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Welcome Message of BWCCA-2016 International 
Conference Organizers 

     This International Conference is a forum for sharing ideas and research work in the 
emerging areas of broadband and wireless computing. Information networking are 
going through a rapid evolution. Different kinds of networks with different character-
istics are emerging and they are integrating in heterogeneous networks. For these 
reasons, there are many interconnection problems which may occur at different levels 
of the hardware and software design of communicating entities and communication 
networks. These kinds of networks need to manage an increasing usage demand, pro-
vide support for a significant number of services, guarantee their QoS, and optimize 
the network resources.  
     The success of all-IP networking and wireless technology has changed the ways of 
living the people around the world. The progress of electronic integration and wireless 
communications is going to pave the way to offer people the access to the wireless 
networks on the fly, based on which all electronic devices will be able to exchange the 
information with each other in ubiquitous way whenever necessary.  
The aim of this conference is to present the innovative research and technologies as 

well as developments related to broadband networking, and mobile and wireless 
communications.  BWCCA-2016 received 195 paper submissions and based on re-
view results, we accepted 53 papers (about 27% acceptance ratio) for presentation in 
the conference and publication in the Springer Lecture Notes on Data Engineering 
and Communication Technologies Proceedings.
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Welcome to the 11-th International Conference on Broadband and Wireless Compu-
ting, Communication and Applications (BWCCA-2016), which will be held in con-
junction with the 11-th 3PGCIC-2016 International Conference from November 5 to 
November 7, 2016 at Soonchunhyang (SCH) University, Asan, Korea.  



 
     The organization of an International Conference requires the support and help of 
many people. A lot of people have helped and worked hard to produce a successful 
BWCCA-2016 technical program and conference proceedings. First, we would like to 
thank all authors for submitting their papers, Program Committee Members and re-
viewers who carried out the most difficult work by carefully evaluating the submitted 
papers.  
     This year in conjunction with BWCCA-2016 we have 7 International Workshops 
that complemented BWCCA-2016 program with contributions for specific topics. We 
would like to thank the Workshop Co-Chairs and all workshops organizers for organ-
izing these workshops. 
     We thank Shinji Sakamoto, Donald Elmazi and Yi Liu, Fukuoka Institute of Tech-
nology (FIT), Japan, as Web Administrator Co-Chairs and Dr. Makoto Ikeda, FIT, 
Japan, as Finance Chair for their excellent work.  

BWCCA-2016 General Co-Chairs 
Leonard Barolli, Fukuoka Institute of Technology (FIT), Japan 

Fatos Xhafa, Technical University of Catalonia, Spain 
Kangbin Yim, Soonchunhyang University, Korea 

 
BWCCA-2016 Program Committee Co-Chairs 

Yunyoung Nam, Soonchunhyang University, Korea  
Tetsuya Shigeyasu, Prefectural University of Hiroshima, Japan  

Marek R. Ogiela, AGH University of Science and Technology, Krakow, Poland 
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BWCCA-2016 International Conference Organizers 

     We would like to express our gratitude to Prof. Makoto Takizawa, Hosei Universi-
ty, Japan and Prof. Kyoil Suh, Soonchunhyang University, Korea as Honorary Co-
Chairs of BWCCA-2016 for their support and help. 
     We give special thanks to Prof. Nobuo Funabiki, Okayama University, Japan for 
kindly accepting to be Keynote Speaker of BWCCA-2016. 
     Finally, we would like to thank the Local Arrangement Team for making excellent 
local arrangement for the conference. 
We hope you will enjoy the conference and have a great time in Asan, Korea. 



 
Welcome Message from BWCCA-2016 Workshops 
Co-Chairs 

     This year 7 workshops will be held in conjunction with BWCCA-2016 
International Conference. The workshops are very important part of the main 
conference and they cover specific topics related to next generation networks, 
network traffic analysis, sensor technologies, smart environments, complex 
systems, wireless communication, mobile networks and multimedia network-
ing. 

 
BWCCA-2016 workshops are listed in following: 

1. The 18-th  International Symposium on Multimedia Network Systems 
and Applications (MNSA-2016) 

2. The 9-th International Workshop on Next Generation of Wireless and 
Mobile Networks (NGWMN-2016)  

3. The 7-th International Workshop on Methods, Analysis and Protocols 
for Wireless Communication (MAPWC-2016)  

4. The 7-th International Workshop on Cloud, Wireless and e-Commerce 
Security (CWECS-2016)  

5. The 5-th International Workshop on Robot Interaction, Control, Com-
munication and Cooperation (RI3C-2016) 

6. The 3-rd International Workshop on Secure Cloud Computing (SCC-
2016) 

7. The 3-rd International Workshop on Large Scale Networks and Applica-
tions (LSNA-2016)  
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and Wireless Computing, Communication and Applications (BWCCA-2016),
which will be held in conjunction with the 11-th 3PGCIC-2016 International
Conference from November 5 to November 7, 2016 at Soonchunhyang (SCH) 
University, Asan, Korea.   

