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Preface

We are very pleased to present this LNCS volume, the proceedings of the 8th
International Conference on Parallel Problem Solving from Nature (PPSN VIII).
PPSN is one of the most respected and highly regarded conference series in
evolutionary computation and natural computing/computation. This biennial
event was first held in Dortmund in 1990, and then in Brussels (1992), Jerusalem
(1994), Berlin (1996), Amsterdam (1998), Paris (2000), and Granada (2002).
PPSN VIII continues to be the conference of choice by researchers all over the
world who value its high quality.

We received a record 358 paper submissions this year. After an extensive
peer review process involving more than 1100 reviews, the programme com-
mittee selected the top 119 papers for inclusion in this volume and, of course,
for presentation at the conference. This represents an acceptance rate of 33%.
Please note that review reports with scores only but no textual comments were
not considered in the chairs’ ranking decisions.

The papers included in this volume cover a wide range of topics, from evo-
lutionary computation to swarm intelligence and from bio-inspired computing
to real-world applications. They represent some of the latest and best research
in evolutionary and natural computation. Following the PPSN tradition, all pa-
pers at PPSN VIII were presented as posters. There were 7 sessions: each session
consisting of around 17 papers. For each session, we covered as wide a range of
topics as possible so that participants with different interests would find some
relevant papers at every session.

The conference featured three distinguished keynote speakers: Mandyam
Srinivasan, Benjamin Wah and Lee Giles. Their backgrounds in biology, engi-
neering and computer science, respectively, reflect the interdisciplinary nature of
PPSN VIIL Prof. Srinivasan’s talk was on “Parallel Problem Solving in Honey-
bees: Vision, Navigation and ‘Cognition’.” Prof. Wah’s talk was on “Constraint
Partitioning and Its Applications in Parallel Problem Solving.” We are very
grateful to them for contributing valuable time from their busy schedules.

PPSN VIII included 8 tutorials and 6 workshops. We were extremely for-
tunate to have such an impressive list of internationally leading scientists from
across natural computation as tutorial speakers. They provided an excellent start
to the five-day event. The workshops offered an ideal opportunity for participants
to explore specific topics in natural computation in an informal setting. They
were sowing the seeds for the future growth of natural computation.

To encourage and reward high-quality research in the international commu-
nity, PPSN VIII presented a prize of £1,100 cash plus £350 travel costs for our
Best Paper Award. As far as we are aware, this is the largest prize ever awarded
for a best paper at an evolutionary/natural computation conference. The prize
was sponsored by the Honda Research Institute (Europe) through Dr. Bernhard
Sendhoff. All accepted papers were eligible to enter the competition. A separate



VI Preface

Best Student Paper Award, sponsored by HP Labs via Professor David Cliff,
was also given at the conference. In addition, we received generous support from
Thales Research and Technology (UK) through Dr. Sophie Kain. PPSN VIII
would not have been possible without the support of the Centre of Excellence
for Research in Computational Intelligence and Applications (CERCIA) and
the School of Computer Science at the University of Birmingham. We are very
grateful to these sponsors and would like to extend our thanks to them.

The success of a conference depends on its authors, reviewers and organizers.
PPSN VIII was no exception. We are grateful to all the authors for their paper
submissions and to all the reviewers for their outstanding work in refereeing the
papers within a very tight schedule. We relied heavily upon a team of volunteers
to keep the PPSN VIII wheel turning. In particular, the following people at
Birmingham contributed a significant amount of time and expertise: Jun He,
Delia Sexton, Mark Roberts and Angela Richardson. We are very grateful for
their efforts.

September 2004 Xin Yao
Edmund Burke

Jose A. Lozano

Jim Smith

Juan Julidn Merelo Guervés

John Bullinaria

Jon Rowe

Peter Tino

Ata Kabéan

Hans-Paul Schwefel



Organization

PPSN VIII is organised and hosted by CERCIA, School of Computer Science,
University of Birmingham, UK.

PPSN VIII Conference Committee

General Chair Xin Yao, University of Birmingham, UK
Programme Co-chairs Edmund Burke, University of Nottingham, UK
: José A. Lozano, University of the Basque Country,
Spain

Jim Smith, University of the West of England, UK

Electronic Programme Chair Juan J. Merelo-Guervés, University of Granada,

Spain
Local Organization Chair John Bullinaria, University of Birmingham, UK
Tutorial Chair Jon Rowe, University of Birmingham, UK
Workshop Co-chairs Peter Tifio, University of Birmingham, UK
Ata Kabén, University of Birmingham, UK
Proceedings Chair Hans-Paul Schwefel, University of Dortmund,
Germany
Publicity Co-chairs Jun He, University of Birmingham, UK

Shigeyoshi Tsutsui, Hannan University, Japan
Eckart Zitzler, ETH Zurich, Switzerland

