 conducts only and hence the half “Vp” is transferred 
to secondary and finally to output [24]. During Mode3, the 
diode D2 conducts only and hence the half of negative Vp  
goes to secondary and finally to output[24]. During Modes2 
and 4, the stored magnetizing current flows through output 
diodes [24]. 
The output [31] becomes: 
 
                                          (4) 
 

a. Merits & Demerits 
In this case, the duty cycle cannot exceed 50% and this 
topology is used in power ranges of up to 400W [24]. In 
comparison to forward converter, output wattage of  half 
bridge configuration is twice for the same switching devices 
and ferrite cores because of half primary voltage applied at the 
MOSFETs effectively [24]. But due to more complexity, the 
forward or flyback arrangements are preferred for power 
applications of less than 200W [24]. Also, the half bridge 
effectively utilises only half of the input ac cycle. 
 D.Full-Bridge Converter 
 
The final and the most efficient topology under 
implementation these days is the full-bridge configuration of 
the dc-dc converters. Fig.5 shows the basic arrangement of this 
famous topology [24]. Just like the half bridge converter, full 
bridge configuration also has four modes of operation. The 
Mode1 corresponds to when 1st and 4th switches are on and 
2nd and 3rd ones are in off state, Mode2 corresponds to when 
each switch is off, Mode3 when 1st and 4th are off and 2nd and 
3rd are on and finally, Mode4  corresponds to when again all of 

the transistors are off [24]. The two pairs of transistors Q1, Q4 
and Q2, Q3 are alternatively driven simultaneously [27]. 
The voltage after being stepped up by the transformer’s turns 
ratio is then converted to pure dc by rectification and 
filteration[24]. Fig. 6 shows the typical waveforms of the 
full-bridge dc-dc configuration.  
During the Mode1, voltage is given by VgDTs. And during the 
mode3, the total voltage is equal to –VgDTs. Hence the overall 
applied volt-seconds to the primary equals zero [23]. The 
output voltage [31] is thus given by:  
 

 2                   (5) 
 

The duty cycle is given by [32]: 
 

                                         (6)  
 

a. Merits & Demerits 
 

This topology is useful for very high output power requirement 
of above 500W and has the most efficient use of the 
magnetization ferrite core and the MOSFETs being used [23]. 
The full-bridge uses four MOSFETs as compared to the half 
bridge configuration and also has twice the output power of the 
half bridge, where half bridge only utilized half of the effective 
ac cycle [24]. However, in terms of cost and complexity, full 
bridge is the most expensive and the complex one to 
manufacture. The tapped inductor can be used in the output 
that solves the problem of conduction losses during the 
freewheeling period [33].  

 Fig.5 Basic Full-Bridge Arrangement 
Source: [23] 

 Fig.6 Typical waveforms of Full-Bridge Arrangement 
Source: [23] 
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IV. Conclusion 
 

The paper reviewed selection of components and surveyed 
different topologies that help in prototyping the dc- dc step up 
converters. We studied the basic mechanisms of the most 
widely used topologies and discussed their merits and demerits. 
In a nutshell, we come to the conclusion that for low power 
demands and low cost, we can easily choose the flyback or the 
forward converters in designing our system. However, this 
selection comes with greater simplicity but very low efficiency 
at the output. For higher wattage systems, more complex 
designs like half bridge or the full bridge configurations must 
be used. Although these configurations are comparatively 
expensive and hard to build, these converters provide much 
greater efficiency, control and effective utilization of the 
components. 
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Abstract 
 

Yeon Sang-ho, who is drawing a public attention to his 
great hit movie ‘Train to Busan’ (2016) that had attracted 
more than 10 million viewers, was known as independent 
animation director. Acknowledged for his works that deal 
with social criticism and man’s hypocrisy, Director Yeon 
Sang-ho is being highly acclaimed for ‘Train to Busan’, 
which is a creative Korean version of zombie movie. The 
great commercial success of the movie is attributed to his 
creative view of the world and notion of man’s hypocrisy, 
which mingle well with the object of horror -zombie- and 
the atmosphere of the current society. The present study is 
aimed to analyze his animation works and movies directed 
along with those of other directors who started with an 
independent movie and attained commercial success, and 
their unique inner world. 