Welcome to the Workshops of the 11-th International Conference on Broadband



 
 

BWCCA-2016 Workshops Co-Chairs 
 

Cheongghil Kim, Namseoul University, Korea  
Lidia Ogiela, AGH University of Science and Technology, Krakow, Poland  

Elis Kulla, Okayama University of Science, Japan  

viii

These workshops bring to the researchers conducting research in specific themes 
the opportunity to learn from this rich multi-disciplinary experience.  
     The Workshop Chairs would like to thank the workshop organizers for their great 
efforts and hard work in proposing the workshop, selecting the papers, the interesting 
programs and for the arrangements of the workshop during the conference days.  
     We hope you enjoy the workshops programs and proceedings.  
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BWCCA-2016 Organizing Committee 

 
Honorary Chairs 
 
Makoto Takizawa, Hosei University, Japan 
Kyoil Suh, Soonchunhyang University, Korea 
 
General Co-Chairs 
 
Leonard Barolli, Fukuoka Institute of Technology, Japan 
Fatos Xhafa, Universitat Politècnica de Catalunya, Spain 
Kangbin Yim, Soonchunhyang University, Korea 
 
Program Committee Co-Chairs 
 
Yunyoung Nam, Soonchunhyang University, Korea  
Tetsuya Shigeyasu, Prefectural University of Hiroshima, Japan  
Marek R. Ogiela, AGH University of Science and Technology, Krakow, Poland  
 
Workshop Co-Chairs 
 
Cheongghil Kim, Namseoul University, Korea  
Lidia Ogiela, AGH University of Science and Technology, Krakow, Poland  
Elis Kulla, Okayama University of Science, Japan  
 
Finance Chairs 
 
Makoto Ikeda, Fukuoka Institute of Technology, Japan 
 
Web Administrator Chairs 
 
Shinji Sakamoto, Fukuoka Institute of Technology, Japan 
Donald Elmazi, Fukuoka Institute of Technology, Japan 
Yi Liu, Fukuoka Institute of Technology, Japan 
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Local Organizing Co-Chairs 
 
Sunyoung Lee, Soonchunhyang University, Korea 
Hwamin Lee, Soonchunhyang University, Korea 
Yunyoung Nam, Soonchunhyang University, Korea 
 
 
 
Track Areas 
 
1. Wireless Networks and Applications 
 
Chairs:  

Hsing-Chung Chen, Asia University, Taiwan 
Safdar Hussain Bouk, Kyungpook National University, Korea 
Jing Li, Xidian University, China 
 
PC Members: 
 
Jyh-Horng Wen, Tunghai University, Taiwan 
Baojiang Cui, Beijing University of Posts And Telecommunications, China 
Zheli Liu, Nankai University, China 
Tainhan Gao, National Pilot Software College, China 
Yung-Fa Huang, Chaoyang University of Technology, Taiwan 
Chia-Hsin Cheng, National Formosa University Yunlin County, Taiwan 
Tzu-Liang Kung, Asia University, Taiwan 
Shu-Hong Lee, Chienkuo Technology University, Taiwan 
Ho-Lung Hung, Chienkuo Technology University, Taiwan 
Gwo-Ruey Lee, Lung-Yuan Research Park, Taiwan 
Chung-Wen Hung, National Yunlin University of Science & Technology

 University, Taiwan
Nadeem Javaid, COMSATS Institute of Information Technology, Pakistan 
Ahmed Naseem Alvi, COMSATS Institute of Information Technology, Pakistan 
Syed Hassan Ahmed, Kyungpook National University, Korea 
Abdul Wahid, COMSATS Institute of Information Technology, Pakistan 
Muhammad Azfar Yaqub, Kyungpook National University, Korea 
Juan Fang, Intel Corporation, USA 
Chensi Zhang, Xidian University, China 
Xuewen Liao, Xian Jiaotong University, China 
Xiangbin Yu, Nanjing University of Aeronautics, China 
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2. Ad-Hoc and Mesh Networks 
 
Chairs: 
 
Elis Kulla, Okayama University of Science, Japan 
Dongkyun Kim, Kyungpook National University, Korea 
Makototo Ikeda, Fukuoka Institute of Technology, Japan 
 
 
 
 
PC Members: 
 
Admir Barolli, Aleksander Moisiu University of Durres, Albania 
Tetsuya Oda, Fukuoka Institute of Technology, Japan 
Evjola Spaho, Polytechnic University of Tirana, Albania 
Arjan Durresi, IUPUI, USA 
Tomoya Enokido, Rishho University, Japan 
Akio Koyama, Yamagata University, Japan 
Keita Matsuo, Fukuoka Institute of Technology, Japan 
Isaac Woungang, Ryerson University, Canada 
Noriki Uchida, Fukuoka Institute of Technology, Japan 
Mimoza Durresi, Europian University of Tirana, Albania 
Fumiaki Sato, Toho University, Japan 
 
