
Lecture Notes in Computer Science 6677
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 for Informatics, Saarbruecken, Germany



Derong Liu Huaguang Zhang
Marios Polycarpou Cesare Alippi
Haibo He (Eds.)

Advances in
Neural Networks –
ISNN 2011

8th International Symposium
on Neural Networks, ISNN 2011
Guilin, China, May 29 – June 1, 2011
Proceedings, Part III

13



Volume Editors

Derong Liu
Chinese Academy of Sciences, Institute of Automation
Key Laboratory of Complex Systems and Intelligence Science
Beijing 100190, China
E-mail: derong.liu@ia.ac.cn

Huaguang Zhang
Northeastern University, College of Information Science and Engineering
Shenyang, Liaoing 110004, China
E-mail: zhanghuaguang@ise.neu.edu.cn

Marios Polycarpou
University of Cyprus, Dept. of Electrical and Computer Engineering
75 Kallipoleos Avenue, 1678 Nicosia, Cyprus
E-mail: mpolycar@ucy.ac.cy

Cesare Alippi
Politecnico di Milano, Dip. di Elettronica e Informazione
Piazza L. da Vinci 32, 20133 Milano, Italy
E-mail: alippi@elet.polimi.it

Haibo He
University of Rhode Island
Dept. of Electrical, Computer and Biomedical Engineering
Kingston, RI 02881, USA
E-mail: he@ele.uri.edu

ISSN 0302-9743 e-ISSN 1611-3349
ISBN 978-3-642-21110-2 e-ISBN 978-3-642-21111-9
DOI 10.1007/978-3-642-21111-9
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2011926887

CR Subject Classification (1998): F.1, F.2, D.1, G.2, I.2, C.2, I.4-5, J.1-4

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

© Springer-Verlag Berlin Heidelberg 2011
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

ISNN 2011 – the 8th International Symposium on Neural Networks – was held
in Guilin, China, as a sequel of ISNN 2004 (Dalian), ISNN 2005 (Chongqing),
ISNN 2006 (Chengdu), ISNN 2007 (Nanjing), ISNN 2008 (Beijing), ISNN 2009
(Wuhan), and ISNN 2010 (Shanghai). ISNN has now become a well-established
conference series on neural networks in the region and around the world, with
growing popularity and increasing quality. Guilin is regarded as the most pic-
turesque city in China. All participants of ISNN 2011 had a technically rewarding
experience as well as memorable experiences in this great city.

ISNN 2011 aimed to provide a high-level international forum for scientists,
engineers, and educators to present the state of the art of neural network research
and applications in diverse fields. The symposium featured plenary lectures given
by worldwide renowned scholars, regular sessions with broad coverage, and some
special sessions focusing on popular topics.

The symposium received a total of 651 submissions from 1,181 authors in
30 countries and regions across all six continents. Based on rigorous reviews
by the Program Committee members and reviewers, 215 high-quality papers
were selected for publication in the symposium proceedings. We would like to
express our sincere gratitude to all reviewers of ISNN 2011 for the time and effort
they generously gave to the symposium. We are very grateful to the National
Natural Science Foundation of China, the Institute of Automation of the Chinese
Academy of Sciences, the Chinese University of Hong Kong, and the University
of Illinois at Chicago for their financial support. We would also like to thank
the publisher, Springer, for cooperation in publishing the proceedings in the
prestigious series of Lecture Notes in Computer Science.

Guilin, May 2011 Derong Liu
Huaguang Zhang

Marios Polycarpou
Cesare Alippi

Haibo He
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