 
Keywords-Independent movie director Yeon Sang-ho; 

Post-modernism movie, Commercial movie, Genre movie, Korean 
version of zombie 

  
I. The Characteristics of Independent Movie Directors 

     
Through unique and creative techniques in works, many 

independent movie directors have set their own view of the 
world and tried to explain intrinsic meanings and convinced 
the audience of them, using abstract visual expressions such as 
change, transformation, and symbolism of time and space. One 
common point found among such directors as David Lynch, 
Coen Brothers, Quentin Tarantino, Zack Snyder, and Bong 
Jun-ho is that they are widely acknowledged for their 
independent movies in movie circle and have also achieved 
success as commercial movie director [1]. 

Director Yeon Sang-ho, who became known as animation 
director with his animation work ‘The King of Pigs’ in Pusan 
International Film Festival (the PIFF) in 2011 as the movie 
was put on screen, attracted more than 10 million viewers to 
his movie ‘Train To Busan’ in 2016, making himself a 
promising movie director [2]. His works before the great 
success are characterized with low budget independent 
animation of ambiguous storytelling, which reflects his strong 
social consciousness. Looking into the world of his works, this 
study attempts to explore this rare case that an independent 
animation director turns into a real-action movie director and 
made a commercial success from previously noncommercial 
work.  

Director Yeon Sang-ho liked black cartoon series and horror 
works from his childhood and expressed his propensity of 
distrust and criticism toward the society through his works. His 
previous works were all 2D animations and the pictures were 
drawn in simple and plain style. Also, he tried to highlight and 
criticize Korean reality in the form of animation. 

The themes of social criticism are reflected on his animation 
works ‘Love Is Protein’ (2008), ‘The King of Pigs’ (2011), 
‘The Fake’ (2013), and the latest ‘Seoul Station’ (2016)’. He 
used post-modernistic and surrealistic expression techniques 
to beautify violence, and ironic technique to show hierarchical 
society and extract the inner emotions of a character. 

 
II. Human Basic Instincts revealed in Horror Films 

 
Director Yeon Sang-ho created a unique world for adults in 

his animation by placing all of selfish, lonely, and helpless 
emotions of a dark society into an animation work [3]. 

“Man’s hypocrisy” is the most important theme for his 
expression and considered as the most unique and profound 
artistic esthetics. In Fig. 1 ‘Love is Protein’, the scene where 
the owner of a chicken shop gives his baby to a customer for 
food, crying, shocked the audience a lot. On one hand, this 
crying scene makes them feel sorry, but on the other hand this 
strange scenario that ‘the customer enjoys eating the baby, 

seeing it off’ satirizes the reality of the hypocritical society.  
Fig. 2 animation ‘The Fake’ is a work of lampooning the 

hypocrisy of a church. It urges many viewers to think over 
their stereotype of a church and religion and evidences another 
indirect influence that animations can have. 

 
 

Fig. 1 Scenes from ‘Love Is Protein’ 
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For this reason, Fig. 3 ‘The King of Pigs’ was invited to and 
screened in 2011 Pusan International Film Festival (the PIFF). 
This animation movie surrealistically depicts high school 
students growing in crisis and in the middle of violent 
environment. The overall atmosphere of the movie is dark and 
reality and unreality, and present and past cross over each 
other. Also in this work, the director criticizes the society for 
miserable lives of high school students. Using unique camera 
techniques, the director tried to boldly describe the situations 
and used close-ups to convey complicated emotions of 
characters to the viewers. 

This animation movie is highly evaluated and regarded as 
one of the rarest excellent works of Korean adult animations 
that deal with brutal and realistic theme. Director Yeon 
Sang-ho compares man with pig and personifies cat in order to 
disclose human inner world more.  

Animation movie ‘Seoul Station’ and a live-action movie 
‘Train to Busan’ (Fig. 4), which were produced in 2016, also 
deeply investigate into human basic instincts [4]. They show 
characters revealing their selfishness when faced with danger 
without fail and hurt others by any means necessary to save 
their own lives. It also shows the cruelty of the reality by 
depicting the government scarify innocent lives for the sake of 
its benefit. In movie ‘Train to Busan’, the director views the 
zombies from a different angle and then they feel to us as 
another reality in the society. Therefore, Director Yeon 
Sang-ho is regarded as the founder of “Korean version of 
zombie” and draw a keen interest and attention from the world 
for his unique personality and style in movie [5].   
 