3. Cloud and Service Computing 
 
Chairs: 
 
Hwamin Lee, Soonchunhyang University, Korea 
Florin Pop, Polytechnic University of Bucharest, Romania 
Yilei Wang, Shangdong University, China 

 
PC Members: 
 
Hwa-Min Lee, Soonchunhyang University, Korea 
Dae-Won Lee, Seokyoung University, Korea 
Jong-Hyuk Lee, Samsung Electronics, Korea 
Sung-Ho Chin, LG Electronics, Korea 
Ji-Su Park, Korea University, Korea 
Jae-hwa Chung, Korea National Open University, Korea 
Ciprian Dobre, Polytechnic University of Bucharest, Romania 
Sergio L. Toral Marín, University of Seville, Spain 
Nik Bessis, Edge Hill University, UK 
Makoto Ikeda, Fukuoka Institute of Technology, Japan 
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Fatos Xhafa, Technical University of Catalonia, Spain 
Hao Wang, Shandong Normal University, China 
Chengyu Hu, Shandong University, China 
Xiaomei Yu, Shandong Normal University, China 
Xiangwei Zheng, Shandong Normal University, China 
Zhenhua Chen, University of Science and Technology, China 
 
4. Multimedia and Web Applications 
 
Chairs: 
 
Chul Sur, Pusan University of Foreign Studies, Korea 
Tomoyuki Ishida, Ibaraki University, Japan 
Kenzi Watanabe, Hiroshima University, Japan 
 
PC Members: 
 
Jung Soo Rhee, Busan University of Foreign Studies, Korea 
Sang Uk Shin, Pukyong National University, Korea 
Youngho Park, Pukyong National University, Korea 
Tetsuro Ogi, Keio University, Japan 
Hideo Miyachi, Tokyo City University, Japan 
Noriki Uchida, Fukuoka Institute of Technology, Japan 
Yasuo Ebara, Osaka University, Japan 
Nobuyuki Kukimoto, Kyoto University, Japan 
Kaoru Sugita, Fukuoka Institute of Technology, Japan 
Noriyasu Yamamoto, Fukuoka Institute of Technology, Japan 
Yoshiaki Hori, Saga University, Japan 
Takashi Yamanoue, Fukuyama University, Japan 
 
5. Security and Privacy 
 
Chairs: 
 
Changhoon Lee, Seoul University of Science and Technology, Korea 
Ryuya Uda, Tokyo University of Technology, Japan 
Baojiang Cui, Beijing University of Posts and Telecommunications, China 
 
PC Members: 
 
Sang-Soo Yeo, Mokwon University, Korea 
Soocheol Kim, Chung-Ang University, Korea 
Kihong Park, Mokwon University, Korea 
Sanghyun Seo, ETRI, Korea 
Jongsung Kim, Kookmin University, Korea 
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Hangbae Chang, Chung-Ang University, Korea 
Nobutaka Kawaguchi, Hitachi, Ltd., Japan 
Masayuki Terada, NTT DOCOMO, Inc., Japan 
Yoshihiro Kita, Tokyo University of Technology, Japan 
Jianxin Wang, Beijing Forestry University, China 
Jie Cheng, Shandong University, China 
Shaoyin Cheng, University of Science and Technology of China, China 
Jingling Zhao, Beijing University of Posts and Telecommunications, China 
 
6. Network Protocols and Performance Analysis 
 
Chairs: 
 
Hyobeom Ahn, Kongju University, Korea 
Francesco Palmieri, Second University of Naples, Italy 
Akio Koyama, Yamagata University, Japan 
 
PC Members: 
 
Taekyoung Kwon, Yonsei University, Korea 
Suyeon Lee, Baeseok Culture University, Korea 
Youngwany Lee, Fareast University, Korea 
Minoru Uehara, Toyo University, Japan 
Fumiaki Sato, Toho University, Japan 
Tomoyuki Nagase, Hirosaki University, japan 
Tomoya Enokido, Risho University, Japan 
Aniello Castiglione, University of Salerno, Italy 
Massimo Ficco, Second University of Naples, Italy 
Alessio Merlo, University of Genoa, Italy 
Mauro Migliardi, University of Padova, Italy 
 
7. Intelligent Computing 
 
Chairs: 
 
Jiwon Yoon, Korea University, Korea 
Tomasz Hachaj, Pedagogical University of Cracow, Poland 
Tetsuya Oda, Fukuoka Institute of Technology, Japan 
 
PC Members: 
 
