
Lecture Notes in Computer Science 6146
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
TU Dortmund University, Germany

Madhu Sudan
Microsoft Research, Cambridge, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max-Planck Institute of Computer Science, Saarbruecken, Germany



Ying Tan Yuhui Shi Kay Chen Tan (Eds.)

Advances
in Swarm Intelligence
First International Conference, ICSI 2010
Beijing, China, June 12-15, 2010
Proceedings, Part II

13



Volume Editors

Ying Tan
Peking University, Key Laboratory of Machine Perception (MOE)
Department of Machine Intelligence
Beijing 100871, China
E-mail: ytan@pku.edu.cn

Yuhui Shi
Xi’an Jiaotong-Liverpool University, Research and Postgraduate Office
Suzhou, 215123, China
E-mail: yuhui.shi@xjtlu.edu.cn

Kay Chen Tan
National University of Singapore
Department of Electrical and Computer Engineering
4 Engineering Drive 3, 117576 Singapore
E-mail: eletankc@nus.edu.sg

Library of Congress Control Number: 2010927598

CR Subject Classification (1998): F.1, H.3, I.2, H.4, H.2.8, I.4

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-642-13497-1 Springer Berlin Heidelberg New York
ISBN-13 978-3-642-13497-5 Springer Berlin Heidelberg New York

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.

springer.com

© Springer-Verlag Berlin Heidelberg 2010
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper 06/3180



Preface

This book and its companion volume, LNCS vols. 6145 and 6146, constitute the
proceedings of the International Conference on Swarm Intelligence (ICSI 2010)
held in Beijing, the capital of China, during June 12-15, 2010. ICSI 2010 was
the first gathering in the world for researchers working on all aspects of swarm
intelligence, and provided an academic forum for the participants to disseminate
their new research findings and discuss emerging areas of research. It also created
a stimulating environment for the participants to interact and exchange infor-
mation on future challenges and opportunities of swarm intelligence research.

ICSI 2010 received 394 submissions from about 1241 authors in 22 countries
and regions (Australia, Belgium, Brazil, Canada, China, Cyprus, Hong Kong,
Hungary, India, Islamic Republic of Iran, Japan, Jordan, Republic of Korea,
Malaysia, Mexico, Norway, Pakistan, South Africa, Chinese Taiwan, UK, USA,
Vietnam) across six continents (Asia, Europe, North America, South America,
Africa, and Oceania). Each submission was reviewed by at least three reviewers.
Based on rigorous reviews by the Program Committee members and reviewers,
185 high-quality papers were selected for publication in the proceedings with
the acceptance rate of 46.9%. The papers are organized in 25 cohesive sections
covering all major topics of swarm intelligence research and development.

In addition to the contributed papers, the ICSI 2010 technical program in-
cluded four plenary speeches by Russell C. Eberhart (Indiana University Pur-
due University Indianapolis, IUPUI, USA), Gary G. Yen (President of IEEE
Computational Intelligence Society, CIS, Oklahoma State University, USA), Erol
Gelenbe (London Imperial College, UK), Nikola Kasabov (President of Interna-
tional Neural Network Soceity, INNS, Auckland University of Technology, New
Zealand). Besides the regular parallel oral sessions, ICSI 2010 also had several
poster sessions focusing on wide areas.

As organizers of ICSI 2010, we would like to express sincere thanks to Peking
University and Xi’an Jiaotong-Liverpool University for their sponsorship, to the
IEEE Beijing Section, International Neural Network Society, World Federation
on Soft Computing, Chinese Association for Artificial Intelligence, and National
Natural Science Foundation of China for their technical co-sponsorship. We ap-
preciate the National Natural Science Foundation of China and K.C. Wong Ed-
ucation Foundation, Hong Kong, for their financial and logistic supports.

We would also like to thank the members of the Advisory Committee for their
guidance, the members of the International Program Committee and additional
reviewers for reviewing the papers, and members of the Publications Committee
for checking the accepted papers in a short period of time. Particularly, we are
grateful to the proceedings publisher, Springer, for publishing the proceedings in
the prestigious series of Lecture Notes in Computer Science. Moreover, we wish
to express our heartfelt appreciation to the plenary speakers, session chairs, and
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student helpers. In addition, there are still many more colleagues, associates,
friends, and supporters who helped us in immeasurable ways; we express our
sincere gratitude to them all. Last but not the least, we would like to thank all
the speakers, authors and participants for their great contributions that made
ICSI 2010 successful and all the hard work worthwhile.

June 2010 Ying Tan
Yuhui Shi

Tan Kay Chen
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