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Preface

This book is based on the best papers presented at the 8th Conference on Arti-
ficial Evolution, EA' 2007, held in Tours (France). Previous EA meetings took
place in Lille (2005), Marseille (2003), Le Creusot (2001), Dunkerque (1999),
Nimes (1997), Brest (1995), and Toulouse (1994).

Authors were invited to present original work relevant to artificial evolu-
tion, including, but not limited to: evolutionary computation, evolutionary op-
timization, co-evolution, artificial life, population dynamics, theory, algorith-
mics and modeling, implementations, application of evolutionary paradigms to
the real world (industry, biosciences, ...), other biologically inspired paradigms
(swarm, artificial ants, artificial immune systems, ...), memetic algorithms, multi-
objective optimization, constraint handling, parallel algorithms, dynamic opti-
mization, machine learning and hybridization with other soft computing
techniques.

Papers submitted to the conference were reviewed by at least three members
of the International Program Committee, and 30 out of the 62 submissions were
selected to be presented at the Conference. As for the previous editions (see, in
the same collection, volumes 1063, 1363, 1829, 2310, 2936, and 3871), 27 of those
papers were revised according to the reviewers’ comments, and are now included
in this volume, resulting in a 43.5% acceptance rate for this volume.

We would like to thank the Program Committee for the conscientious work
during the paper selection stage of this conference. We are also very grateful
to the Organizing Committee for their efficient work and dedication to provide
a pleasant environment for conference attendees. We take this opportunity to
thank the different partners whose financial and material support contributed
to the success of the conference: PolytechTours, University of Tours, DGA, Min-
istere de "Education Nationale, de I’Enseignement Supérieur et de la Recherche,
City of Tours, INRIA, AFIA, Région Centre, ROADEF, and EA association.
Last but not least, we thank all the authors who submitted papers, and the
authors of accepted papers for revising and sending their final versions on time.

December 2007 Nicolas Monmarché
El-Ghazali Talbi

Pierre Collet

Marc Schoenauer

Evelyne Lutton

! As with previous editions of the conference, the EA acronym is based on the original
French name “Evolution Artificielle”.



Evolution Artificielle 2007 — EA 2007

October 29-31, 2007

Université Francois Rabelais, Tours, France
8th International Conference on Artificial Evolution

Steering Committee

Pierre Collet, Université Louis Pasteur de Strasbourg, France
Evelyne Lutton, INRIA Futurs, France

Nicolas Monmarché, Université Frangois Rabelais de Tours, France
Marc Schoenauer, INRIA Futurs, France

El-Ghazali Talbi, Université de Lille 1, France

Organizing Committee

Sébastien Aupetit, Laboratoire d’Informatique, Université de Tours, France
Romain Clair, Laboratoire d’Informatique, Université de Tours, France
Sonia Colas, Laboratoire d’Informatique, Université de Tours, France
Colette Gatefait, Laboratoire d’Informatique, Université de Tours, France
Pierre Gaucher, Laboratoire d’Informatique, Université de Tours, France
Thierry Henocque, Laboratoire d’Informatique, Université de Tours, France
Nicolas Monmarché, Laboratoire d’Informatique, Université de Tours, France
Arnaud Puret, Laboratoire d’Informatique, Université de Tours, France
Alexis Sepchat, Laboratoire d’Informatique, Université de Tours, France
Mohamed Slimane, Laboratoire d’Informatique, Université de Tours, France

Program Committee

Anne Auger, INRIA, France

Sébastien Aupetit, LI, Université de Tours, France

Christian Blum, ALBCOM, Universitat Politecnica de Catalunya, Spain
Jiirgen Branke, Institute AIFB, University of Karlsruhe, Germany
Nicolas Bredeche, INRIA, France

Edmund Kieran Burke, University of Nottingham, UK

Stefano Cagnoni, Universita di Parma, Italy

Alexandre Caminada, UTBM, Laboratoire SET, France

Erick Cantu-Paz, Yahoo! Inc., USA

Uday K. Chakraborty, University of Missouri St. Louis, USA
Alastair Channon, University of Birmingham, UK