Kangbin Yim, SCH University, Korea 
Hiroaki Nishino, Oita University, Japan 
Makoto Ikeda, Fukuoka Institute of Technology, Japan 
Akio Koyama, Yamagata University, Japan 
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Takuo Suganuma, Tohoku University Japan 
Salvatore Vitabile, University of Palermo, Italy 
Katarzyna Koptyra, AGH University of Science and Technology, Poland 
Adam Piórkowski, AGH University of Science and Technology, Poland 
Paweł Hachaj, Cracow University of Technology, Poland 
Marek Ogiela, AGH University of Science and Technology, Poland 
Lidia Ogiela, AGH University of Science and Technology, Poland 
 
8. Mobile and Vehicular Networks 
 
Chairs: 
 
Jeong Hyun Yi, Soongsil University, Korea 
Bhed Bista, Iwate Prefectural University, Japan 
Danda B. Rawat, Georgia Southern University, USA 
 
PC Members: 
 
Lei Chen, Georgia Southern University, USA 
Gongjun Yan, University of Southern Indiana, USA 
Houbing Song, West Virginia University, USA 
Kayhan Zrar Ghafoor, Koya University, Iraq 
Jiahong Wang, Iwate Prefectural University, Japan 
Shigetomo Kimura, University of Tsukuba, Japan 
Chotipat Pornavalai, King Mongkut's Institute of Technology Ladkrabang,  
Thailand 
Evjola Spaho, Polytechnic University of Tirana, Albania 
Wenjia Lei, New York Institute of Technology, USA 
Chandra Bajracharya, Georgia Southern University, USA 
Ghalib Asadullah, KICS UET Lahore, Pakistan 
Yaser Jararweh, Jordan University of Science and Technology, Jordan 
 
9. Distributed Algorithms and Systems 
 
Chairs: 
 

Tomoya Enokido, Rissho University, Japan 
 
PC Members: 
 
Jiyoung Lim, Korean Bible University, Korea 
Jong-Suk Ruth Lee, KISTI, Korea 
Francesco Palmieri, University of Salerno, Italy 
Cuong Viet Dinh, Ho Chi Minh City University of Science, Vietnam 
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Hsing-Chung Jack Chen, Asia University, Taiwan 
Woo-Seok Hyun, Korean Bible University, Korea 
Gangman Yi, Gangneung-Wonju National University, Korea 
Eric Pardede, La Trobe University, Australia 
Vamsi Krishna Paruchuri, University of Central Arkansas, USA 
Andrzej Wilczyński, Cracow University of Technology, Poland 
Minoru Uehara, Toyo University, Japan 
Akio Koyama, Yamagata University, Japan 
Leonard Barolli, Fukuoka Institute of Technology, Japan 
Fatos Xhafa, Technical University of Catalonia, Spain 
Makoto Takizawa, Hosei University, Japan 
 
10. Database and Data Mining 
 
Chairs: 
 
Seungmin Rho, Sungkyul University, Korea 
Agustinus Borgy Waluyo, Monash University, Australia 
 
PC Members: 
 
Muhammad Sajjad, Islamia College Peshawar NWFP, Pakistan 
Irfan Mehmood, Sejong University, Korea 
Mucheol Kim, Sungkyul University, Korea 
Sanghyun Seo, Sungkyul University, Korea 
Yusuke Gotoh, Okayama University, Japan 
Kin Fun Li, University of Victoria, Canada 
David Taniar, Monash University, Australia 
Wenny Rahayu, La Trobe University, Australia 
Eric Pardede, La Trobe University, Australia 
Tomoya Enokido, Rissho University, Japan 
 
11. Ubiquitous and Pervasive Computing 
 
Chairs: 
 
Howon Kim, Pusan University, Korea 
Ryo Nishide, Ritsumeikan University, Japan 
Isaac Woungang, Ryerson University, Canada 
 
PC Members: 
 
Ian Piumarta, Ritsumeikan University, Japan 
Kazuya Murao, Ritsumeikan University, Japan 
Gregor Schiele, University of Duisburg-Essen, Germany 
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Taku Noguchi, Ritsumeikan University, Japan 
Gaurav Indra, University of Delhi, India 
Andrea Ceccarelli, University of Florence, Italy 
Alagan Anpalagan, Ryerson University, Canada 
Wei Lu, Keene State College, USA 
Sanjay K. Dhurandher, University of Delhi, India 
Neelanjana Dutta, Missouri University of Science and Technology, USA 
Luca Caviglione, CNIT, Italy 
Sriram Chellappan, Missouri University of Science and Technology, USA 
Leandro Buss Becker, Universidadae Federal de Santa Catarina, Brazil 
Glaucio Carvalho, Ryerson University, Canada 
Deepak Sharma, University of Delhi, India 
 
12. IoT, Sensor and Body Networks 
 
Chairs: 
 
Yang-Sun Lee, Mokwon University, Korea 
Nik Bessis, Edge Hill University, UK 
Zahoor Ali Khan, Higher Colleges of Technology, UAE 
 
PC Members: 
 