Best Paper Competition Chair Bernhard Sendhoff, Honda Research Institute
(Europe), Germany

Industrial Liaison Chair Graham Hesketh, Rolls-Royce, UK

PPSN VIII Steering Committee

David Corne University of Exeter, UK

Kenneth De Jong George Mason University, USA

Gusz Eiben Free University of Amsterdam, The Netherlands
Juan J. Merelo-Guervés University of Granada, Spain

Marc Schoenauer INRIA, France

Hans-Paul Schwefel University of Dortmund, Germany

Xin Yao University of Birmingham, UK



VIII  Organization

PPSN VIII Tutorials

Evolution in Natural and Artificial Systems
Richard Watson

Biological Applications of Evolutionary Computation
James Foster

Evolutionary Algorithms for Optimisation
Darrell Whatley

Ant Colony Optimisation and Swarm Intelligence
Marco Dorigo

Classifier Systems and Reinforcement Learning
Tim Kovacs

Market-Based Systems
Dave CULff

Genetic Algorithm Theory
Michael Vose

Evolvable Hardware
Adrian Thompson

PPSN VIIT Workshops

Workshop on Challenges in Real World Optimisation
Using Evolutionary Computing
Ashutosh Tiwari and Rajkumar Roy

Workshop on Games and Emergent Behaviors
in Distributed Computing Environments

Jae C. Oh

Workshop on Nature Inspired Approaches to Networks
and Telecommunications
Yong Xu and Sancho Salcedo-Sanz

Workshop on Intelligence Before Training Neural Nets (IBTNN 2004)
Waseem Asrar Ahmed :

Workshop on Foundations of Learning Classifier Systems
Larry Bull and Tim Kovacs

Workshop on Future Directions for Learning Classifier Systems
Will Browne

Workshop on Memetic Algorithms (WOMA-V)
William E. Hart, Natalio Krasnogor, Jim E. Smith



PPSN VIII Programme Committee

Abbass, Hussein
Aguilar-Ruiz, Jesus S.
Aickelin, Uwe
Alander, Jarmo
Alba, Enrique
Altenberg, Lee
Araujo, Lourdes
Baeck, Thomas
Bagnall, Tony
Banzhaf, Wolfgang
Barbosa, Helio
Barry, Alwyn
BenHamida, Sana
Berghe, Greet Vanden
Beyer, Hans-Georg
Blazewicz, Jacek
Blum, Christian
Bonarini, Andrea
Booker, Lashon B.
Bosman, Peter A.N.
Branke, Juergen
Braunschweig, Bertrand
Buckles, Bill
Bullinaria, John A.
Bull, Larry
Cagnoni, Stefano
Cantu-Paz, Erick
Carse, Brian
Castillo-Valdivieso,
Pedro A.
Cayzer, Steve
Chan, Keith
Channon, Alastair
Cho, Sun-Bae
Coello, Carlos
Collet, Pierre
Cordon, Cordon
Corne, Dave
Costa, Ernesto
Cotta, Carlos
Darwen, Paul
Deb, Kalyanmoy
De Castro, Leandro N.

De Jong, Ken
Delahaye, Daniel
Dopico, Juan Rabuiial
Dorado, Julidn
Dorigo, Marco

Dozier, Gerry V.
Droste, Stefan

Duro, Richard

Eiben, Gusz
Engelbrecht, Andries
Esparcia, Ana
Esquivel, Susana Cecilia
Fernandez, Francisco
Fleming, Peter
Floreano, Dario
Fogel, Gary

Fonlupt, Cyril
Fonseca, Carlos M.
Freisleben, Bernd
Freitas, Alex
Gallagher, Marcus
Gambardella, Luca M.
Gamez, Jose A.

Gao, Yong

Garibaldi, Jon
Garrell-Guiu, Josep M.
Gendreau, Michel
Giannakoglou, Kyriakos
Gonzéalez, Jesus
Gottlieb, Jens
Gustafson, Steven
Hao, Jin-Kao

Hart, Bill

Hart, Emma

Hartl, Richard
Harvey, Inman

He, Jun

Hemert, Jano van
Herdy, Michael
Herrera, Francisco
Hervés, Cesar
Hidalgo, Ignacio
Hogg, Tad

Organization X

Horn, Jeft
Hughes, E.J.
Hurst, Jacob
Husbands, Phil
Iba, Hitoshi
Iglesia, Bea de la
Inza, Inaki