Carlos A. Coello Coello, CINVESTAV-IPN, Mexico



VIII Organization

Philippe Collard, Laboratoire I13S UNSA-CNRS, France
Pierre Collet, LSIIT, Université de Strasbourg, France
Daniel Delahaye, Air Navigation Research Center, France
Clarisse Dhaenens, LIFL - University of Lille, France

Nicolas Durand, DSNA /R&D, France

Marc Ebner, Universitdat Wiirzburg, Germany

Cyril Fonlupt, LIL - Université du Littoral - Cote d’Opale, France
Marian Gheorghe, University of Sheffield, UK

Jean-Louis Giavitto, IBISC - CNRS & Université d’Evry, France
Jens Gottlieb, SAP AG, Germany

Manuel Grana, Universidad del Pais Vasco, Spain

Steven Gustafson, GE Global Research, USA

Jin-Kao Hao, Université d’Angers, France

Laetitia Jourdan, INRIA Futurs/LIFL, France

Petros Kefalas, City College, Thessaloniki, Greece

Natalio Krasnogor, University of Nottingham, UK

Nicolas Lassabe, IRIT/UT1, France

Claude Lattaud, Université René Descartes Paris 5, France
Pierre Liardet, Université de Provence, France

Jean Louchet, INRIA, France

Evelyne Lutton, INRIA, France

Nouredine Melab, INRIA Futurs, Université de Lillel, France
Zbigniew Michalewicz, University of Adelaide, Australia
Nicolas Monmarché, LI, Université de Tours, France

Miguel Nicolau, INRIA, France

Gabriela Ochoa, University of Nottingham, UK

Gustavo Olague, CICESE, Mexico

Martin Pelikan, University of Missouri in St. Louis, USA
David Alejandro Pelta, University of Granada, Spain
Philippe Preux, LIFL, Université de Lille, France

Gnther Raidl, Vienna University of Technology, Austria
Jean-Philippe Rennard, GEM, France

Celso Ribeiro, Universidade Federal Fluminense, Brazil
Denis Robilliard, LIL - Université Littoral Cote d’Opale, France
Guenter Rudolph, University of Dortmund, Germany

Marc Schoenauer, INRIA, France

Michele Sebag, CNRS, France

Patrick Siarry, Université de Paris 12, France

Terence Soule, University of Idaho, USA

Antoine Spicher, Université d’Evry, France

Thomas Stuetzle, IRIDIA, Université Libre de Bruxelles, Belgique
Hideyuki Takagi, Kyushu University, Japan

El-Ghagzali Talbi, LIFL - Lille, France

German Terrazas Angulo, University of Nottingham, UK
Olivier Teytaud, INRIA, France



Organization X

Shigeyoshi Tsutsui, Hannan University, Japan
Shengxiang Yang, University of Leicester, UK
Eckart Zitzler, ETH, Switzerland

Invited Talks

Adaptive Business Intelligence, Zbigniew Michalewicz
Puzzle Based Learning (Invited Tutorial), Zbigniew Michalewicz

Sponsoring Institutions

Ecole Polytechnique de 1"Université de Tours

Université Francois Rabelais de Tours

Conseil Régional du Centre

Ville de Tours

Institut National de Recherche en Informatique et en Automatique (INRIA)
Délégation Générale pour I’Armement (DGA)

Ministere de I’Education Nationale de I’Enseignement Supérieur et de la Recherche
Association Frangaise d’Intelligence Artificielle (AFIA)

Société frangaise de Recherche Opérationnelle et Aide a la Décision (ROADEF)



Table of Contents

Genetic Programming

Treating Noisy Data Sets with Relaxed Genetic Programming .........

Luis Da Costa, Jacques-André Landry, and Yan Levasseur

Cost-Benefit Investigation of a Genetic-Programming Hyperheuristic . ..

Robert E. Keller and Riccardo Poli

Automatic Design of Vision-Based Obstacle Avoidance Controllers

Using Genetic Programming................ ..o ..

Renaud Barate and Antoine Manzanera

Generating SAT Local-Search Heuristics Using a GP Hyper-Heuristic

Framework . ... .

Mohamed Bader-El-Den and Riccardo Poli

Swarm Intelligence

Magnetic Resonance Image Segmentation Based on Two-Dimensional

Exponential Entropy and a Parameter Free PSO .....................