Jae-Myung Choi, Mokwon Unviersity, Korea 
Mucheol Kim, Sungkyul University, Korea 
Sang-Hyun Seo, Sungkyul University, Korea 
Sang Oh Park, KISTI, Korea 
Taeshik Shon, Ajou University, Korea 
Woong Cho, Jungwon University, Korea 
Jongsung Kim, Kookmin University, Korea 
Jaehak Yu, ETRI, Korea 
Eleana Asimakopoulou,  Hellenic National Defence College, Greece 
Marcello Trovati, University of Derby, UK 
Bill Karakostas, VLTN, Belgium 
Kevin Curran, Ulster University, UK 
Federico Barrero, University of Seville, Spain 
Nadeem Javaid, COMSATS IIT, Pakistan 
Chaudhary Muhammad Imran, King Saud University, Saudi Arabia 
Umar Qasim, University of Alberta, Canada 
Farrukh Khan, King Saud University, Saudi Arabia 
Hamed Aly, Acadia University, Canada 
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BWCCA-2016 Reviewers 
 
 
 
 

 
Ahn Hyobeom  
Ali Khan Zahoor  
Barolli Admir 
Barolli Leonard 
Bessis Nik 
Bista Bhed 
Bouk Safdar Hussain  
Caballé Santi  
Castiglione Aniello 
Chellappan Sriram  
Chen Hsing-Chung 
Chen Xiaofeng 
Cui Baojiang 
Di Martino Beniamino 
Dobre Ciprian 
Durresi Arjan 
Enokido Tomoya 
Ficco Massimo 
Fiore Ugo 
Fujioka Hiroyuki  
Fun Li Kin 
Gentile Antonio 
Gotoh Yusuke 
Hachaj T omasz 
Hussain Farookh 
Hussain Omar 
Javaid Nadeem  
Jeong Joshua  
Ikeda Makoto 
Ishida Tomoyuki  
Kikuchi Hiroaki 
Kim Howon  
Kolici Vladi 
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Lee Hwamin 
Lee Kyungroul  
Lee Yang-Sun  
Li Jing 
Loia Vincenzo 
Matsuo Keita 
Kim Dongkyun 
Koyama Akio 
Kryvinska Natalia 
Nishide Ryo  
Nishino Hiroaki 
Oda Tetsuya 
Ogiela Lidia 
Ogiela Marek 
Palmieri Francesco 
Paruchuri Vamsi Krishna 
Pop  Florin 
Rahayu Wenny 
Rawat Danda 
Rho Seungmin  
Shibata Yoshitaka 
Sato Fumiaki 
Spaho Evjola 
Suganuma Takuo 
Sugita Kaoru 
Sur Chul  
Takizawa Makoto 
Taniar David 
Terzo Olivier 
Tokuyasu Tatsushi  
Uchida Noriki 
Uehara Minoru  
Uda Ryuya  
Venticinque Salvatore 
Vitabile Salvatore 
Waluyo Agustinus Borgy 
Wang Xu An 
Wang Yilei  
Watanabe Kenzi  
Woungang Isaac 
Xhafa Fatos 
Yim Kangbin 
Yi Jeong Hyun 
Yoon Jiwon  

Koyama Akio 
Kulla Elis 
Lee Changhoon 

xviii BWCCA-2016 Reviewers



Welcome Message from MNSA-2016 International  
Symposium Co-Chairs 
 
 
 
 
 

It is our great pleasure to welcome you to the 18-th International Symposium on Mul-
timedia Network Systems and Applications (MNSA-2016), which will be held in 
conjunction with the 11-th International Conference on Broadband and Wireless 
Computing, Communication and Applications (BWCCA-2016) at Soonchunhyang 
(SCH) University, Asan, Korea from November 5 to November 7, 2016. 
     This international symposium is a forum for sharing ideas and research work in the 
emerging areas of multimedia networking and systems.  
     Networks of today are going through a rapid evolution and the growing popularity 
of wired and wireless networks, multimedia network systems and applications are 
changing our daily life. In the last few years, we have observed an explosive growth 
of multimedia computing, communication and applications. This revolution is trans-
forming the way people lives, works and interacts with each other, and is impacting 
the way business, education, entertainment, and health care are operating. Presently, a 
lot of research on high-speed networks and multimedia communication is going on. 
The papers included in this symposium cover aspects of IoT, multimedia applications, 
DTNs, network protocols, distributed computing systems and wireless networks. 
     Many people contributed to the success of MNSA-2016. First, we would like to 
thank the organizing committee of BWCCA-2016 International Conference for giving 
us the opportunity to organize the symposium. We would like to thank all authors for 
submitting their research work and for their participation. We are looking forward to 
meet them again in the forthcoming editions of the workshop.  
     We would like to express our appreciation to MNSA-2016 reviewers who care-
fully evaluated the submitted papers. Finally, we would like to thank the Local Ar-
rangement Chairs for the local arrangement of the workshop.  
     We hope you will enjoy the workshop and have a great time in Asan, Korea. 
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MNSA-2016 International Symposium Organizing Committee 
 

