
Preface

This book is based on the Proceedings of the 6th Conference Evolution Artifici-
elle, EA 2003, held in Marseilles. Previous EA meetings took place in Toulouse
(1994), Brest (1995), Nı̂mes (1997), Dunkerque (1999), Le Creusot (2001) while
the best presented papers were published in Springer’s LNCS, volumes 1063,
1363, 1829 and 2310.
This year again, authors were invited to present original works, relevant to
Simulated Evolution, including but not limited to Evolutionary Optimization
and Learning, Theory of Evolutionary Computation, Artificial Life, Population
Dynamics, Implementation and Real-World Applications of Evolutionary Pa-
radigms. EA 2003 has turned more and more international and the proposed
papers have been selected throughout a rigorous process, each of them being
expertized by at least three Referees from an International Program Commit-
tee. We are greatly indebted to each of them for their hard work and time they
spent to ensure a high quality standards edited in this volume. We also would
like to thank all the participants to the Conference and the numerous authors
who chosen EA 2003 to submit their manuscript.

We are particularly grateful to Professor Hans-Paul Schwelfel for his invi-
ted lecture on Genesis and Future of Evolutionary Computation which presented
a wide survey of the art from a deep analysis, promising many further interesting
applications.

Contributions in this book are organized in nine parts according to their
main topics and their are shortly presented bellow.

1. Theoretical Issues: the variable length representations in evolutionary al-
gorithms is investigated by M. Defoin Platel et al. using parametrical
models in between the royal road landscapes and the NK-landscapes ac-
cording to Kauffman. M. Nicolau, A. Auger and C. Ryan explored the
mathematical formalization of an encoding process using grammatical evolu-
tion and gave asymptotics estimates, and experimental results. A basic but
general method to maximize many fitness functions is to chose – at random
– an initial point and apply random perturbations (following a given or up-
dated random process) to it in order to improve the fitness. The response
to the increase of the number of variables for such perturbations is studied
by L. Grosset, R. Le Riche, and R. T. Haftka both for random sto-
chastic hill climber and univariate marginal distribution algorithms, while S.
Aupetit, P. Liardet and M. Slimane applied such a method to produce
binary sequences with low out-of-phase aperiodic auto-correlations.
Asymptotic distribution laws of upper order statistics was used by S. Pu-

echmorel and D. Delahaye for improving efficiency of selection and cros-
sover operators. The last theoretical contribution by M. Drugan and D.
Thierens was a survey on evolutionary Markov Chain Monte Carlo algo-

Verwendete Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.
Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.

ALLGEMEIN ----------------------------------------
Dateioptionen:
     Kompatibilität: PDF 1.3
     Für schnelle Web-Anzeige optimieren: Nein
     Piktogramme einbetten: Nein
     Seiten automatisch drehen: Nein
     Seiten von: 1
     Seiten bis: Alle Seiten
     Bund: Links
     Auflösung: [ 2400 2400 ] dpi
     Papierformat: [ 481.865 685.949 ] Punkt

KOMPRIMIERUNG ----------------------------------------
Farbbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 300 dpi
     Downsampling für Bilder über: 450 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Maximal
     Bitanzahl pro Pixel: Wie Original Bit
Graustufenbilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 300 dpi
     Downsampling für Bilder über: 450 dpi
     Komprimieren: Ja
     Automatische Bestimmung der Komprimierungsart: Ja
     JPEG-Qualität: Maximal
     Bitanzahl pro Pixel: Wie Original Bit
Schwarzweiß-Bilder:
     Downsampling: Ja
     Berechnungsmethode: Bikubische Neuberechnung
     Downsample-Auflösung: 2400 dpi
     Downsampling für Bilder über: 3600 dpi
     Komprimieren: Ja
     Komprimierungsart: CCITT
     CCITT-Gruppe: 4
     Graustufen glätten: Nein