Isasi, Pedro
Jansen, Thomas
Jin, Yaochu
John, Bob
Julstrom, Bryant
Kabéan, Ata
Kang, Lishan
Kazarlis, Spyros
Keijzer, Maarten
Keller, Robert
Kendall, Graham
Kita, Hajime
Knowles, Joshua
Kok, Joost
Kovacs, Tim
Krasnogor, Natalio
Krink, Thiemo
Kwan, Raymond
Lanzi, Pier Luca
Larrafiaga, Pedro
Lattaud, Claude
Le Riche, Rodolphe
Leung, Kwong-Sak
Liardet, Pierre
Liu, Yong

Llora, Xavier
Lobo, Fernando
Louis, Sushil J.
Lozano, José Antonio
Lozano, Manuel
Lucas, Simon
Luo, Wenjian
Lutton, Evelyne
Marchiori, Elena
Martin, Worthy
Marti, Rafael



X Organization

Matsumura, Yoshiyuki
Mattfeld, Dirk

Merz, Peter
Michalewicz, Zbigniew
Middendorf, Martin
Miller, Julian
Mohan, Chilukuri
Montana, David
Moshaiov, Amiram
Muehlenbein, Heinz
Muruzébal, Jorge
Naudts, Bart

Ochoa, Alberto
Ohkura, Kazuhiro
Osman, Ibrahim H.
Oudeyer, Pierre-Yves
Paechter, Ben
Paredis, Jan

Paton, Ray

Pelikan, Martin
Petrovic, Dobrila
Petrovic, Sanja

Pipe, Tony

Pomares, Héctor
Porto, V. William
Prugel-Bennett, Adam
Raidl, Guenther
Rasheed, Khaled
Reeves, Colin
Reynolds, Robert
Rivas, Victor

Rizki, Mateen

Robilliard, Denis
Rojas, Ignacio
Romero, Gustavo
Rosca, Justinian
Ross, Peter
Rothlauf, Franz
Rowe, Jonathan
Roy, Rajkumar
Rudolph, Guenter
Runarsson, Thomas
Salcedo-Sanz, Sancho
Séanchez, Luciano
Santana, Roberto
Sareni, Bruno
Schaffer, David
Schmitt, Lothar M.

. Schnier, Thorsten

Schwefel, Hans-Paul
Sebag, Michele
Sendhoff, Bernhard
Sen, Sandip
Shapiro, Jonathan
Smith, Alice
Smith, James
Smith, Rob
Spears, Bill
Stewart, Paul
Stiitzle, Thomas
Suganthan, Ponnuthurai
Nagaratnam
Talbi, ElGhazali
Tan, Kay Chen

Sponsoring Institutions

Tateson, Richard
Tettamanzi, Andrea
Thangiah, Sam R.
Thierens, Dirk
Thompson, Jonathan
Thomsen, Rene
Timmis, Jonathan
Tino, Peter
Tomassini, Marco
Tsahalis, Demosthenes
Tsang, Edward
Tsutsui, Shigeyoshi
Venturini, Gilles

Von Zuben, Fernando J.
Vose, Michael

Wang, Fang

Wang, Lipo

Watson, Jean-Paul
While, Lyndon
Whitley, Darrell
Wilson, Stewart

Wu, Annie

Wyatt, Jeremy
Yang, Shengxiang
Yao, Xin

Zalzala, Ali

Zhang, Byoung-Tak
Zhang, Qingfu
Zitzler, Eckart

Centre of Excellence for Research in Computational Intelligence and Applica-
tions (CERCIA), School of Computer Science, University of Birmingham, UK

Honda Research Institute (Europe), Germany

Thales Research and Technology, UK

HP Labs Bristol, UK



Lecture Notes in Computer Science

For information about Vols. 1-3130

please contact your bookseller or Springer

Vol. 3263: M. Weske, P. Liggesmeyer (Eds.), Object-
Oriented and Internet-Based Technologies. XII, 239
pages. 2004,

Vol. 3260: I. Niemegeers, S.H. de Groot (Eds.), Personal
Wireless Communications. XTIV, 478 pages. 2004.

Vol. 3258: M. Wallace (Ed.), Principles and Practice of
Constraint Programming — CP 2004. XVII, 822 pages.
2004.

Vol. 3256: H. Ehrig, G. Engels, F. Parisi-Presicce (Eds.),
Graph Transformations. XII, 451 pages. 2004.

Vol. 3255: A. Benczur, J. Demetrovics, G. Gottlob (Eds.),
Advances in Databases and Information Systems. XI, 423
pages. 2004.

Vol. 3254: E. Macii, V. Paliouras, O. Koufopavlou (Eds.),
Integrated Circuit and System Design. XVI, 910 pages.
2004.

Vol. 3253: Y. Lakhnech, S. Yovine (Eds.), Formal Tech-
niques in Timed, Real-Time, and Fault-Tolerant Systems.
X, 397 pages. 2004.

Vol. 3250: L.-J. (LJ) Zhang, M. Jeckle (Eds.), Web Ser-
vices. X, 300 pages. 2004.