MNSA-2016 Symposium Organizers 
Makoto Takizawa, Hosei University, Japan 

Leonard Barolli, Fukuoka Institute of Technology, Japan 
 

MNSA-2016 Program Co-Chairs 
Tomoya Enokido, Rissho University, Japan  
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MNSA-2016 Organizing Committee 

Symposium Co-Chairs 
 
Makoto Takizwa, Hosei University, Japan 
Leonard Barolli, Fukuoka Institute of Technology, Japan 
 
Symposium PC Chair 
 
Tomoya Enokido, Rissho University, Japan 
 
Program Committee Members 
 
Testuya Shigeyasu, Prefectural University of Hiroshima, Japan 
Shintaro Imai, Iwate Prefectural University, Japan 
Takuya Yoshihiro, Wakayama University, Japan 
Motoi Yamagiwa, University of Yamanashi, Japan 
Kazunori Ueda, Kochi University of Technology, Japan 
Markus Aleksy, ABB AG, Germany 
Irfan Awan, University of Bradford, UK 
Bhed Bahadur Bista, Iwate Prefectural University, Japan 
Yusuke Gotoh, Okayama University, Japan 
Hui-Huang Hsu, Tamkang University, Taiwan 
Rei Itsuki, Hiroshima International University, Japan 
Satoru Izumi, Tohoku University, Japan 
Akio Koyama, Yamagata University, Japan 
Tomotaka Kozuki, Hiroshima International University, Japan 
Toshiaki Osada, Tohoku Bunka Gakuen University, Japan 
Fumiaki Sato, Toho University, Japan 
Takuo Suganuma, Tohoku University, Japan 
Hideyuki Takahashi, Tohoku University, Japan 
Atsushi Takeda, Tohoku Gakuin University, Japan 
Noriki Uchida, Fukuoka Institute of Technology, Japan 
Misako Urakami, Oshima National College of Maritime Technology, Japan 
Masaaki Yamanaka, Hiroshima International University, Japan 
Muhammad Younas, Oxford Brookes University, UK 
Fatos Xhafa, Technical University of Catalonia, Spain 
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Welcome Message from NGWMN-2016 
International Workshop Co-Chairs 

 
Welcome to the 9-th International Workshop on Next Generation of Wireless and 
Mobile Networks (NGWMN-2016), which will be held in conjunction with the 11-th 
International Conference on Broadband and Wireless Computing, Communication 
and Applications (BWCCA 2016) at at Soonchunhyang (SCH) University, Asan, 
Korea from November 5 to November 7, 2016. 
      The aim of this workshop is to present the innovative researches, methods and 
algorithms for wireless networks, sensor networks and ubiquitous computing. The 
next generation of wireless and mobile networks is expected to allow a single mobile 
user to access heterogeneous wireless and mobile networks. Therefore, this workshop 
will provide a timely technical forum for the dissemination of new results in this 
exciting research area and is devoted to the architectures, protocols, resource 
management, mobility management, and scheduling in integrated wireless and mobile 
networks. 
     Many people have kindly helped us to prepare and organize the NGWMN-2016 
workshop. First, we would like to thank the authors who submitted high quality 
papers and reviewers who carefully evaluated the submitted papers. We would like to 
give our special thanks to General Co-Chairs of BWCCA-2016 for their strong 
encouragement and guidance to organize this workshop. We would like to thank all of 
the PC members for their serious review works in order to make successful 
organization of NGWMN-2016. 
     Finally, we would like to thanks the Local Organizing Committee of BWCCA-
2016 for excellent arrangement. 
     We hope you will enjoy the conference and have a great time in Asan, Korea 
 

NGWMN-2016 Co-Chairs 

Leonard Barolli, Fukuoka Institute of Technology, Japan  
Hsing-Chung Chen (Jack Chen), Asia University, Taiwan  

Kangbin Yim, SCH University, Korea 
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NGWMN-2016 Organizing Committee 

 
Workshop Co-Chairs 
 
Leonard Barolli, Fukuoka Institute of Technology, Japan  
Hsing-Chung Chen (Jack Chen), Asia University, Taiwan  
Kangbin Yim, SCH University, Korea  
 
Program Committee Members 
 
Muhammad Younas, Oxford Brookes University, UK 
Awan Irfan, University of Bradford, UK 
Makoto Ikeda, Fukuoka Institute of Technology, Japan 
David Taniar, Monash University, Australia 
Kin Fun Li, University of Victoria, Canada 
Fatos Xhafa, Technical University of Catolonia, Spain 
Vamsi Paruchuri, University of Central Arkansas, USA 
Neng-Yih Shih, Asia University, Taiwan 
Yeong-Chin Chen, Asia University, Taiwan 
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Message from MAPWC-2016 International  
Workshop Organizers 
 