 
 
 

 
III. Conclusion 

 
Zombie movie ‘Train to Busan’, which reflects the director’s 

view of the world, is drawing an attention, making a 
commercial hit. While the audience predicates that the 
expressions of social criticism as shown in his past animation 
‘The King of Pigs’ are typical for independent movie, they 
acknowledge the movie ‘Train to Busan’ for the pleasure of 
criticism and strong commercialism in which realism with 
actual images is well blended in Yeon Sang-ho’s way of 
expressing hypocrisy. As a result, the movie succeeded in 
attracting more than 10 million viewers to theaters. 

This study tried to search directors who had a similar success 
as Director Yeon Sang-ho’s and analyze their world of work to 
find factors with which independent movie and commercial 
movie keep each other’s boundary and can make a success. As 
webtoons has recently become very popular in Korea, they are 
often reborn to movie before animation. Korean cartoons and 
animations are more easily converted to movie than other 
countries because they are realistic and reflect social aspects 
rather than pursue fantasy movie. In a following study, the 
author intends to examine the contents of originals for movie 
and the intent of expression of the originals and movie 
directors. 
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Fig. 2 Scenes from ‘The Fake’ 

 

     Fig. 4 Scenes from Animation ‘Seoul Station’ and Movie ‘Train to 
Busan’ 

 

    Fig. 3 Scenes from ‘The King of Pigs’ 
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Abstract 
 

Amid active cultural exchange between two leading 
Asian nations, China and Korea, this paper examines two 
works of animation, <Big Fish & Begonia> and <Yobi, the 
Five Tailed Fox>, to analysis the theme of feminism in two 
aspects; character image and storytelling. It is shown that 
while there are a number of achievements, there are also 
shortcomings which conflict with the ideas of feminism. As 
China-Korea cultural exchange develops, we see an 
increasing number of Korea-China joint productions of 
animation. It is hoped that expressions of feminism 
through character and storytelling, as covered in this 
study, will inform the product of many more feminist 
animation works not only in Asia but also all over the 
world. 

 
Keywords-component; animation; feminism; analysis; 

Korea-China 

  
I. Introduction 

     
The role of animation goes beyond that of artistic expression 

to include ideological communication in social context. Many 
artists convey their thoughts on the society through the 
medium of animation; indeed, good animations address all 
matters of society, economy, history and culture. The human, 
social questions in animation become the very spirit of 
animation. Feminism began in the late 19th century as a 
movement for gender equality; it has challenged the 
male-dominated status quo. From before animation gained its 
prominence, feminism found its expression in literature, 
theatre and film. As the feminist movement entered an era of 
modern feminism (from early 20th century to the 1960s), 
animation too began to grow rapidly. As such, female 
characters began to feature as heroes in western animations, 
such as <Snow White (1947)> and <Alice in Wonderland 
(1951)>. The western culture, as the origin of feminism, has 
long been influenced by feminist culture; which is why early 
feminist animations were all produced in the west. As 
information technology was limited and Asian nations had a 
much more conservative outlook, feminism struggled to make 
its way into Asia; hence there have not been many feminist 
animations. During the era of post-modern feminism (from the 

1960s to the present), many animations in the West began to 
reflect feminist ideas. Disney, having long produced a series of 
stereotypical prince-and-princess stories, also began to 
produce works which messaged female independence, such as 
<Mulan>, <Brave Heart> and <Frozen>. These excellent 
works subconsciously propagate the idea of feminism with a 
global scope. At the same time, we begin to see works of 
animation with feminist ideas coming out of Asia. This study 
examines two such works, <Big Fish & Begonia> and <Yobi, 
the Five Tailed Fox>, from two leading Asian nations. The 
goal is to analyse character image and storytelling to examine 
the representation of feminism in those works, contrasting the 
expressive styles of feminism in two works.  

 
II. Feminism and Animation 

 
A. The Concept of Feminism 
 

Feminism is a social theory and a political movement which
 originates from and is motivate by women’s experience. Whi
le criticising social relations, many supporters of feminism pr
offer analysis of gender inequality and agenda for promoting 
women’s rights. Feminist theories seek to explain the essence 
of inequality, politics and power relations based on gender, an
d sexuality. The feminist perspective sees that the contempora
ry society is patriarchal in nature, endowing more rights to me
n than women. As a grassroots movement which transcends cl
asses and borders, feminist movements in different cultures ha
ve come to take different feature; they also promoted different
 agendas, closely related to local culture. [1]  
 
