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Preface

The International Conference on Intelligent Computing (ICIC) was started to
provide an annual forum dedicated to the emerging and challenging topics in
artificial intelligence, machine learning, pattern recognition, image processing,
bioinformatics, and computational biology. It aims to bring together researchers
and practitioners from both academia and industry to share ideas, problems,
and solutions related to the multifaceted aspects of intelligent computing.

ICIC 2012, held in Huangshan, China, July 25–29, 2012, constituted the 8th
International Conference on Intelligent Computing. It built upon the success of
ICIC 2011, ICIC 2010, ICIC 2009, ICIC 2008, ICIC 2007, ICIC 2006, and ICIC
2005 that were held in Zhengzhou, Changsha, China, Ulsan, Korea, Shanghai,
Qingdao, Kunming, and Hefei, China, respectively.

This year, the conference concentrated mainly on the theories and method-
ologies as well as the emerging applications of intelligent computing. Its aim was
to unify the picture of contemporary intelligent computing techniques as an in-
tegral concept that highlights the trends in advanced computational intelligence
and bridges theoretical research with applications. Therefore, the theme for this
conference was “Emerging Intelligent Computing Technology and Applications.”
Papers focusing on this theme were solicited, addressing theories, methodologies,
and applications in science and technology.

ICIC 2012 received 753 submissions from 28 countries and regions. All pa-
pers went through a rigorous peer-review procedure and each paper received at
least three review reports. Based on the review reports, the Program Committee
finally selected 242 high-quality papers for presentation at ICIC 2012, of which
242 papers are included in three volumes of proceedings published by Springer:
one volume of Lecture Notes in Computer Science (LNCS), one volume of Lec-
ture Notes in Artificial Intelligence (LNAI), and one volume of Communications
in Computer and Information Science (CCIS).

This volume of Communications in Computer and Information Science (CCIS)
includes 73 papers.

The organizers of ICIC 2012, including Tongji University, made an enormous
effort to ensure the success of the conference. We hereby would like to thank
the members of the Program Committee and the referees for their collective
effort in reviewing and soliciting the papers. We would like to thank Alfred
Hofmann, executive editor from Springer, for his frank and helpful advice and
guidance throughout and for his continuous support in publishing the proceed-
ings. In particular, we would like to thank all the authors for contributing their
papers. Without the high-quality submissions from the authors, the success of the
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conference would not have been possible. Finally, we are especially grateful to
the IEEE Computational Intelligence Society, the International Neural Network
Society, and the National Science Foundation of China for their sponsorship.

May 2012 De-Shuang Huang
Phalguni Gupta

Xiang Zhang
Prashan Premaratne



ICIC 2012 Organization

General Co-chairs Changjun Jiang, China
Gary G. Yen, USA

Steering Committee Chair De-Shuang Huang, China
Program Committee Co-chairs Jianhua Ma, Japan

Laurent Heutte, France
Organizing Committee Co-chairs Duoqian Miao, China

Yang Xiang, China
Jihong Guan, China

Award Committee Chair Kang-Hyun Jo, Korea
Publication Chair Vitoantonio Bevilacqua, Italy
Workshop/Special Session Chair Juan Carlos Figueroa, Colombia
Special Issue Chair Michael Gromiha, India
Tutorial Chair Phalguni Gupta, India
International Liaison Chair Prashan Premaratne, Australia
Publicity Co-chairs Kyungsook Han, Korea

Ling Wang, China
Xiang Zhang, USA
Lei Zhang, China

Exhibition Chair Qiong Wu, China
Organizing Committee Zhijun Ding, China

Hanli Wang, China
Yan Wu, China
Guo-Zheng Li, China
Fanhuai Shi, China

Conference Secretary Zhi-Yang Chen, China

Program Committee

Khalid Mahmood Aamir, Italy
Vasily Aristarkhov, Russian Federation
Costin Badica, Romania
Vitoantonio Bevilacqua, Italy
Shuhui Bi, China
Danail Bonchev, USA
Stefano Cagnoni, Italy
Chin-Chih Chang, Taiwan, China
Pei-Chann Chang, Taiwan, China
Jack Chen, Canada
Shih-Hsin Chen, Taiwan, China
Wen-Sheng Chen, China

Xiyuan Chen, China
Yang Chen, China
Ziping Chiang, Taiwan, China
Michal Choras, Poland
Angelo Ciaramella, Italy
Milan Cisty, Slovakia
Jose Alfredo F. Costa, Brazil
Loganathan D., India
Eng. Salvatore Distefano, Italy
Mariagrazia Dotoli, Italy
Karim Faez, Iran
Jianbo Fan, China