     Text und Vektorgrafiken komprimieren: Ja

SCHRIFTEN ----------------------------------------
     Alle Schriften einbetten: Ja
     Untergruppen aller eingebetteten Schriften: Nein
     Wenn Einbetten fehlschlägt: Warnen und weiter
Einbetten:
     Immer einbetten: [ /Courier-BoldOblique /Helvetica-BoldOblique /Courier /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /ZapfDingbats /Times-Italic /Helvetica-Oblique /Courier-Oblique /Symbol ]
     Nie einbetten: [ ]

FARBE(N) ----------------------------------------
Farbmanagement:
     Farbumrechnungsmethode: Farbe nicht ändern
     Methode: Standard
Geräteabhängige Daten:
     Einstellungen für Überdrucken beibehalten: Ja
     Unterfarbreduktion und Schwarzaufbau beibehalten: Ja
     Transferfunktionen: Anwenden
     Rastereinstellungen beibehalten: Ja

ERWEITERT ----------------------------------------
Optionen:
     Prolog/Epilog verwenden: Ja
     PostScript-Datei darf Einstellungen überschreiben: Ja
     Level 2 copypage-Semantik beibehalten: Ja
     Portable Job Ticket in PDF-Datei speichern: Nein
     Illustrator-Überdruckmodus: Ja
     Farbverläufe zu weichen Nuancen konvertieren: Ja
     ASCII-Format: Nein
Document Structuring Conventions (DSC):
     DSC-Kommentare verarbeiten: Ja
     DSC-Warnungen protokollieren: Nein
     Für EPS-Dateien Seitengröße ändern und Grafiken zentrieren: Ja
     EPS-Info von DSC beibehalten: Ja
     OPI-Kommentare beibehalten: Nein
     Dokumentinfo von DSC beibehalten: Ja

ANDERE ----------------------------------------
     Distiller-Kern Version: 5000
     ZIP-Komprimierung verwenden: Ja
     Optimierungen deaktivieren: Nein
     Bildspeicher: 524288 Byte
     Farbbilder glätten: Nein
     Graustufenbilder glätten: Nein
     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja
     sRGB ICC-Profil: sRGB IEC61966-2.1

ENDE DES REPORTS ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<
     /ColorSettingsFile ()
     /AntiAliasMonoImages false
     /CannotEmbedFontPolicy /Warning
     /ParseDSCComments true
     /DoThumbnails false
     /CompressPages true
     /CalRGBProfile (sRGB IEC61966-2.1)
     /MaxSubsetPct 100
     /EncodeColorImages true
     /GrayImageFilter /DCTEncode
     /Optimize false
     /ParseDSCCommentsForDocInfo true
     /EmitDSCWarnings false
     /CalGrayProfile ()
     /NeverEmbed [ ]
     /GrayImageDownsampleThreshold 1.5
     /UsePrologue true
     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /AutoFilterColorImages true
     /sRGBProfile (sRGB IEC61966-2.1)
     /ColorImageDepth -1
     /PreserveOverprintSettings true
     /AutoRotatePages /None
     /UCRandBGInfo /Preserve
     /EmbedAllFonts true
     /CompatibilityLevel 1.3
     /StartPage 1
     /AntiAliasColorImages false
     /CreateJobTicket false
     /ConvertImagesToIndexed true
     /ColorImageDownsampleType /Bicubic
     /ColorImageDownsampleThreshold 1.5
     /MonoImageDownsampleType /Bicubic
     /DetectBlends true
     /GrayImageDownsampleType /Bicubic
     /PreserveEPSInfo true
     /GrayACSImageDict << /VSamples [ 1 1 1 1 ] /QFactor 0.15 /Blend 1 /HSamples [ 1 1 1 1 ] /ColorTransform 1 >>
     /ColorACSImageDict << /VSamples [ 1 1 1 1 ] /QFactor 0.15 /Blend 1 /HSamples [ 1 1 1 1 ] /ColorTransform 1 >>
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ColorConversionStrategy /LeaveColorUnchanged
     /PreserveOPIComments false
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /ColorImageResolution 300
     /EndPage -1
     /AutoPositionEPSFiles true
     /MonoImageDepth -1
     /TransferFunctionInfo /Apply
     /EncodeGrayImages true
     /DownsampleGrayImages true
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDownsampleThreshold 1.5
     /MonoImageDict << /K -1 >>
     /Binding /Left
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageResolution 2400
     /AutoFilterGrayImages true
     /AlwaysEmbed [ /Courier-BoldOblique /Helvetica-BoldOblique /Courier /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /ZapfDingbats /Times-Italic /Helvetica-Oblique /Courier-Oblique /Symbol ]
     /ImageMemory 524288
     /SubsetFonts false
     /DefaultRenderingIntent /Default
     /OPM 1
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageResolution 300
     /ColorImageFilter /DCTEncode
     /PreserveHalftoneInfo true
     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /ASCII85EncodePages false
     /LockDistillerParams false
>> setdistillerparams
<<
     /PageSize [ 595.276 841.890 ]
     /HWResolution [ 2400 2400 ]
>> setpagedevice