Vol. 3249: B. Buchberger, J.A. Campbell (Eds.), Artificial
Intelligence and Symbolic Computation. X, 285 pages.
2004, (Subseries LNAI).

Vol. 3246: A. Apostolico, M. Melucci (Eds.), String Pro-
cessing and Information Retrieval. XIV, 316 pages. 2004.

Vol. 3242: X. Yao, E. Burke, J.A. Lozano, J. Smith, J.J.
Merelo-Guervds, J.A. Bullinaria, J. Rowe, P. Tifio, A.
Kaban, H.-P. Schwefel (Eds.), Parallel Problem Solving
from Nature - PPSN VIII. XX, 1185 pages. 2004.

vol. 3241: D. Kranzlmiiller, P. Kacsuk, J.J. Dongarra
‘Eds.), Recent Advances in Parallel Virtual Machine and
Message Passing Interface. XIII, 452 pages. 2004.

vol. 3240: 1. Jonassen, J. Kim (Eds.), Algorithms in Bioin-
‘ormatics. IX, 476 pages. 2004. (Subseries LNBI).

Jol. 3239: G. Nicosia, V. Cutello, P.J. Bentley, J. Timmis
Eds.), Artificial Immune Systems. XII, 444 pages. 2004.

/ol. 3238: S. Biundo, T. Frithwirth, G. Palm (Eds.), KI
2004: Advances in Artificial Intelligence. XI, 467 pages.
2004. (Subseries LNAI).

Jol. 3232; R. Heery, L. Lyon (Eds.), Research and Ad-
ranced Technology for Digital Libraries. XV, 528 pages.
2004.

fol. 3229: J.J. Alferes, J. Leite (Eds.), Logics in Artificial
ntelligence. XIV, 744 pages. 2004. (Subseries LNAI).

/ol. 3224: E. Jonsson, A. Valdes, M. Almgren (Eds.), Re-
:ent Advances in Intrusion Detection. XII, 315 pages.
1004,

Vol. 3223: K. Slind, A. Bunker, G. Gopalakrishnan (Eds.),
Theorem Proving in Higher Order Logics. VIII, 337 pages.
2004.

Vol. 3221: S. Albers, T. Radzik (Eds.), Algorithms — ESA
2004. XVIII, 836 pages. 2004.

Vol. 3220: J.C. Lester, R.M. Vicari, F. Paraguagu (Eds.),
Intelligent Tutoring Systems. XXI, 920 pages. 2004.

Vol. 3217: C. Barillot, D.R. Haynor, P. Hellier (Eds. ), Med-
ical Image Computing and Computer-Assisted Interven-
tion — MICCAI 2004. XXXVTII, 1114 pages. 2004.

Vol. 3216: C. Barillot, D.R. Haynor, P. Hellier (Eds.), Med-
ical Image Computing and Computer-Assisted Interven-
tion — MICCAI 2004. XXXVIII, 930 pages. 2004,

Vol. 3210: J. Marcinkowski, A. Tarlecki (Eds.), Computer
Science Logic. XI, 520 pages. 2004.

Vol. 3208: H.J. Ohlbach, S. Schaffert (Eds.), Principles
and Practice of Semantic Web Reasoning. VII, 165 pages.
2004.

Vol. 3207: L.T. Yang, M. Guo, G.R. Gao, N.K. Jha (Eds.),
Embedded and Ubiquitous Computing, XX, 1116 pages.
2004.

Vol. 3206: P. Sojka, 1. Kopecek, K. Pala (Eds.), Text,
Speech and Dialogue. XIII, 667 pages. 2004, (Subseries
LNAI).

Vol. 3205: N. Davies, E. Mynatt, I. Siio (Eds.), UbiComp
2004: Ubiquitous Computing. XVI, 452 pages. 2004.

Vol. 3203: J. Becker, M. Platzner, S. Vernalde (Eds.), Field
Programmable Logic and Application. XXX, 1198 pages.
2004.

Vol. 3202: J.-F. Boulicaut, F. Esposito, F. Giannot{i, D.
Pedreschi (Eds.), Knowledge Discovery in Databases:
PKDD 2004. XIX, 560 pages. 2004. (Subseries LNAI).

Vol. 3201: J.-F. Boulicaut, F. Esposito, F. Giannotti, D.
Pedreschi (Eds.), Machine Learning: ECML 2004, XVIII,
580 pages. 2004. (Subseries LNAI).

Vol. 3199: H. Schepers (Ed.), Software and Compilers for
Embedded Systems. X, 259 pages. 2004.

Vol. 3198: G.-J. de Vreede, L.A. Guerrero, G. Marin

Raventos (Eds.), Groupware: Design, Implementation and
Use. XI, 378 pages. 2004.

