
Lecture Notes of the Institute
for Computer Sciences, Social Informatics
and Telecommunications Engineering 87

Editorial Board

Ozgur Akan
Middle East Technical University, Ankara, Turkey

Paolo Bellavista
University of Bologna, Italy

Jiannong Cao
Hong Kong Polytechnic University, Hong Kong

Falko Dressler
University of Erlangen, Germany

Domenico Ferrari
Università Cattolica Piacenza, Italy

Mario Gerla
UCLA, USA

Hisashi Kobayashi
Princeton University, USA

Sergio Palazzo
University of Catania, Italy

Sartaj Sahni
University of Florida, USA

Xuemin (Sherman) Shen
University of Waterloo, Canada

Mircea Stan
University of Virginia, USA

Jia Xiaohua
City University of Hong Kong, Hong Kong

Albert Zomaya
University of Sydney, Australia

Geoffrey Coulson
Lancaster University, UK



Junichi Suzuki Tadashi Nakano (Eds.)

Bio-Inspired Models
of Network, Information,
and Computing Systems

5th International ICST Conference
BIONETICS 2010
Boston, USA, December 1-3, 2010
Revised Selected Papers

13



Volume Editors

Junichi Suzuki
University of Massachusetts, Boston
Department of Computer Science
100 Morrissey Blvd.
Boston, MA 02125, USA
E-mail: jxs@cs.umb.edu

Tadashi Nakano
Osaka University
Graduate School of Engineering
2-1 Yamadaoka, Suita
Osaka 565-0871, Japan
E-mail: tnakano@wakate.frc.osaka-u.a.jp

ISSN 1867-8211 e-ISSN 1867-822X
ISBN 978-3-642-32614-1 e-ISBN 978-3-642-32615-8
DOI 10.1007/978-3-642-32615-8
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012944046

CR Subject Classification (1998): C.2, H.4, I.2.6, D.2, I.2.9-10, F.2.2, J.2, J.3

© ICST Institute for Computer Science, Social Informatics and Telecommunications Engineering 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 5th International ICST Conference on Bio-Inspired Models of Network,
Information and Computing Systems (BIONETICS 2010) was held at Le
Meridien Cambridge Hotel, USA during December 1–3, 2010. It was jointly or-
ganized by CREATE-NET in cooperation with the ACM Special Interest Group
(SIG) on Simulation and Modeling, the ACM SIG on Genetic and Evolutionary
Computation and the ACM SIG on Computers and Society.

BIONETICS 2010 was a three-day conference emphasizing diverse disciplines
that seek the understanding of the fundamental principles and design strategies
in biological systems and leverage those understandings to build bio-inspired
systems. In order to cover diverse relevant research areas, BIONETICS 2010
featured a series of focused special tracks, including (1) Artificial Intelligence
and Software Engineering Track, co-chaired by Shih-Hsi Liu and Marjan Mernik;
(2) Artificial Life and Bio-inspired Robotics Track, co-chaired by Jian-Qin Liu
and Haruhiko Nishimura; (3) Bioinformatics Track, co-chaired by Nurit Haspel
and Amarda Shehu; (4) Bio-Inspired Machine Vision Track, co-chaired by Marc
Pomplun and Tyler Garaas; (5) Game Theory and its Applications Track, co-
chaired by Athanasios Vasilakos and Hung-Yu Wei; (6) Network-based Com-
putation Track, co-chaired by Hideaki Suzuki and Hiroyuki Ohsaki; and (7)
State-Topology Coevolution in Adaptive Networks Track, co-chaired by Hiroki
Sayama and Thilo Gross. We appreciate all the track chairs for their tremendous
efforts to organize excellent special tracks.

We received 66 regular paper submissions and accepted 26 of them. In ad-
dition, three invited papers, 28 work-in-progress papers, five demo papers and
six short papers were accepted. We appreciate Program Committee members
for their hard work in reviewing papers carefully and rigorously. With these
68 papers in total, we believe that BIONETICS 2010 delivered a high-quality,
inspiring and informative technical program.

BIONETICS 2010 had five state-of-the-art keynote speeches by internationally-
renowned researchers: Radhika Nagpal (Harvard University), Karl Lieberherr
(Northeastern University), Thilo Gross (Max Planck Institute for the Physics of
Complex Systems), Rezarta Islamaj Dogan (National Institutes of Health), Cheng
Li (Harvard School of Public Health and Dana-Farber Cancer Institute). Keynotes
were well received and discussed among the participants.

Three workshopswere co-located with BIONETICS 2010: the 1st International
Workshop on Bio-inspired Approaches to Advanced Computing and Communi-
cations (BioAdcom), organized by Ajith Abraham, K. Chandra Sekaran, Michael
Alexander and Sabu Thampi; the 1st International Workshop on Bio-inspired
Models and Technologies for Ambient Information Society (BioAmbIS), organized
by Naoki Wakamiya and Kenji Leibnitz; and the 1st International Workshop on
Evolutionary Computation and Machine Learning in Bioinformatics (BioLearn),
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organized by Kenneth De Jong, Amarda Shehu and Uday Kamath. We thank all
the workshop organizers as well as the Workshop Chair, Marc Pomplun, for their
accomplishments to bring out successful workshops.

The conference had over 130 participants from various parts of the world such
as Japan, India, China, Germany, Portugal, Austria and Netherlands as well as
the US. The logistical organization of the conference is highly commendable, and
a special acknowledgment is due to the Local Arrangement Chair, Tyler Garaas.

Special thanks go to the Steering Committee and Organizing Committee for
their help that made our job much easier and enjoyable. We also wish to thank
our sponsor, ICST, particularly Gergely Nagy, Ildiko Rezmuves and Gabriella
Magyar for their professional assistance to run the conference smoothly.

We very much look forward to another successful conference in 2011 in Europe,
and in the forthcoming years.

December 2010 Junichi Suzuki
Tadashi Nakano
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