VI Preface

rithms related to evolutionary schemes; they proposed a new algorithm relied
on elitist coupled acceptance rules.

2. Algorithmic issues: constraint satisfaction problems are considered by V.
Barichard et al. in a general evolutionary framework based on the collabo-
ration between constraint propagation techniques and local search methods.
R. Baños et al. proposed a new parallel evolutionary algorithm for graph
partitioning that mixed simulated annealing, tabu search, with selection me-
chanisms. F. Lardeux, F. Saubion and J.-K. Hao investigated hybrid evo-
lutionary algorithms involving recombination operators specially designed
for sat problems. This part ended with the presentation of B. Sareni, J.
Regnier and X. Roboam on the efficiency of some crossover operators asso-
ciated with self-adaptative procedures in case of real-encoded multi-objective
genetic algorithms.

3. Applications: the difficult technological problem of optical fiber alignment
has been efficiently solved using new genetic algorithms by M. Murakawa,
H. Nosato and T. Higuchi. They incorporated a local-learning method to
accelerate the alignment. K. Deb and A. R. Reddy dealt with a very large-
sized scheduling problem often encountered in automated foundry: find an
optimal sequence for casting a number of molds. A method for creating image
classification is described by J. Korczak and A. Quirin. They used evolu-
tionary operators applied to remote sensing data and derived well adapted
classification rules to recognize large objects on the image as well as the
smaller ones. M. Segond et al. adapted an ant algorithm to detect vortices
structures in coastal waters, using data from hydro-dynamical simulations
of the stream circulation. In order to speed up the selection of the flight
aircraft by the controllers, D. Delahaye and S. Puechmorel presented a
virtual keyboard whose optimal efficiency is relied to a NP hard assignment
problem. They applied it on real instances. A. B. Garmendia-Doval, S. D.
Morley and S. Juhos proposed and applied cartesian genetic programming
to evolve post-docking filters automatically for removing false positives from
virtual hit sets.

4. Implementation Issues: an amount of various evolutionary algorithms
are encountered in the literature. The graphic user interface (guide) of P.
Collet and M. Schoenauer unified all kind of such algorithms and gave
facilities to create quite new combinations. ParaDisEO is a framework using
evolving objects in parallel and distributed computing which is efficiently
applied for large combinatorial problems. S. Cahon et al. made use of this
approach in three evolutionary models involving asynchronous migration and
parallel or distributed evaluation, which are experimented on two real-word
problems. Y. Yang, J. Vincent and G Littlefair proposed a new model
of coarse-grained parallel genetic algorithm managing clustered groupings.
They tested their approach on multi-modal optimization problems.

5. Genetic Programming: maintaining a structural diversity and control-
ling the code size are main challenges in genetic programming, a promising
variant of evolutionary programming that produces solutions to problems
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in the form of computer programs. A measure of genotypic and phenoty-
pic diversity, based on the notions of entropy and variance, was applied by
M. Tomassini et al. to three standard test problems, related to even pa-
rity, symbolic regression and artificial ant, while B. Wyns, S. Sette and L.
Boullart introduced a self-improvement operator to reduce the effects of
code growth.
The discrepancy, constantly encountered in genetic programming when the
learning result issuing from training data is specialized over the entire dis-
tribution of instances, leads to the so-called overfitting that G. Paris, D.
Robilliard and C. Fonlupt explored on two benchmarks and proposed
guidelines to reduce its effect.