Vol. 3194: R. Camacho, R. King, A. Srinivasan (Eds.), In-
ductive Logic Programming. XI, 361 pages. 2004. (Sub-
series LNAI).

Vol. 3193: P. Samarati, P. Ryan, D. Gollmann, R. Molva
(Eds.), Computer Security — ESORICS 2004. X, 457
pages. 2004.

Vol. 3192: C. Bussler, D. Fensel (Eds.), Artificial Intel-

ligence: Methodology, Systems, and Applications. XIII,
522 pages. 2004. (Subseries LNAI).



Vol. 3190: Y. Luo (Ed.), Cooperative Design, Visualiza-
tion, and Engineering,. IX, 248 pages. 2004.

Vol. 3189: P-C. Yew, J. Xue (Eds.), Advances in Computer
Systems Architecture. XVII, 598 pages. 2004.

Vol. 3186: Z. Bellahséne, T. Milo, M. Rys, D. Suciu, R.
Unland (Eds.), Database and XML Technologies. X, 235
pages. 2004.

Vol. 3185: M. Bernardo, F. Corradini (Eds.), Formal Meth-
ods for the Design of Real-Time Systems. VII, 295 pages.
2004.

Vol. 3184: S. Katsikas, J. Lopez, G. Pernul (Eds.), Trust
and Privacy in Digital Business. XI, 299 pages. 2004.

Vol. 3183: R. Traunmiiller (Ed.), Electronic Government.
XIX, 583 pages. 2004.

Vol. 3182: K. Bauknecht, M. Bichler, B. Proll (Eds.), E-
Commerce and Web Technologies. XI, 370 pages. 2004.

Vol. 3181: Y. Kambayashi, M. Mohania, W. Wo8 (Eds.),
Data Warehousing and Knowledge Discovery. XIV, 412
pages. 2004.

Vol. 3180: F. Galindo, M. Takizawa, R. Traunmiiller
(Eds.), Database and Expert Systems Applications. XXI,
972 pages. 2004.

Vol. 3179: F.J. Perales, B.A. Draper (Eds.), Articulated
Motion and Deformable Objects. XI, 270 pages. 2004.

Vol. 3178: W. Jonker, M. Petkovic (Eds.), Secure Data
Management. VIII, 219 pages. 2004.

Vol. 3177: Z.R. Yang, H. Yin, R. Everson (Eds.), Intelli-
gent Data Engineering and Automated Learning —IDEAL
2004. XVIII, 852 pages. 2004.

Vol. 3176: O. Bousquet, U. von Luxburg, G. Ratsch (Eds.),
Advanced Lectures on Machine Learning. IX, 241 pages.
2004. (Subseries LNAT).

Vol. 3175: C.E. Rasmussen, H.H. Billthoff, B. Scholkopf,
M.A. Giese{(Eds.), Pattern Recognition. XVIII, 581 pages.
2004. :

Vol. 3174: F. Yin, J. Wang, C. Guo (Eds.), Advances in
Neural Networks - ISNN 2004, XXXV, 1021 pages. 2004.

Vol. 3173: F. Yin, J. Wang, C. Guo (Eds.), Advances in
Neural Networks — ISNN 2004, XXXV, 1041 pages. 2004.

Vol. 3172: M. Dorigo, M. Birattari, C. Blum, L. M. Gam-
bardella, F. Mondada, T. Stitzle (Eds.), Ant Colony, Op-
timization and Swarm Intelligence. XII, 434 pages. 2004.

Vol. 3170: P. Gardner, N. Yoshida (Eds.), CONCUR 2004
- Concurrency Theory. XIII, 529 pages. 2004.

Vol. 3166: M. Rauterberg (Ed.), Entertainment Computing
—ICEC 2004. XXIII, 617 pages. 2004.

Vol. 3163: S. Marinai, A. Dengel (Eds.), Document Anal-
ysis Systems VI. XI, 564 pages. 2004.

Vol. 3162: R. Downey, M. Fellows, F. Dehne (Eds.), Pa-
rameterized and Exact Computation. X, 293 pages. 2004.

Vol. 3160: S. Brewster, M. Dunlop (Eds.), Mobile Human-
Computer Interaction — MobileHCI 2004. XVII, 541
pages. 2004.

Vol. 3159: U. Visser, Intzlliéént Information Integration
for the Semantic Web. XIV, 150 pages. 2004. (Subseries
LNAI).

Vol. 3158: I. Nikolaidis, M. Barbeau, E. Kranakis (Eds.),
Ad-Hoc, Mobile, and Wireless Networks. IX, 344 pages.
2004.

Vol. 3157: C. Zhang, H. W. Guesgen, W.K. Yeap (Eds.),
PRICAI 2004: Trends in Artificial Intelligence. XX, 1023
pages. 2004. (Subseries LNAI).