B .Relating Feminism and Animation 

 
When feminism began to develop in the late 19th century, i

t used media such as literature and theatre to spread its ideas. 
As the film industry developed, cinema also became an import
ant tool for feminism. Animation, on the other hand, only beg
an to feature female heroes when feminism entered its modern
 era (from the early 20th century to the 1960s). Animations wi
th female heroes, represented by Disney’s princess series, wer
e largely welcomed by the public. Although Disney created fa
ntastic princess characters, but they all ended up being saved 
by a prince, living happily ever after as the prince’s wife. Suc
h stereotypical prince-and-princess love stories reflected the r
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eality of repressed women’s rights; although they were ostensi
bly animation featuring female heroes, they in fact represented
 male-led social order. [2] The advent of the era of post-moder
n feminism coincided with the production of <Mulan (1990)> 
which in real sense moved out of the traditional prince-and-pri
ncess frame to show a courage, free and independent woman; 
the brave journey of Mulan left a lasting impression, [3] Subs
equent animations like <Brave Heart> and <Frozen> also sho
w female heroes struggling to be free and to find their own ide
ntity; these works finally echo the feminist ideas. These great 
animations from the west subconsciously propagate feminism 
on a global scale. As feminism continues to develop, we have 
seen feminist-inspired animations coming out of Asia as well. 
In particular leading Asian nations like China and Korea have 
produced feminist animations which reflect their own national
 brands of feminism. Here, <Big Fish & Begonia> of China an
d <Yobi, the Five Tailed Fox> of Korea were of particular imp
ortance, generating debates and great interest, at times even ca
using controversies.  
 

Ⅲ. Feminism in Chinese & Korean Animation 
 

A. Cases Selection 
  

TABLE I 
SYNOPSIS OF THE  CASES 

 
Country Title Length Director Year 

 
China 

“Big 
Fish & 
Begoni

a” 

 
1’45’’ 

 
Liang Xuan 
Zhang Chun 

 
2016 

 
Korea 

“Yo
bi, the 
Five 

Tailed 
Fox” 

 
1’25’’ 

 
Sunggnag 

Lee 

 
2007 

 
 
B. Feminism in Animation Character Image 
 

The female hero of <Big Fish & Begonia> is called “Choo
n,” a 16 year-old girl with short hair. She wears traditional Chi
nese costume and black skirt. Her slim, clean figure without e
xaggerated makeup represents her pure and innocent spirit. Ch
oon has firm eyes and seldom smiles. Such characterisation cr
eates a firm, simple feminist character in Choon.  

The hero of <Yobi, the Five Tailed Fox> is a 10 year-old gi
rl which is in fact a five-tailed fox called Yobi. Her hair resem
bles fox’s ears and her eyes are not dissimilar to those of a fox;
 she also has five short, white fox tails. She wears red top and 
black skirt, an ordinary appearance of a 10 year-old girl. Tradi
tionally, fox is thought to be an alluring and yet sly animal. Ho
wever, Yobi takes the form of a lovely girl. Here, the author a
ppears to be trying to save Yobi from the stereotypical fox cha
racter upon which biases have been built. In fact, the very tran
sition of Yobi into a new, lovely character aligns with the femi
nist rejection of traditional models of women. 
 

 
 
Fig.1  “Choon”&“Yobi” 
                                                    
C. Feminism in Storytelling 
 

TABLE II 
FEMINISM IN STORYTELLING 

 
<Big Fish & Begonia> <Yobi, The Five Tailed Fox >

1. Ideological desire for  
freedom and escape from 
the restraints of traditiona
lcustoms  
2. Status and Positional E
quality between Women 
and Men  
3. Women’s Responsibili
ty 
4. Female perspective on 
the world 

1.Female compassion and 
tolerance 
2.Escape feudal discrimination
against women 
3. Self-determination 
4.Women fight to gain equal 
rights 
 