 
 
 

 
Welcome to the 7-th International Workshop on Methods, Analysis and Protocols for 
Wireless Communication (MAPWC-2016), which will be in conjunction with the 11-
th International Conference on Broadband and Wireless Computing, Communication 
and Applications (BWCCA-2016) at Soonchunhyang (SCH) University, Asan, Korea 
from November 5 to November 7, 2016. 
     Wireless communications are characterized by high bit-error rates and burst errors, 
which arise due to interference fading, shadowing, terminal mobility, and so on. Since 
the traditional design of the algorithms, methods and protocols of the wired Internet 
did not take wireless networks into account, the performance over wireless networks 
is largely degraded. Especially, the multi-hop communication aggravates the problem 
of wireless communication even further. To solve these problems, there has been 
increased interest to propose and design new algorithms and methodologies for wire-
less communication. 
     The aim of this workshop is to present the innovative researches, methods and 
numerical analysis for wireless communications and wireless networks. The work-
shop contains high quality research papers, which were selected carefully by Program 
Committee Members.  
     It is impossible to organize such a successful program without the help of many 
individuals. We would like to express our appreciation to the authors of the submitted 
papers, and to the program committee members, who provided timely and significant 
review. 
     We hope all of you will enjoy MAPWC-2016 and find this a productive opportu-
nity to exchange ideas with many researchers.   
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Message from CWECS-2016 International
 Workshop Organizers

 

Welcome to Asan, Korea and the 7-th International Workshop on Cloud, Wireless and 
e-Commerce Security (CWECS-2016), which is held in conjunction with the 11-th 
International Conference on Broadband and Wireless Computing, Communication 
and Applications (BWCCA-2016) at Soonchunhyang (SCH) University, Asan, Korea 
from November 5 to November 7, 2016. 
     Computer network and communication have been a part of our everyday life. Peo-
ple use them to contact others almost anytime anywhere. However, hackers due to 
business benefits, enjoying their skill/professional achievement or some other reasons 
very often attack, intrude or penetrate our systems. This is the key reason why com-
puter/network security has been one of the important issues in computer research. 
Many researchers have tried to do their best to develop system security techniques 
and the methods to protect a system. But system attacks still occur worldwide every 
day. In fact, current system security technology is far away from prefect and should 
be continuously improved. 
     This workshop aims to present the innovative researches, methods and applications 
for cloud, wireless and e-commerce security. Other network related papers are also 
welcomed. The workshop contains high quality research papers, which were selected 
carefully by Program Committee Members.  
     It is impossible to organize such a successful program without the help of many 
individuals. We would like to express our appreciation to the authors of the submitted 
papers, and to the program committee members, who provided timely and significant 
reviews. 
     We hope all of you will enjoy CWECS-2016 and find this a productive opportu-
nity to exchange ideas with many researchers. 
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Message from RI3C-2016 International Workshop       
Organizers 
 
 
 
 

 
Welcome to the 5-th International Workshop on Robot Interaction, Control, Commu-
nication and Cooperation (RI3C-2016), which will be held in conjunction with the 11-
th International Conference on Broadband and Wireless Computing, Communication 
and Applications (BWCCA 2016) at Soonchunhyang (SCH) University, Asan, Korea 
from November 5 to November 7, 2016. 
     Robots are being steadily introduced into modern everyday life and are expected to 
play a key role in the near future. Typically, the robots are deployed in situations 
where it is too dangerous, expensive, tedious, and complex for humans to operate. 
Although many of the real-life applications may only need a single robot, a large 
number of them require the cooperation, coordination and communication of a team 
of robots to accomplish a certain task. The use of multiple robots of overlapping ca-
pabilities offers a cost-effective and more robust solution. This redundancy in the 
robots' capabilities makes the overall system more flexible and fault-tolerant. 
     This workshop focuses on the emerging field of robot interaction, communication 
and cooperation bringing together research and application of methodology from 
robotics, human factors, human-computer interaction, interaction design, cognitive 
psychology, education and other fields to enable robots to have more natural and 
more rewarding interactions, communication and cooperation with humans through-
out their spheres of functioning.  
     The design of an efficient collaborative multi-robot framework that ensures the 
autonomy and the individual requirements of the involved robots is a very challenging 
task. Developing operational multi-robot teams involves research on a number of 
topics such as fault tolerant cooperative control, adaptive action selection, distributed 
control, robot awareness of team member actions, improving efficiency through learn-
ing, inter-robot communication, action recognition, local versus global control, and 
metrics for measuring the success.  
     The aim of this workshop is to present the innovative researches, technologies and 
new concepts, services and application software of robotic systems.  
     The organization of an International Workshop needs the help of many people. We 
would like to express our appreciation to the authors of the submitted papers, and to 
the program committee members. 
     We hope all of you will enjoy RI3C-2016 program and your stay in Asan, Korea. 
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Message from SCC-2016 International Workshop 
Organizers 

