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Preface

Evolutionary computation (EC) techniques are efficient, nature-inspired plan-
ning and optimization methods based on the principles of natural evolution and
genetics. Due to their efficiency and simple underlying principles, these meth-
ods can be used in the context of problem solving, optimization, and machine
learning. A large and continuously increasing number of researchers and profes-
sionals make use of EC techniques in various application domains. This volume
presents a careful selection of relevant EC examples combined with a thorough
examination of the techniques used in EC. The papers in the volume illustrate
the current state of the art in the application of EC and should help and in-
spire researchers and professionals to develop efficient EC methods for design
and problem solving.

All papers in this book were presented during EvoWorkshops 2008, which
consisted of a range of workshops on application-oriented aspects of EC. Since
1998, EvoWorkshops has provided a unique opportunity for EC researchers to
meet and discuss application aspects of EC and has served as an important link
between EC research and its application in a variety of domains. During these
ten years new workshops have arisen, some have disappeared, while others have
matured to become conferences of their own, such as EuroGP in 2000, EvoCOP
in 2004, and EvoBIO last year.

EvoWorkshops are part of EVO*, Europe’s premier co-located event in the
field of evolutionary computing. EVO* 2008 was held in Naples, Italy, on 26-
28 March 2008, and included, in addition to EvoWorkshops, EuroGP, the main
FEuropean event dedicated to genetic programming; EvoCOP, the main Euro-
pean conference on EC in combinatorial optimization; and EvoBIO, the main
FEuropean conference on EC and related techniques in bioinformatics and com-
putational biology. The proceedings of all of these events, EuroGP 2008, Evo-
COP 2008 and EvoBIO 2008, are also available in the LNCS series (volumes
4971, 4972, and 4973).

The central aim of the EVO* events is to provide researchers, as well as
people from industry, students, and interested newcomers, with an opportunity
to present new results, discuss current developments and applications, or just
become acquainted with the world of EC. Moreover, it encourages and reinforces
possible synergies and interactions between members of all scientific communities
that may benefit from EC techniques.

EvoWorkshops 2008 consisted of the following individual workshops:

— EvoCOMNET, the Fifth European Workshop on the Application of Nature-
Inspired Techniques to Telecommunication Networks and Other Connected
Systems,

— FEvoFIN, the Second European Workshop on Evolutionary Computation in
Finance and Economics,
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— FEvoHOT, the Fourth European Workshop on Bio-inspired Heuristics for De-
sign Automation,

— EwolASP, the Tenth European Workshop on Evolutionary Computation in
Image Analysis and Signal Processing,

— BvoMUSART, the Sixth FEuropean Workshop on Evolutionary and Biologi-
cally Inspired Music, Sound, Art and Design,

— EvoNUM, the First European Workshop on Bio-inspired Algorithms for Con-
tinuous Parameter Optimization,

— FEvoSTOC, the Fifth European Workshop on Evolutionary Algorithms in
Stochastic and Dynamic Environments, and

— FEvoTRANSLOG, the Second European Workshop on Evolutionary Compu-
tation in Transportation and Logistics.

EvoCOMNET addresses the application of EC techniques to problems in dis-
tributed and connected systems such as telecommunication and computer net-
works, distribution and logistic networks, interpersonal and interorganizational
networks, etc. To address these challenges, this workshop promotes the study
and the application of strategies inspired by the observation of biological and
evolutionary processes, that usually show the highly desirable characteristics of
being distributed, adaptive, scalable, and robust.

EvoFIN is the first European event specifically dedicated to the applications
of EC, and related natural computing methodologies, to finance and economics.
Financial environments are typically hard, being dynamic, high-dimensional,
noisy and co-evolutionary. These environments serve as an interesting test bed
for novel evolutionary methodologies.

EvoHOT focuses on innovative heuristics and bio-inspired techniques applied
to the electronic design automation. It shows the latest developments, the reports
of industrial experiences, the successful attempts to evolve rather than design
new solutions, and the hybridizations of traditional methodologies.