Vol. 3156: M. Joye, J.-J. Quisquater (Eds.), Cryptographic
Hardware and Embedded Systems - CHES 2004. X111, 455
pages. 2004.

Vol. 3155: P. Funk, P.A. Gonzalez Calero (Eds.), Advances
in Case-Based Reasoning. XIII, 822 pages. 2004. (Sub-
series LNAI).

Vol. 3154: R.L. Nord (Ed.), Software Product Lines. XIV,
334 pages. 2004.

Vol. 3153: J. Fiala, V. Koubek, J. Kratochvil (Eds.), Math-
ematical Foundations of Computer Science 2004. XIV,
902 pages. 2004.

Vol. 3152: M. Franklin (Ed.), Advances in Cryptology —
CRYPTO 2004. X1, 579 pages. 2004.

Vol. 3150; G.-Z. Yang, T. Jiang (Eds.), Medical Imaging
and Augmented Reality. XII, 378 pages. 2004.

Vol. 3149: M. Danelutto, M. Vanneschi, D. Laforenza
(Eds.), Euro-Par 2004 Parallel Processing. XXXIV, 1081
pages. 2004.

Vol. 3148: R. Giacobazzi (Ed.), Static Analysis. XI, 393
pages. 2004.

Vol. 3147: H. Ehrig, W. Damm, J. Desel, M. GroBe-Rhode,
W. Reif, E. Schnieder, E. Westkamper (Eds.), Integration
of Software Specification Techniques for Applications in
Engineering. X, 628 pages. 2004.

Vol. 3146: P. Erdi, A. Esposito, M. Marinaro, S. Scarpetta
(Eds.), Computational Neuroscience: Cortical Dynamics.
X1, 161 pages. 2004.

Vol. 3144: M. Papatriantafilou, P. Hunel (Eds.), Principles
of Distributed Systems. XI, 246 pages. 2004.

Vol. 3143: W. Liu, Y. Shi, Q. Li (Eds.), Advances in Web-
Based Learning — ICWL 2004. XIV, 459 pages. 2004.

Vol. 3142: J. Diaz, J. Karhumaki, A. Lepistd, D. Sannella
(Eds.), Automata, Languages and Programming. XIX,
1253 pages. 2004.

Vol. 3140: N, Koch, P. Fraternali, M. Wirsing (Eds.), Web
Engineering, XXI, 623 pages. 2004.

Vol 3139: F. lida, R. Pfeifer, L. Steels, Y. Kuniyoshi (Eds.),
Embodied Artificial Intelligence. IX, 331 pages. 2004.
(Subseries LNAI).

Vol. 3138: A. Fred, T. Caelli, R.P.W. Duin, A. Campilho,
D.d. Ridder (Eds.), Structural, Syntactic, and Statistical
Pattern Recognition. XXII, 1168 pages. 2004.

Vol. 3137: P. De Bra, W. Nejdl (Eds.), Adaptive Hyperme-
dia and Adaptive Web-Based Systems. XIV, 442 pages.
2004.

Vol. 3136: F. Meziane, E. Métais (Eds.), Natural Language
Processing and Information Systems. XII, 436 pages.
2004.

Vol. 3134: C. Zannier, H. Erdogmus, L. Lindstrom (Eds.),

Extreme Programming and Agile Methods - XP/Agile
Universe 2004, XTIV, 233 pages. 2004.



Table of Contents

Theory

On the Quality Gain of (1, A\)-ES Under Fitness Noise ..................
Hans-Georg Beyer and Silja Meyer-Nieberg

Fitness Distributions and GA Hardness . .. ......coviiiiiie i nns
Yossi Borenstein and Riccardo Poli

Experimental Supplements to the Theoretical Analysis of EAs

on Problems from Combinatorial Optimization ........................
Patrick Briest, Dimo Brockhoff, Bastian Degener, Matthias Englert,
Christian Gunia, Oliver Heering, Thomas Jansen, Michael Leifhelm,
Kai Plociennik, Heiko Rdoglin, Andrea Schweer, Dirk Sudholt,
Stefan Tannenbaum, and Ingo Wegener

The Ising Model: Simple Evolutionary Algorithms as Adaptation Schemes.
Patrick Briest, Dimo Brockhoff, Bastian Degener, Matthias Englert,
Christian Gunia, Oliver Heering, Thomas Jansen, Michael Leifhelm,
Kai Plociennik, Heiko Réglin, Andrea Schweer, Dirk Sudholt,

Stefan Tannenbaum, and Ingo Wegener

Evolutionary Algorithms with On-the-Fly Population Size Adjustment. . ..
A.E. Eiben, Elena Marchiori, and V.A. Valko

Search Space Features Underlying the Performance
of Stochastic Local Search Algorithms for MAX-SAT ....................
Holger H. Hoos, Kevin Smyth, and Thomas Stitzle

