Communications
in Computer and Information Science 304



De-Shuang Huang Phalguni Gupta
Xiang Zhang Prashan Premaratne (Eds.)

Emerging Intelligent
Computing Technology
and Applications

8th International Conference, ICIC 2012
Huangshan, China, July 25-29, 2012
Proceedings

@ Springer



Volume Editors

De-Shuang Huang
Tongji University, Shanghai, China
E-mail: dshuang @tongji.edu.cn

Phalguni Gupta
Indian Institute of Technology Kanpur, India
E-mail: pg@cse.iitk.ac.in

Xiang Zhang
University of Louisville, KY, USA
E-mail: xiang.zhang @louisville.edu

Prashan Premaratne
University of Wollongong, NSW, Australia
E-mail: prashan @uow.edu.au

ISSN 1865-0929 e-ISSN 1865-0937

ISBN 978-3-642-31836-8 e-ISBN 978-3-642-31837-5
DOI 10.1007/978-3-642-31837-5

Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012941672

CR Subject Classification (1998): 1.2, 1.4, H.3, F.1, 1.5, H4

© Springer-Verlag Berlin Heidelberg 2012

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



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, Shanghali,
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 (LNAT), 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
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