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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.

July 2010 Marco Dorigo
Mauro Birattari

Gianni A. Di Caro
René Doursat

Andries P. Engelbrecht
Dario Floreano

Luca Maria Gambardella
Roderich Groß

Erol Şahin
Hiroki Sayama

Thomas Stützle
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Opinion Dynamics for Decentralized Decision-Making in a Robot
Swarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

Marco A. Montes de Oca, Eliseo Ferrante, Nithin Mathews,
Mauro Birattari, and Marco Dorigo

Positional Communication and Private Information in Honeybee
Foraging Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

Peter Bailis, Radhika Nagpal, and Justin Werfel

Rank Based Particle Swarm Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . 275
Affan Khan, Muhammad Sadeequllah, Riaz-ul-Hasnain, and
Azzam-ul-Asar

Self-organized Task Partitioning in a Swarm of Robots . . . . . . . . . . . . . . . . 287
Marco Frison, Nam-Luc Tran, Nadir Baiboun, Arne Brutschy,
Giovanni Pini, Andrea Roli, Marco Dorigo, and Mauro Birattari



Table of Contents XV

Slime Mold Inspired Path Formation Protocol for Wireless Sensor
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299

Ke Li, Kyle Thomas, Claudio Torres, Louis Rossi, and
Chien-Chung Shen

Solving the Multi-dimensional Multi-choice Knapsack Problem with
the Help of Ants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312

Shahrear Iqbal, Md. Faizul Bari, and M. Sohel Rahman

Theoretical Properties of Two ACO Approaches for the Traveling
Salesman Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324

Timo Kötzing, Frank Neumann, Heiko Röglin, and Carsten Witt
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Yoann Pigné and Frédéric Guinand

The ACO Encoding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528
Alberto Moraglio, Fernando E.B. Otero, and Colin G. Johnson

The Complexity of Grid Coverage by Swarm Robotics . . . . . . . . . . . . . . . . 536
Yaniv Altshuler and Alfred M. Bruckstein

The Design of an Active Structural Vibration Reduction System Using
a Modified Particle Swarm Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544

Adam Schmidt

Extended Abstracts

Ant Colony Extended: Search in Solution Spaces with a Countably
Infinite Number of Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552

Jose B. Escario, Juan F. Jimenez, and Jose M. Giron-Sierra

Automatic Parameter Configuration of Particle Swarm Optimization
by Classification of Function Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 554

Tjorben Bogon, Georgios Poursanidis, Andreas D. Lattner, and
Ingo J. Timm

Constructing Low-Cost Swarm Robots That March in Column
Formation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556

Asuki Kouno, Shigeru Takano, and Einoshin Suzuki

Coordinating Heterogeneous Swarms through Minimal Communication
among Homogeneous Sub-swarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558

Carlo Pinciroli, Rehan O’Grady, Anders Lyhne Christensen, and
Marco Dorigo

Effect of Particle Initialization on the Performance of Particle Swarm
Niching Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560

Isabella Schoeman and Andries P. Engelbrecht



XVIII Table of Contents

Energy Efficient Swarm Deployment for Search in Unknown
Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562

Timothy Stirling and Dario Floreano

Genetic Encoding of Robot Metamorphosis: How to Evolve a Glider
with a Genetic Regulatory Network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 564

Anne C. van Rossum

How Ant Systems Can Help in Management of pH for Industrial
Wastewater Discharges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566
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