VIII ICIC 2012 Organization

Minrui Fei, China
Wai-Keung Fung, Canada
Jun-Ying Gan, China
Xiao-Zhi Gao, Finland
Dunwei Gong, China
Valeriya Gribova, Russia
M. Michael Gromiha, Japan
Kayhan Gulez, Turkey
Anyuan Guo, China
Ping Guo, China
Phalguni Gupta, India
Fei Han, China
Kyungsook Han, Korea
Nojeong Heo, Korea
Laurent Heutte, France
Martin Holena, Czech Republic
Wei-Chiang Hong, Taiwan, China
Yuexian Hou, China
Sanqing Hu, China
Guangbin Huang, Singapore
Peter Hung, Ireland
Li Jia, China
Zhenran Jiang, China
Kang-Hyun Jo, Korea
Dah-Jing Jwo, Taiwan, China
Yoshiaki Kakuda, Japan
Vandana Dixit Kaushik, India
Muhammad Khurram Khan,

Saudi Arabia
Bora Kumova, Turkey
Yoshinori Kuno, Japan
Takashi Kuremoto, Japan
Vincent C.S. Lee, Australia
Bo Li, China
Dalong Li, USA
Guo-Zheng Li, China
Shi-Hua Li, China
Xiaoou Li, Mexico
Hualou Liang, USA
Honghuang Lin, USA
Chunmei Liu, USA
Chun-Yu Liu, USA
Ju Liu, China
Ke Lv, China
Jinwen Ma, China

Igor V. Maslov, Japan
Xiandong Meng, USA
Filippo Menolascina, Italy
Pabitra Mitra, India
Ravi Monaragala, Sri Lanka
Tarik Veli Mumcu, Turkey
Primiano Di Nauta, Italy
Ben Niu, China
Sim-Heng Ong, Singapore
Vincenzo Pacelli, Italy
Shaoning Pang, New Zealand
Francesco Pappalardo, Italy
Young B. Park, Korea
Surya Prakash, India
Prashan Premaratne, Australia
Hong Qiao, China
Daowen Qiu, China
K.R. Seeja, India
Ajita Rattani, Italy
Angel D. Sappa, Spain
Simon See, Singapore
Akash K. Singh, USA
Jiatao Song, China
Qiankun Song, China
Zhan-Li Sun, Singapore
Stefano Squartini, Italy
Evi Syukur, Australia
Hao Tang, China
Chuan-Kang Ting, Taiwan, China
Jun Wan, USA
Bing Wang, USA
Jeen-Shing Wang, Taiwan, China
Ling Wang, China
Shitong Wang, China
Xuesong Wang, China
Yong Wang, China
Yufeng Wang, China
Zhi Wei, China
Xiaojun Wu, China
Junfeng Xia, USA
Shunren Xia, China
Bingji Xu, China
Shao Xu, Singapore
Zhenyu Xuan, USA
Yu Xue, China



ICIC 2012 Organization IX

Tao Ye, China
Jun-Heng Yeh, Taiwan, China
Myeong-Jae Yi, Korea
Zhi-Gang Zeng, China
Boyun Zhang, China
Chaoyang Joe Zhang, USA
Lei Zhang, Hong Kong, China
Rui Zhang, China

Xiaoguang Zhao, China
Xing-Ming Zhao, China
Zhongming Zhao, USA
Bo-Jin Zheng, China
Chun-Hou Zheng, China
Fengfeng Zhou, China
Waqas Haider Khan Bangyal, Pakistan
Yuhua Qian, China

Reviewers

Kezhi Mao
Xin Hao
Tarik Veli Mumcu
Muharrem Mercimek
Selin Ozcira
Ximo Torres
BinSong Cheng
Shihua Zhang
Yu Xue
Xiaoping Luo
Dingfei Ge
Jiayin Zhou
Mingyi Wang
Chung Chang Lien
Wei-Ling Hwang
Jian Jia
Jian Wang
Zhiliu Zuo
Sajid Bashir
Faisal Mufti
Hafiz Muhammad Farooq
Bilal Ahmed
Maryam Gul
Gurkan Tuna
Hajira Jabeen
Chandana Gamage
Prashan Premaratne
Chathura R. De Silva
Manodha Gamage
Kasun De Zoysa
Chesner Desir
Laksman Jayaratne
Francesco Camastra

Rémi Flamary
Antoninostaiano Alessio Ferone
Raffaele Montella
Nalin Karunasinghe
Vladislavs Dovgalecs
Pierrick Tranouez
Antonio Maratea
Giuseppe Vettigli
Ranga Rodrigo
Chyuan-Huei Yang
Rey-Sern Lin
Cheng-Hsiung Chiang
Jian-Shiun Hu
Yao-Hong Tsai
Hung-Chi Su
J.-H. Chen
Wen Ouyang
Chong Shen
Yuan Xu
Cucocris Tano
Tien-Dung Le
Hee-Jun Kang
Hong-Hee Lee
Ngoc-Tung Nguyen
Ju Kunru
Vladimir Brusic
Ping Zhang
Renjie Zhang
Alessandro Cincotti
Mojaharul Islam
Marzio Pennisi
Haili Wang
Santo Motta