Amir Nakib, Yann Cooren, Hamouche Oulhadj, and Patrick Siarry

Mimetic Variations on Stigmergic Swarm Paintings...................

Paulo Urbano

Minimal and Necessary Conditions for the Emergence of Species-Specific

Recognition Patterns . ......... ... .. .

Nicolas Brodu
Artificial Ants for the Optimization of Virtual Keyboard Arrangement

for Disabled People . ..... ... . ...

Sonia Colas, Nicolas Monmarché, Pierre Gaucher, and
Mohamed Slimane

Combinational and Multi-objective Optimization

Self-organization and Evolution Combined to Address the Vehicle

Routing Problem . ... ... ...

Jean-Charles Créput and Abderrafiaa Koukam

An Evolutionary Algorithm for the Block Stacking Problem ...........

Tim Hohm, Matthias Egli, Samuel Gaehwiler, Stefan Bleuler,
Jonathan Feller, Damian Frick, Richard Huber, Mathias Karlsson,
Reto Lingenhag, Thomas Ruetimann, Tom Sasse, Thomas Steiner,
Janine Stocker, and Eckart Zitzler

13

25

37

50

62

73

87



XII Table of Contents

A Study of Evaluation Functions for the Graph K-Coloring Problem. . ..
Daniel Cosmin Porumbel, Jin-Kao Hao, and Pascale Kuntz

Genetic Branch-and-Bound or Exact Genetic Algorithm? .............
Cédric Pessan, Jean-Louis Bouquard, and Emmanuel Néron

Aerodynamic Topology Optimisation Using an Implicit Representation
and a Multiobjective Genetic Algorithm ............ ... . ... .. .....
Windo Hutabarat, Geoffrey T. Parks, Jerome P. Jarrett,
William N. Dawes, and P. John Clarkson

Direct and Indirect Representations for Evolutionary Design of
ObJeCtS « oot
Juraj Plavcan and Pavel Petrovic

Adaptive and Assortative Mating Scheme for Evolutionary
Multi-Objective Algorithms ....... ... ... i
Khoi Le and Dario Landa-Silva

Theory in GA and ES

The Cooperative Royal Road: Avoiding Hitchhiking ..................
Gabriela Ochoa, FEvelyne Lutton, and Edmund Burke

Conditioning, Halting Criteria and Choosing A.......... ... ... ... ....
Olivier Teytaud

Log-Linear Convergence and Optimal Bounds for the (1 +1)-ES .......
Mohamed Jebalia, Anne Auger, and Pierre Liardet

Applications of EAs

Evolution Strategies for Laser Pulse Compression ....................
Riccardo Fanciulli, Lars Willmes, Janne Savolainen,
Peter van der Walle, Thomas Bdack, and Jennifer L. Herek

Fully Three-Dimensional Tomographic Evolutionary Reconstruction in
Nuclear Medicine . ... e
Aurélie Bousquet, Jean Louchet, and Jean-Marie Rocchisani

A Study of Crossover Operators for Gene Selection of Microarray
Data .o
Jose Crispin Hernandez Hernandez, Béatrice Duval, and
Jin-Kao Hao

Searching for Glider Guns in Cellular Automata: Exploring
Evolutionary and Other Techniques ................ ... ... .........
Emmanuel Sapin and Larry Bull



Table of Contents

A Genetic Algorithm for Generating Improvised Music ...............
Ender Ozcan and Tirker Ercal

Unsupervised Learning of Echo State Networks: A Case Study in
Artificial Embryogeny . ..... ...
Alexandre Devert, Nicolas Bredeche, and Marc Schoenauer

Enhanced Genetic Algorithm with Guarantee of Feasibility for the Unit
Commitment Problem ......... ... ... . . . .
Guillaume Sandou, Stéphane Font, Sihem Tebbani,
Arnaud Hiret, and Christian Mondon

On the Design of Adaptive Control Strategies for Evolutionary
Algorithms .. ..o
Jorge Maturana and Frédéric Saubion

Improvement of Intelligent Optimization by an Experience Feedback
Approach . ...
Paul Pitiot, Thierry Coudert, Laurent Geneste, and Claude Baron

Author Index . .. ...