EvoIlASP, the longest-running of all EvoWorkshops, which celebrates its tenth
edition this year, since 1999 constituted the first international event solely dedi-
cated to the applications of EC to image analysis and signal processing in com-
plex domains of high industrial and social relevance.

EvoMUSART addresses all practitioners interested in the use of EC tech-
niques for the development of creative systems. There is a growing interest in
the application of these techniques in fields such as art, music, architecture and
design. The goal of this workshop is to bring together researchers that use EC in
this context, providing an opportunity to promote, present and discuss the lat-
est work in the area, fostering its further developments and collaboration among
researchers.

EvoNUM aims at applications of bio-inspired algorithms, and cross-fertilization
between these and more classical numerical optimization algorithms, to continu-
ous optimization problems in engineering. It deals with engineering applications
where continuous parameters or functions have to be optimized, in fields such
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as control, chemistry, agriculture, electricity, building and construction, energy,
aerospace engineering, design optimization.

EvoSTOC addresses the application of EC in stochastic and dynamic en-
vironments. This includes optimization problems with changing, noisy, and/or
approximated fitness functions and optimization problems that require robust
solutions. These topics recently gained increasing attention in the EC commu-
nity, and EvoSTOC was the first workshop that provided a platform to present
and discuss the latest research in this field.

EvoTRANSLOG deals with all aspects of the use of evolutionary computa-
tion, local search and other nature-inspired optimization and design techniques
for the transportation and logistics domain. The impact of these problems on
the modern economy and society has been growing steadily over the last few
decades, and the workshop aims at design and optimization techniques such as
evolutionary computing approaches allowing us to use computer systems for sys-
tematic design, optimization, and improvement of systems in the transportation
and logistics domain.

Along the line of adapting the list of the events to the needs and demands
of the researchers working in the field of evolutionary computing, EvoINTER-
ACTION, the European Workshop on Interactive Evolution and Humanized
Computational Intelligence, did not take place in 2008, but it will be run again
next year. Similarly, EvoHOT was held this year, while it was not held during
EVO* 2007. A new workshop was also proposed this year, EvoTHEORY, the
first European Workshop on Theoretical Aspects in Artificial Evolution. Due to
the limited number of submissions, the workshop’s chairs, Jonathan E. Rowe
and Mario Giacobini, decided not to hold the event in 2008. However, two high-
quality articles that were submitted there were presented during the EVO* days
and are included in this volume.

The number of submissions to EvoWorkshops 2008 was once again very high,
cumulating in 133 entries (with respect to 149 in 2006 and 160 in 2007). The
following table shows relevant statistics for EvoWorkshops 2008 (both short and
long papers are considered in the acceptance statistics), where the statistics for
the 2007 edition are also reported, except for EvoHOT whose last edition was
in 2006:

2008 previous edition

year submissions accepted ratio submissions accepted ratio
EvoCOMNET 10 6 60% 44 18 40.9%
EvoFIN 15 8 53.3% 13 8 61.5%
EvoHOT 15 9 60% 9 5 55.6%
EvolASP 26 16 61.5% 35 21 60%
EvoMUSART 31 17 54.8% 30 15 50%
EvoNUM 14 8 57.1% - - -
EvoSTOC 8 4 50% 11 5 45.5%
EvoTHEORY 3 2 66.6% - - -
EvoTRANSLOG 11 5 45.4% 20 8 40%

Total 133 75 56.4% 160 79 49.4%
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Full papers, covering 10 pages, and short papers, covering 6 pages, were
accepted for the event. The two classes of papers were either presented orally
over the three conference days, or presented and discussed during a special poster
session. The low acceptance rate of 56.4% for EvoWorkshops 2008 along with
the significant number of submissions, is an indicator of the high quality of
the articles presented at the workshops, showing the liveliness of the scientific
movement in the corresponding fields.

Many people helped make EvoWorkshops 2008 a success. We would like to
thank the following institutions:

— the Instituto Tecnolégico de Informatica in Valéencia, Spain, for hosting the
EVO* website,

— Naples City Council, Italy, for supporting the local organization and their
patronage of the event,

— the Centre for Emergent Computing at Napier University in Edinburgh,
Scotland, for administrative help and event coordination.