 
In <Big Fish & Begonia>, Choon appears in the first Act in 

the middle of a rite of passage. Her mother is concerned for C
hoon who will leave for the human world, but Choon has no f
ear of the unknown world which she will soon enter; instead, 
she is full of anticipation and aspirations. Leaving her secret 
world where she lived for 16 years, she desires to see a new w
orld. Here, Choon’s figure represents the feminist longing for 
freedom and the ideological desire to escape the chains of trad
itional customs. Having experienced the human world, Choon 
goes to the underworld to ask how to save human lives in orde
r to bring Gon, who died because of her, back to life. Youngp
a who determines life and death puts forwards all sorts of scar
y conditions, but Choon remains undeterred. This makes Choo
n’s character brave and appreciative of love and compassion. 
Here, what may be seen as a strongly masculine character can 
be understood as the author’s attempt to equalize male and fe
male roles through Choon. Choon is also characterized for her
 responsibility. Chhon is clear about her feelings and life; ever
ything she does is motivated by the voice of her own reason. 
The responsible character which tries to protect others with he
r power represents women’s value as proposed by feminism – 
the core of feminism which sees woman in an independent lig
ht. [4] 

In <Yobi, the Five Tailed Fox>, Yobi faces bullying and ins
ults from her friends; but she treats them not with contempt. I
nstead she works through difficulties with her benign characte
r and communication with others. When her school bus is invo
lved in an accident, she saves all her classmates. Yobi’s benig
n character and tolerance is a praise for female virtues. Yobi’s 
feelings for a male hero put her at a dilemma; is she to live as 
an ordinary human being? But being a fox, she has to take a h
uman spirit to become a real human being. But she is not cont
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rolled by evil spirit; instead, to protect the male hero’s spirit, s
he sacrifices herself. Yobi, clearly distinguishing good and evi
l and bravely challenging her fate, represents the feminist calli
ng for women to free themselves from feudal discrimination a
gainst women and determine their own fate. In the ending, Yo
bi finds resurrection thanks to her good character and fulfils h
er desire to live as an ordinary human being. This is in line wi
th the feminist argument that women must fight to gain equal 
rights. However, Yobi’s perfect character does take away fro
m the reality of drama. [5] 

 
 

D. Summary 
 

TABLE Ⅲ 
SUMMARY OF THE CASES 

 

Case Advantage 
Disadvantag

e 
Common 

 
 
 
 

<Big fish 
& 

Begonia
> 

1. Traditiona
l Chinese bac
kground dra
matizes the cl
ash between f
eminism and 
traditional cu
stoms 
2. Female her
o becomes str
onger throug
h her struggle
s  

 
1.The story e
xcessively de
pends on the 
female hero t
o emphasize t
he status of w
omen 
2.Female her
o’s motivatio
n is herself  

1.Female h
eroes have 
their own i
deals 
2.Female h
eroes have 
courage an
d distinctiv
e character
Female her
oes long fo
r love 
3.Female h
eroes over
come diffi
culties to a
chieve thei
r goals. 

 
 
 

<Yobi, 
The Five 

Tailed 
Fox> 

 

1. Yobi is fre
ed from the b
ias and discri
mination agai
nst the traditi
onal fox char
acter 
2. Traditiona
l Korean fox 
mythology h
as been reinte
rpreted to co
mplete the ch
aracter 

 
 
1. The story i
s too simple t
o convey the 
significance 
of women 
2. The female
 character is t
oo perfect to 
be realistic.  

 
As shown in the table above, two animations have in comm

on that female heroes are brave and with distinctive character; 
they also achieve their goals through their own efforts. Those 
are journeys through which female heroes find their ideals; thi
s is a narrative commonly used in feminist animation. Female 
heroes, as their stories unfold, become feminist characters. 
 

Ⅳ. Conclusion 
 

This study addresses feminist animation through the perspe
ctive of character and storytelling. Often female heroes overco
me tremendous obstacles to achieve their desires; this narrativ
e depicts a process of development for female characters, in li

ne with the feminist belief that women should aspire to their v
alues. These characters tend to be brave and resolute; hence th
ey live out the feminist ideal of courageous struggle. Romanti
c affairs of female heroes also form an important story; wome
n who throw everything for love speak for the feminist notion 
that women can freely seek love. <Big Fish & Begonia> prese
nts a reinterpretation of the rich tradition of mythology and le
gend in China and Korea, while <Yobi, The Five Tailed Fox> 
manages to create character image which combines modern de
sign with traditional aesthetics. If future works can draw on th
eir strengths and avoid shortcomings, it would be possible to 
produce feminist animation to represent Asia. These two femi
nist animations reflect the cultural characteristics of their resp
ective countries. Through the symbolic representation of femi
nine ideal in the two feminist animations, a useful insight into 
female character in Asia and feminist storytelling can be draw
n. It is hoped that the present study will serve to inform future 
China-Korea joint productions which will lead global feminist
 animation production with public appeal.  
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