 
Welcome to the 3-rd International Workshop on Secure Cloud Computing (SCC-
2016) which will be in conjunction with the 11-th International Conference on Broad-
band and Wireless Computing, Communication and Applications (BWCCA-2016) at 
Soonchunhyang (SCH) University, Asan, Korea from November 5 to November 7, 
2016. 
     As cloud computing becomes prevalent, more and more organizations outsource 
the expensive computing and storage into the cloud servers. It brings appealing bene-
fits including relief of the burden for storage management, universal data access with 
independent geographical locations, and avoidance of capital expenditure on hard-
ware, software, and personnel maintenances, etc. Despite the tremendous benefits, 
outsource storage inevitably suffers from some new security challenges, such as secu-
rity and privacy of outsourced data. To address these issues, there has been increased 
interest to propose and design new algorithms and methodologies for secure cloud 
computing. 
     This workshop covers the latest advances in securing cloud storage and cloud 
computing that lead to gain competitive advantages in business and academia scenar-
ios. Industry and academic researchers, professionals and practitioners are invited to 
exchange their experiences and present their ideas in this field. The workshop con-
tains high quality research papers, which were selected carefully by Program Com-
mittee Members. The main topics of interest of SCC-2016 include but are not limited 
to the following: 

 Security infrastructure and framework of cloud computing 
 Coding and cryptography for secure cloud 
 Remote data integrity and possession 
 Distributed computation and access control on encrypted data 
 Privacy preserving technologies in cloud computing 
 Security and privacy in outsourcing data and computation 
 Dependability, availability and forensics in cloud 
 Secure data sharing, secure data replication 
 Security in Cloud and Grid Systems 

xxxix
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SCC-2016 Workshop Chair 

Xiaofeng Chen, Xidian University, China 
 

SCC-2016 Workshop PC Chair 
Jin Li, Guangzhou University, China 

 

     It is impossible to organize such a successful program without the help of many 
individuals. We would like to express our appreciation to the authors of the submitted 
papers, and to the program committee members, who provided timely and significant 
review. 
We hope all of you will enjoy SCC-2016 and find this a productive opportunity to 

exchange ideas with many researchers.   
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Message from LSNA-2016 International  
Workshop Organizers 

 
Welcome to the 3-rd International Workshop on Large Scale Networks and Applica-
tions (LSNA-2016), which will be held in conjunction with the 11-th International 
Conference on Broadband and Wireless Computing, Communication and Applica-
tions (BWCCA 2016) at Soonchunhyang (SCH) University, Asan, Korea from

     There are many network applications in various areas of Human life, thus there are 
many security threats by various attacks such as viruses and information interception. 
The network applications have attracted continuous attentions from both academia 
and industry. Especially, the large scale networks (e. g. social networks and wireless 
sensor network) aggravate even futher the problem of cyber attack. To address these 
issues of large scale networks, there has been increased interest to propose and design 
new algorithms and methodologies for network security and applications. 
     The aim of this workshop is to serve as a forum to present current and future work 
as well as to exchange research ideas in this field. The workshop invites authors to 
submit their original and unpublished work that demonstrate current research in all 
areas of large scale networks and applications.  
     It is impossible to organize such a successful program without the help of many 
individuals. We would like to express our appreciation to the authors of the submitted 
papers, and to the program committee members, who provided timely and significant 
review. 
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LSNA-2016 Workshop Chair 
Xiaofeng Chen, Xidian University, China 

 
LSNA-2016 Workshop PC Chair 

Debiao He, Wuhan University, China 
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     We hope all of you will enjoy LSNA-2016 and find this a productive opportunity to 
exchange ideas with many researchers.   
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 BWCCA-2016 Keynote Talk

 
Prof. Nobuo Funabiki, Okayama University, Japan  
Java Programming Learning Assistant System: JPLAS 

Abstract 

 
As a useful and practical object-oriented programming language, Java has been 
used in many practical systems including enterprise servers, smart phones, and em-
bedded systems, due to its high safety and portability. Then, a lot of educational insti-
tutes have offered Java programming courses to foster Java engineers. We have pro-
posed and implemented a Web-based Java Programming Learning Assistant System 
called JPLAS, to assist such Java programming educations. JPLAS supports three 
types of problems that have different difficulties to cover a variety of students: 1) 
element fill-in-blank problem, 2) statement fill-in-blank problem, and 3) code writing 
problem. For 1), we have proposed a graph-theory based algorithm to automatically 
generate element fill-in-blank problems that have unique correct answers. For 2) and 
3), we have adopted the test-driven development (TDD) method so that the answer 
codes from students can be automatically verified using test codes for their self-
studies. In this talk, we introduce outlines of JPLAS and its application results to the 
Java programming course in our department. Besides, we introduce some new featu-
res of JPLAS including the offline answering function and the coding rule learning 
function. 
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