We would particularly like to acknowledge the invaluable support of Professor
Guido Trombetti, Rector of the University of Naples Federico II, and Professor
Giuseppe Trautteur of the Department of Physical Sciences.

Even with excellent support and a perfect location, an event like EVO* would
not be feasible without authors submitting their work, members of the program
committees dedicating their time and energy to review the papers, and an au-
dience. All these people deserve our gratitude.

Finally, we are grateful to all those involved in the preparation of the event,
especially Jennifer Willies for her unfaltering dedication to the coordination
of the event over the years. Without her support, running an event like this,
with such a large number of different organizers and different opinions, would
be impossible. Further thanks to the local organizers Ivanoe De Falco, Antonio
Della Cioppa, and Ernesto Tarantino for making the organization of such an
event possible in a place as unique as Naples. Last but surely not least, we
want to specially thank Anna I. Esparcia-Alcazar, for her hard work as publicity
chair of the event, and Marc Schoenauer for his continuous help in setting up
and maintaining the MyReview management software.

March 2008 Mario Giacobini  Anthony Brabazon Stefano Cagnoni
Gianni A. Di Caro Rolf Drechsler Aniké Ekért

Anna I. Esparcia-Alcdzar ~ Muddassar Farooq Andreas Fink

Jon McCormack Michael O’Neill Juan Romero

Franz Rothlauf = Giovanni Squillero A. Sima Uyar
Shengxiang Yang



Organization

EvoWorkshops 2008 was part of EVO* 2008, Europe’s premier co-located event
in the field of evolutionary computing, that included also the conferences
EuroGP 2008, EvoCOP 2008, and EvoBIO 2008.

Organizing Committee

EvoWorkshops Chair

Local Chairs

Publicity Chair

EvoCOMNET Co-chairs

EvoFIN Co-chairs

EvoHOT Co-chairs

EvoIASP Chair
EvoMUSART Co-chairs

EvoNUM Co-chairs

EvoSTOC Co-chairs

EvoTHEORY Co-chairs

EvoTRANSLOG Co-chairs

Mario Giacobini, University of Torino, Italy

Ivanoe De Falco, ICAR-CNR, Italy
Antonio Della Cioppa, University of Salerno, Italy
Ernesto Tarantino, ICAR-CNR, Italy

Anna Isabel Esparcia-Alcazar, Instituto
Tecnologico de Informéatica, Valencia, Spain

Muddassar Farooq, National University of
Computer and Emerging Sciences, Pakistan
Gianni A. Di Caro, IDSTA, Switzerland

Anthony Brabazon, University College Dublin,
Ireland
Michael O’Neill, University College Dublin, Ireland

Rolf Drechsler, University of Bremen, Germany
Giovanni Squillero, Politecnico di Torino, Italy

Stefano Cagnoni, University of Parma, Italy

Juan Romero, University of A Coruna, Spain,
Jon McCormack, Monash University, Australia

Aniké Ekért, Aston University, UK
Anna Isabel Esparcia-Alcazar, Instituto
Tecnoldgico de Informética, Valencia, Spain

A. Sima Uyar, Istanbul Technical University,
Turkey
Shengxiang Yang, University of Leicester, UK

Jonathan E. Rowe, University of Birmingham, UK
Mario Giacobini, University of Torino, Italy

Andreas Fink, Helmut-Schmidt-University
Hamburg, Germany

Franz Rothlauf, Johannes Gutenberg University of
Mainz, Germany



XII Organization

Program Committees

EvoCOMNET Program Committee

Mehmet E. Adyin, University of Bedfordshire, UK

Uwe Aickelin, University of Nottingham, UK

Ozgur B. Akan, Middle East Technical University, Turkey
Payman Arabshahi, Washington University, USA

