Licheng Jiao
Lipo Wang
Xinbo Gao
Jing Liu

Feng Wu (Eds.)

Advances in
Natural Computation

Second International Conference, ICNC 2006
Xi‘an, China, September 2006
Proceedings, Part |

LNCS 4221

@_ Springer



| Licheng Jiao Lipo Wang Xinbo Gao
Jing Liu Feng Wu (Eds.)

Advances 1n
Natural Computation

Second International Conference, ICNC 2006
Xi’an, China, September 24-28, 2006
Proceedings, Part I

L UMIRAL

@ Springer E200604087



Volume Editors

Licheng Jiao
Xidian University, Xi’an 710071, China
E-mail: Ichjiao@mail.xidian.edu.cn

Lipo Wang
Nanyang Technological University, Singapore
E-mail: elpwang @ntu.edu.sg

Xinbo Gao
Xidian University, Xi’an, 710071, China
E-mail: xbgao@mail.xidian.edu.cn

Jing Liu
Xidian University, Xi’ian 710071, China
E-mail: neouma@mail.xidian.edu.cn

Feng Wu
Microsoft Research Asia, 100080 Beijing, China
E-mail: fengwu@microsoft.com

Library of Congress Control Number: 20069322971

CR Subject Classification (1998): F.1,F.2,1.2,G.2,14,15,1.3,].4
LNCS Sublibrary: SL 1 — Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-540-45901-4 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-45901-9 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 is a part of Springer Science+Business Media
springer.com

© Springer-Verlag Berlin Heidelberg 2006
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 11881070 06/3142 543210



Lecture Notes in Computer Science

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
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

University of Dortmund, Germany
Madhu Sudan

Massachusetts Institute of Technology, MA, USA
Demetri Terzopoulos

University of California, Los Angeles, CA, USA
Doug Tygar

University of California, Berkeley, CA, USA
Moshe Y. Vardi

Rice University, Houston, TX, USA
Gerhard Weikum

Max-Planck Institute of Computer Science, Saarbruecken, Germany

4221



Preface

This book and its sister volumes, i.e., LNCS volumes 4221 and 4222, constitute the
proceedings of the 2nd International Conference on Natural Computation (ICNC
2006), jointly held with the 3rd International Conference on Fuzzy Systems and
Knowledge Discovery (FSKD 2006, LNAI volume 4223) on 24-28 September 2006
in Xi’an, Shaanxi, China. In its budding run, ICNC 2006 successfully attracted
1915 submissions from 35 countries/regions (the joint ICNC-FSKD 2006 event
received 3189 submissions). After rigorous reviews, 254 high-quality papers, i.e.,
168 long papers and 86 short papers, were included in the ICNC 2006 proceedings,
representing an acceptance rate of 13.3%.

ICNC-FSKD 2006 featured the most up-to-date research results in compu-
tational algorithms inspired from nature, including biological, ecological, and
physical systems. It is an exciting and emerging interdisciplinary area in which
a wide range of techniques and methods are being studied for dealing with large,
complex, and dynamic problems. The joint conferences also promoted cross-
fertilization over these exciting and yet closely-related areas, which had a sig-
nificant impact on the advancement of these important technologies. Specific
areas included neural computation, quantum computation, evolutionary compu-
tation, DNA computation, fuzzy computation, granular computation, artificial
life, etc., with innovative applications to knowledge discovery, finance, opera-
tions research, and more. In addition to the large number of submitted papers,
we were blessed with the presence of six renowned keynote speakers.

On behalf of the Organizing Committee, we thank Xidian University for
sponsorship, and the National Natural Science Foundation of China, the Inter-
national Neural Network Society, the Asia-Pacific Neural Network Assembly, the
IEEE Circuits and Systems Society, the IEEE Computational Intelligence Soci-
ety, the IEEE Computational Intelligence Singapore Chapter, and the Chinese
Association for Artificial Intelligence for technical co-sponsorship. We thank the
members of the Organizing Committee, the Advisory Board, and the Program
Committee for their hard work in the past 12 months. We wish to express our
heartfelt appreciation to the keynote speakers, session chairs, reviewers, and stu-
dent helpers. Our special thanks go to the publisher, Springer, for publishing the
ICNC 2006 proceedings as two volumes of the Lecture Notes in Computer Sci-
ence series (and the FSKD 2006 proceedings as one volume of the Lecture Notes
in Artificial Intelligence series). Finally, we thank all the authors and partici-
pants for their great contributions that made this conference possible and all
the hard work worthwhile.

September 2006 Lipo Wang
Licheng Jiao
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