6. Coevolution and Agent Systems: evolutionary processes may be issued
from various paradigms. In auction theory A. J. Bagnall and I. Toft gave
an adaptive agent model using a basic learning mechanism for optimal stra-
tegy in common auction scenarios. The multi-population approach was used
by F. Streichert et al. to extract global and local optima in multimo-
dal search spaces: they proposed a niching like method associated to cluster
analysis for identifying species from an initially undifferentiated population.
In their contribution R. Groß and M. Dorigo showed how to obtain an
efficient cooperative transport of a pray by two simple autonomous mobile
robots without any inter-communication facility and very limited computa-
tional ability.

7. Artificial Life: the plant model considered by C. Lattaud is based on
multi-agent systems, each agent being a plant organ and each plant being
composed either of a unique organ or of three organs. This approach allowed
to define interactions between plants throw a diffusion process of chemical
substances (allellopathy model) and to simulate evolution of artificial plant
communities. M. Annunziato et al. proposed an on-line adaptive control
and optimization of complex processes, based on artificial environments.

8. Cellular Automata: the analyze presented by M. Giacobini, M. Tomas-
sini, and A. Tettamanzi concerned the takeover time for selection mechanisms
applied on a spatially structured population, involving circular cellular au-
tomata with synchronous or asynchronous propagation. Their theoretical
approaches are corroborated by empirical results. A class of 2-D cellular au-
tomata are studied by E. Sapin, O. Bailleux, and J.-J. Chabier to search
transition rules leading to automata that can be used to simulate the logic
and and not gates.

8. Machine Learning: methods for learning integrate evolutionary strategy
and cover a large range of applications. M. C. Codrea et al. proposed a fea-
ture learning algorithm which is performed with an automatic identification
of plant species from their fluorescence induction curves. Receiver Opera-
ting Characteristics (roc) curves figure the dependency of the true positive
rate with respect to the false positive one in test interpretations, and the
area under the curve (auc) is a popular learning criterion in medical data
analysis. M. Sebag, J. Azé, and N. Lucas presented the roger algorithm
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implementing an evolution-strategy based on optimization of the auc crite-
rion. Its performances were compared to those issuing from a support vector
machine, namely SVMTorch. The last contribution by D. Kazakov and M.
Bartlett dealt with a model that simulated the evolution of language on
the basis of learning communication systems.

We take this opportunity to thank the different partners whose financial and
material supports contributed to the success of the Conference: the Université
de Provence, the Institut National de Recherche en Informatique et Automatique
(INRIA), the Centre National de la Recherche Scientifique (CNRS) with the
LATP (Laboratoire d’Analyse, Topologie et Probabilité) and the CNRS Groupe
de Recherche ALP (Algorithmique Language et Programmation), the Associa-
tion Française pour l’Intelligence Artificielle, and the Association Évolution Ar-
tificielle.

EA 2003 took place at the Institut Universitaire de la Formation des Mâıtres
(IUFM) nicely located on La Canebière. We are indebted to Mme Catherine
Ponsin-Costa, administrative manager and her team Mme Shirley Chemouny,
and Max, and Xavier, for their particular kindness.

Finally, we whish to express our gratitude to Josy Liardet and Valérie Col-

let for their efficiency and enthusiasm in setting up the Conference. LATP and
INRIA associated their sponsorship to their efficient teams: Aline Blanc, Marie-
Christine Tort from Marseilles, Nathalie Gaudechoux, Dominique Pothe-

rat, Chantal Girodon, Marie-Jo Cardet from Rocquencourt. Many thanks
to all of them as well to Mario Giacobini from Lausanne for his general and
efficient help.

January 2004 Pierre Liardet

Pierre Collet

Cyril Fonlupt

Evelyne Lutton

and Marc Schoenauer
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