Peter J. Bentley, University College London, UK

Marco Dorigo, IRIDIA, Belgium

Falko Dressler, University of Erlangen, Germany

Frederick Ducatelle, IDSIA, Switzerland

Erol Gelenbe, Imperial College London, UK

Silvia Giordano, SUPSI, Switzerland

Malcolm I. Heywood, Dalhousie University, Canada
Nur-Zincir Heywood, Dalhousie University, Canada
Jin-Kao Hao, University of Angers, France

Steve Hurley, Cardiff University, UK

Byrant Julstrom, St. Cloud State University, USA

Kenji Leibnitz, Osaka University, Japan

Vittorio Maniezzo, University of Bologna, Italy

Alcherio Martinoli, EPFL Lausanne, Switzerland

Roberto Montemanni, IDSTA, Switzerland

Franz Rothlauf, Johannes Gutenberg University of Mainz, Germany
Chien-Chung Shen, University of Delaware, USA

Kwang M. Sim, Hong Kong Baptist University, Hong Kong
Rogar Whitaker, Cardiff University, UK

Lidia Yamamtoto, University of Basel, Switzerland

Franco Zambonelli, Universita degli Studi di Modena e Reggio Emilia, Italy
Jie Zhang, University of Bedfordshire, UK

EvoFIN Program Committee

Eva Alfaro-Cid, Instituto Tecnoldgico de Informaética, Valencia, Spain
Anthony Brabazon, University College Dublin, Ireland

Shu-Heng Chen, National Chengchi University, Taiwan

Tan Dempsey, Pipeline Trading, USA

Rafal Drezewski, AGH University of Science and Technology, Poland
David Edelman, University College Dublin, Ireland

Kai Fan, University College Dublin, Ireland

Philip Hamill, University of Ulster, Ireland

Ronald Hochreiter, University of Vienna, Austria

Youwei Li, Queen’s University Belfast, Ireland

Piotr Lipinski, University of Wroclaw, Poland

Dietmar Maringer, University of Essex, UK



Organization

Michael O’Neill, University College Dublin, Ireland

Robert Schafer, AGH University of Science and Technology, Poland
Kerem Senel, Bilgi University, Turkey

Chris Stephens, Universidad Nacional Auténoma de México, Mexico
Andrea G.B. Tettamanzi, Universita degli Studi di Milano, Italy

EvoHOT Program Committee

Varun Aggarwal, Aspiring Minds, India

Paolo Bernardi, Politecnico di Torino, Italy

Michelangelo Grosso, Politecnico di Torino, Italy

Doina Logofatu, University of Applied Sciences, Germany
Mihai Oltean, Babes-Bolyai University, Cluj-Napoca, Romania.
Gregor Papa, Jozef Stefan Institute, Slovenia

Wilson Javier Prez Holgun, Universidad de Valle, Colombia
Danilo Ravotto, Politecnico di Torino, Italy

Ernesto Sanchez, Politecnico di Torino, Italy

Lukas Sekanina, Brno University of Technology, Czech Republic

EvoIASP Program Committee

Lucia Ballerini, European Center for Soft Computing, Spain
Bir Bhanu, University of California at Riverside, USA
Leonardo Bocchi, University of Florence, Italy

Stefano Cagnoni, University of Parma, Italy

Ela Claridge, University of Birmingham, UK

Oscar Cordon, European Center for Soft Computing, Spain
Ivanoe De Falco, ICAR CNR, Italy

Antonio Della Cioppa, University of Naples Federico II, Ttaly
Laura Dipietro, Massachusetts Institute of Technology, USA
Marc Ebner, University of Wuerzburg, Germany

Spela Ivekovié, University of Dundee, UK

Mario Koeppen, Kyuhsu Institute of Technology, Japan
Evelyne Lutton, INRIA, France

Luca Mussi, University of Perugia, Italy

Gustavo Olague, CICESE, Mexico

Riccardo Poli, University of Essex, UK

Stephen Smith, University of York, UK

Giovanni Squillero, Politecnico di Torino, Italy

Kiyoshi Tanaka, Shinshu University, Japan

Ankur M. Teredesai, University of Washington Tacoma, USA
Andy Tyrrell, University of York, UK

