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
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

6234



Marco Dorigo Mauro Birattari

Gianni A. Di Caro René Doursat
Andries P. Engelbrecht Dario Floreano
Luca Maria Gambardella Roderich Grof3
Erol Sahin Hiroki Sayama

Thomas Stiitzle (Eds.)

Swarm Intelligence

7th International Conference, ANTS 2010
Brussels, Belgium, September 8-10, 2010
Proceedings

@ Springer



Volume Editors

Marco Dorigo, E-mail: mdorigo@ulb.ac.be

Mauro Birattari, E-mail: mbiro@ulb.ac.be

Gianni A. Di Caro, E-mail: gianni@idsia.ch

René Doursat, E-mail: rene.doursat@polytechnique.edu
Andries P. Engelbrecht, E-mail: engel@cs.up.ac.za
Dario Floreano, E-mail: dario.floreano@epfl.ch
Luca Maria Gambardella, E-mail: luca@idsia.ch
Roderich GroB3, E-mail: r.gross @sheffield.ac.uk
Erol Sahin, E-mail: erol @ceng.metu.edu.tr

Hiroki Sayama, E-mail: sayama@binghamton.edu
Thomas Stiitzle, E-mail: stuetzle @ulb.ac.be

Library of Congress Control Number: 2010933078

CR Subject Classification (1998): 1.2, F.1, E2, H.4, C.2, H.3
LNCS Sublibrary: SL 1 — Theoretical Computer Science and General Issues

ISSN 0302-9743
ISBN-10 3-642-15460-3 Springer Berlin Heidelberg New York
ISBN-13 978-3-642-15460-7 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

These proceedings contain the papers presented at ANTS 2010, the 7th Inter-
national Conference on Swarm Intelligence, organized by IRIDIA, CoDE, Uni-
versité Libre de Bruxelles, Brussels, Belgium, during September 8-10, 2010. The
ANTS series started in 1998 with the First International Workshop on Ant
Colony Optimization (ANTS 1998), which attracted more than 50 participants.
Since then ANTS, which is held bi-annually, has gradually become an interna-
tional forum for researchers in the wider field of swarm intelligence. In the past
(since 2004), this development has been acknowledged by the inclusion of the
term “Swarm Intelligence” (next to “Ant Colony Optimization”) in the conference
title. This year’s ANTS conference was officially devoted to the field of swarm
intelligence as a whole, without any bias towards specific research directions. As
a result, the title of the conference was changed to “The International Confer-
ence on Swarm Intelligence.” This name change is already in place this year, and
future ANTS conferences will continue to use the new title.

This volume contains the best papers selected out of 99 submissions. Of these,
28 were accepted as full-length papers, while 27 were accepted as short papers.
This corresponds to an overall acceptance rate of 56%. Also included in this
volume are 14 extended abstracts.

Of the full-length papers, 15 were selected for oral presentation at the con-
ference. All other contributions, including short papers and extended abstracts,
were presented in the form of poster presentations. Following the conference, the
journal Swarm Intelligence will publish extended versions of some of the best
papers presented at the conference.

The conference featured three distinguished plenary talks: “Locating and
Tracking Multiple Optima Using Particle Swarm Optimization” by Andries
Engelbrecht, “Emergent Coordination in Fish Schools and Human Crowds” by
Guy Theraulaz, and “Self-Reconfigurable Robots, Digital Hormones, and Swarm
Morphallaxis” by Wei-Mei Shen. A special session, jointly organized by René
Doursat and Hiroki Sayama, focused on recent developments in the area of mor-
phogenetic engineering. A workshop organized by Dario Floreano provided op-
portunities to discuss research challenges related to the EU project Swarmanoid.

We take this opportunity to thank the large number of people that were
involved in making this conference a success. We express our gratitude to the
authors who contributed their work, to the members of the International Pro-
gramme Committee, to the additional referees for their qualified and detailed re-
views, and to the people at IRIDIA for helping with organizational matters. We
thank the keynote speakers for their inspiring talks. Finally, we thank our spon-
sors: AntOptima, the Belgian Fund for Scientific Research-FNRS, the European
Coordinating Committee for Artificial Intelligence, the French Community of
Belgium, the IEEE Computational Intelligence Society, and Wolfram Research.



VI Preface

We hope the reader will find this volume useful both as a reference to current
research in swarm intelligence and as a starting point for future work.
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