X ICIC 2012 Organization

Keun Ho Ryu
Alfredo Pulvirenti
Rosalba Giugno
Ge Guo
Chih-Min Lin
Yifeng Zhang
Xuefen Zhu
Lvzhou Li
Haozhen Situ
Qin Li
Nikola Paunkovic
Paulo Mateus
Jozef Gruska
Xiangfu Zou
Yasser Omar
Yin-Xiang Long
Bjoern Schuller
Erikcam Bria
Faundez-Zanuy Marcos
Rui Zhang
Yibin Ye
Qinglai Wei
Guangbin Huang
Lendasse Amaury
Michele Scarpiniti
Simone Bassis
Morabito Carlo
Amir Hussain
Li Zhang
Emilio Soria
Sanqing Hu
Hossein Javaherian
Veselin Stoyanov
Eric Fock
Yao-Nan Lien
Liangjun Xie
Nong Gu
Xuewei Wang
Shizhong Liao
Zheng Liu
Bingjun Sun
Yuexian Hou
Shiping Wen
Ailong Wu
Gang Bao

Takashi Kuremoto
Amin Yazdanpanah
Meng-Cheng Lau
Chi Tai Cheng
Jayanta Debnath
Raymond Ng
Baranyi Peter
Yongping Zhai
Baoquan Song
Weidi Dai
Jiangzhen Ran
Huiyu Jin
Guoping Lu
Xiaohua Qiao
Xuemei Ren
Mingxia Shen
Hao Tang
Zhong-Qiang Wu
Zhenhua Huang
Junlin Chang
Bin Ye
Yong Zhang
Yanzi Miao
Yindi Zhao
Jun Zhao
Mei-Qiang Zhu
Xue Xue
Yanjing Sun
Waqas Haider Khan Bangyal
Ming-Feng Yang
Guo-Feng Fan
Asma Nani
Xiangtao Li
Hongjun Jia
Yehu Shen
Tiantai Guo
Liya Ding
Dawen Xu
Jinhe Wang
Xiangyu Wang
Shihong Ding
Zhao Wang
Junyong Zhai
Haibo Du
Haibin Sun



ICIC 2012 Organization XI

Jun Yang
Chin-Sheng Yang
Jheng-Long Wu
Jyun-Jie Lin
Jun-Lin Lin
Liang-Chih Yu
S.H. Chen
Chien-Lung Chan
Eric Fan
X.H. Cloud
Yue Deng
Kun Yang
Badrinath Srinivas
Francesco Longo
Santo Motta
Giovanni Merlino
Shengjun Wen
Ni Bu
Changan Jiang
Caihong Zhang
Lihua Jiang
Aihui Wang
Cunchen Gao
Tianyu Liu
Pengfei Li
Jing Sun
Aimin Zhou
Ji-Hui Zhang
Xiufen Zou
Lianghong Wu
H. Chen
Jian Cheng
Zhihua Cui
Xiao-Zhi Gao
Guosheng Hao
Quan-Ke Pan
Bin Qian
Xiaoyan Sun
Byungjeong Lee
Woochang Shin
Jaewon Oh
Jong-Myon Kim
Yung-Keun Kwon
Mingjian Zhang
Xiai Yang

Lirong Wang
Xi Luo
Weidong Yang
Weiling Liu
Lanshen Guo
Yunxia Qu
Peng Kai
Song Yang
Xianxia Zhang
Min Zheng
Weiming Yu
Wangjun Xiang
Qing Liu
Xi Luo
Ali Ahmed Adam
Ibrahim Aliskan
Yusuf Altun
Kadir Erkan
Ilker Ustoglu
Levent Ucun
Janset Dasdemir
Xiai Yan
Stefano Ricciardi
Daniel Riccio
Marilena De Marsico
Fabio Narducci
Atsushi Yamashita
Kazunori Onoguchi
Ryuzo Okada
Naghmeh Garmsiri
Lockery Dan
Maddahi Yaser
Kurosh Zareinia
Ramhuzaini Abd Rahman
Xiaosong Li
Lei Song
Gang Chen
Yiming Peng
Fan Liu
Jun Zhang
Li Shang
Chunhou Zheng
Jayasudha John Suseela
Soniya Balram
K.J. Shanti



XII ICIC 2012 Organization

Aravindan Chandrabose
Parul Agarwal
Deepa Anand
Ranjit Biswas
Nobutaka Shimada
Hironobu Fujiyoshi
Giuseppe Vettigli
Francesco Napolitano
Xiao Zhang
Torres-Sospedra Joaqúın
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