Bridging the Gap Between Theory and Practice........................
Thomas Jansen and R. Paul Wiegand

A Reduced Markov Model of GAs Without the Exact Transition Matrix ..
Cheah C.J. Moey and Jonathan E. Rowe

Expected Runtimes of a Simple Evolutionary Algorithm
for the Multi-objective Minimum Spanning Tree Problem ...............
Frank Neumann

On the Importance of Information Speed in Structured Populations .. ....
Mike Preuss and Christian Lasarczyk

Estimating the Number of Solutions for SAT Problems .................
Colin R. Reeves and Mériéma Aupetit-Bélaidoun:

31

41

o1

61

72



XII Table of Contents

Behavior of Evolutionary Algorithms
in Chaotically Changing Fitness Landscapes............c.oocveoiiiinnnn 111
Hendrik Richter

Expected Rates of Building Block Discovery, Retention and Combination
Under 1-Point and Uniform Crossover . ...........cooeoeeeiiiriarnaeases 121
Cameron Skinner and Patricia Riddle

An Analysis of the Effectiveness of Multi-parent Crossover .............. 131
Chuan-Kang Ting

On the Use of a Non-redundant Encoding for Learning Bayesian Networks
from Data With @ GA . oottt 141
Steven van Dijk and Dirk Thierens

Phase Transition Properties of Clustered Travelling Salesman
Problem Instances Generated with Evolutionary Computation . .......... 151
Jano I. van Hemert and Neil B. Urquhart

A Simple Two-Module Problem to Exemplify Building-Block Assembly
UNAEr CIOSSOVET v v v v ettt e e et e e e e 161
Richard A. Watson

Statistical Racing Techniques for Improved Empirical Evaluation
of Evolutionary Algorithms. . ... 172
Bo Yuan and Marcus Gallagher

New Algorithms

LS-CMA-ES: A Second-Order Algorithm
for Covariance Matrix Adaptation. ..........cooveiiiiiiiiiin, .. 182
Anne Auger, Marc Schoenauer, and Nicolas Vanhaecke

Learning Probabilistic Tree Grammars for Genetic Programming......... 192
Peter A.N. Bosman and Edwin D. de Jong

Sequential Sampling in Noisy Environments ..o 202
Jiirgen Branke and Christian Schmidt

Evolutionary Continuous Optimization by Distribution Estimation with
Variational Bayesian Independent Component Analyzers Mixture Model .. 212
Dong-Yeon Cho and Byoung-Tak Zhang

Spread of Vector Borne Diseases in a Population with Spatial Structure. .. 222
Dominigque Chu and Jonathan Rowe

Hierarchical Genetic Algorithms ......... ... oo 232
Edwin D. de Jong, Dirk Thierens, and Richard A. Watson



Table of Contents XIII

Migration of Probability Models Instead of Individuals:
An Alternative When Applying the Island Model to EDAs .............. 242
Luis delaOssa, José A. Gdmez, and José M. Puerta

Comparison of Steady-State and Generational Evolution Strategies
for Parallel Architectures ........... ...t tniniiiiinnnn. 253

Razvan Enache, Bernhard Sendhoff, Markus Olhofer,
and Martina Hasenjager

Control of Bloat in Genetic Programming by Means of the Island Model .. 263
Francisco Ferndndez de Vega, German Galeano Gil,
Juan Antonio Gdémez Pulido, and Jose Luis Guisado

Saving Resources with Plagues in Genetic Algorithms .................. 272
Francisco Ferndndez de Vega, Erik Canti-Paz, J.I. Lipez,
and T. Manzano

Evaluating the CMA Evolution Strategy on Multimodal Test Functions . .. 282
Nikolaus Hansen and Stefan Kern

Exploring the Evolutionary Details
of a Feasible-Infeasible Two-Population GA ........................... 292
Steven Orla Kimbrough, Ming Lu, and David Harlan Wood

An Evolutionary Algorithm for the Maximum Weight Trace Formulation
of the Multiple Sequence Alignment Problem ......................... 302
Gabriele Koller and Ginther R. Raidl

A Novel Programmable Molecular Computing Method
Based on Signaling Pathways Regulated by Rho-GTPases
in Living MDCK Epithelial Mammalian Cells.. .. .... e 1 5 T ] 3 L E B 312

Jian-Qin Liu and Katsunori Shimohara

Empirical Investigations on Parallelized Linkage Identification ........... 322
Masaharu Munetomo, Naoya Murao, and Kiyoshi Akama

The EAX Algorithm Considering Diversity Loss ...............ooovi.. 332
Yuichi Nagata

Topology-Oriented Design of Analog Circuits

Based on Evolutionary Graph Generation ...............cooiiiiiiian.. 342
Masanori Natsui, Naofumi Homma, Takafumi Aoks,
and Tatsuo Higuchi

A Mixed Bayesian Optimization Algorithm with Variance Adaptation . ... 352
Jiri Ocenasek, Stefan Kern, Nikolaus Hansen,
and Petros Koumoutsakos



X1V Table of Contents

A Swarm Intelligence Based VLSI Multiplication-and-Add Scheme ....... 362
Danilo Pani and Luigi Raffo

Distribution Tree-Building Real-Valued Evolutionary Algorithm ......... 372
Petr Posik

Optimization via Parameter Mapping with Genetic Programming ........ 382

Joao C.F. Pujol and Riccardo Poli

Multi-cellular Development: Is There Scalability and Robustness to Gain? . 391
Daniel Roggen and Diego Federici

Constrained Evolutionary Optimization
by Approximate Ranking and Surrogate Models ....................... 401
Thomas Philip Runarsson

Robust Parallel Genetic Algorithms with Re-initialisation ............... 411
ITvan Sekaj :

Improving Evolutionary Algorithms
with Multi-representation Island Models ......... ... . ooty 420
Zbigniew Skolicki and Kenneth De Jong

A Powerful New Encoding
for Tree-Based Combinatorial Optimisation Problems................... 430
Sang-Moon Soak, David Corne, and Byung-Ha Ahn

Partially Evaluated Genetic Algorithm
Based on Fuzzy c-Means Algorithm .......... ... ... ... ... . o0 440
Si-Ho Yoo and Sung-Bae Cho

Applications

Metaheuristics for the Vehicle Routing Problem with Stochastic Demands . 450
Leonora Bianchi, Mauro Birattari, Marco Chiarandini, Maz Manfrin,
Monaldo Mastrolilli, Luis Paquete, Olivia Rossi-Doria,
and Tommaso Schiavinotto

AntHocNet: An Ant-Based Hybrid Routing Algorithm
for Mobile Ad Hoc Networks .. ..cvvuitititee ettt nennn 461
Gianni Di Caro, Frederick Ducatelle, and Luca Maria Gambardella

A Scatter Search Algorithm for the 3D Image Registration Problem .. .... 471
Oscar Corddn, Sergio Damas, and José Santamaria

A Hybrid GRASP —
Evolutionary Algorithm Approach to Golomb Ruler Search.............. 481
Carlos Cotta and Antonio J. Ferndndez S ‘



Table of Contents XV

Design of an Efficient Search Algorithm for P2P Networks
Using Concepts from Natural Immune Systems ........................ 491
Niloy Ganguly, Geoff Canright, and Andreas Deutsch

A Novel Ant Algorithm
for Solving the Minimum Broadcast Time Problem ..................... 501
Yehudit Hasson and Moshe Sipper

Designing Multiple-Use Primer Set for Multiplex PCR

by Using Compact GAS . ... ottt e i 511
Yu-Cheng Huang, Han-Yu Chuang, Huai-Kuang Tsai,
Chun-Fan Chang, and Cheng-Yan Kao

Robust Inferential Sensors Based on Ensemble of Predictors
Generated by Genetic Programming ... ......... .. .o 522
Elsa Jordaan, Arthur Kordon, Leo Chiang, and Guido Smits

Searching Transcriptional Modules Using Evolutionary Algorithms ....... 532
Je-Gun Joung, Sok June Oh, and Byoung-Tak Zhang

Evolution of Voronoi-Based Fuzzy Controllers ............... ... ..... 541
Carlos Kavka and Marc Schoenauer

Analyzing Sensor States and Internal States in the Tartarus Problem

with Tree State Machines .......... ..o 551
DaeEun Kim
Evolving Genetic Regulatory Networks for Hardware Fault Tolerance . .. .. 561

Arne Koopman and Daniel Roggen

Evolving Dynamics in an Artificial Regulatory Network Model........... 571
P. Dwight Kuo, André Leier, and Wolfgang Banzhaf

The Application of Bayesian Optimization and Classifier Systems
in Nurse Scheduling ... ........c it 581
Jingpeng Li and Uwe Aickelin

An Evolutionary Approach to Modeling Radial Brightness Distributions

in Elliptical Galaxies .. .........uiuiiiiiiiiin i 591
Jin Li, Xin Yao, Colin Frayn, Habib G. Khosroshaht,
and Somak Raychaudhury

Conference Paper Assignment
Using a Combined Greedy/Evolutionary Algorithm .................... 602
Juan Julidn Merelo-Guervds and Pedro Castillo-Valdivieso

A Primer on the Evolution of Equivalence Classes
of Bayesian-Network Structures ... .........cooviuiiiiiiirnear . 612
Jorge Muruzabal and Carlos Cotta