Leonardo Vanneschi, Universita degli Studi di Milano-Bicocca, Italy
Mengjie Zhang, Victoria University of Wellington, New Zealand

XIIT



X1V Organization

EvoMUSART Program Committee

Alain Lioret, Paris 8 University, France

Alan Dorin, Monash University, Australia

Alejandro Pazos, University of A Coruna, Spain

Amilcar Cardoso, University of Coimbra, Portugal

Andrew Gildfind, Google Inc., Australia

Andrew Horner, University of Science & Technology, Hong Kong
Anna Ursyn, University of Northern Colorado, USA
Antonino Santos, University of A Corunia, Spain

Artemis Sanchez Moroni, Renato Archer Research Center, Brazil
Bill Manaris, College of Charleston, USA

Brian J. Ross, Brock University, Canada

Carla Farsi, University of Colorado, USA

Christa Sommerer, Institute of Advanced Media Arts and Sciences, Japan
Christian Jacob, University of Calgary, Canada

Colin Johnson, University of Kent, UK

David Hart, Independent Artist, USA

Eduardo R. Miranda, University of Plymouth, UK
Eleonora Bilotta, University of Calabria, Italy

Gary Greenfield, University of Richmond, USA

Gary Nelson, Oberlin College, USA

Gerhard Widmer, Johannes Kepler University Linz, Austria
Hans Dehlinger, Independent Artist, Germany

James McDermott, University of Limerick, Ireland

John Collomosse, University of Bath, UK

Jon Bird, University of Sussex, UK

Jonatas Manzolli, UNICAMP, Brazil

Jorge Tavares, University of Coimbra, Portugal

Luigi Pagliarini, PEAM, Italy & University of Southern Denmark
Margaret Boden, University of Sussex, UK

Maria Verstappen, Independent Artist, Netherlands
Matthew Lewis, Ohio State University, USA

Mauro Annunziato, Plancton Art Studio, Italy

Nell Tenhaaf, York University, Canada

Nicolas Monmarché, University of Tours, France

Pablo Gervés, Universidad Complutense de Madrid, Spain
Paul Brown, University of Sussex, UK

Paulo Urbano, Universidade de Lisboa, Portugal

Penousal Machado, University of Coimbra, Portugal

Peter Bentley, University College London, UK

Philip Galanter, Independent Artist, USA

Rafael Ramirez, Pompeu Fabra University, Spain

Rodney Waschka II, North Carolina State University, USA
Ruli Manurung, University of Indonesia, Indonesia

Scott Draves, Independent Artist, USA



Organization

Simon Colton, Imperial College, UK

Somnuk Phon-Amnuaisuk, Multimedia University, Malaysia
Stefano Cagnoni, University of Parma, Italy

Stephen Todd, IBM, UK

Steve DiPaola, Simon Fraser University, Canada

Tim Blackwell, Goldsmiths College, University of London, UK
William Latham, Art Games Ltd, UK

EvoNUM Program Committee

Eva Alfaro-Cid, Instituto Tecnoldgico de Informética, Spain
Anne Auger, INRIA, France

Wolfgang Banzhaf, Memorial University of Newfoundland, Canada
Hans-Georg Beyer, FH Vorarlberg, Austria

Xavier Blasco, Universidad Politécnica de Valencia, Spain
Ying-ping Chen, National Chiao Tung University, Taiwan
Carlos Cotta, Universidad de Malaga, Spain

Marc Ebner, Universitdat Wiirzburg, Germany

Francisco Ferndndez, Universidad de Extremadura, Spain
Nikolaus Hansen, INRIA, France

Bill Langdon, University of Essex, UK

JJ Merelo, Universidad de Granada, Spain

Boris Naujoks, University of Dortmund, Germany

Una-May O’Reilly, MIT, USA

Mike Preuss, University of Dortmund, Germany

Gilinter Rudolph, University of Dortmund, Germany

Marc Schoenauer, INRIA, France

P. N. Suganthan, Nanyang Technological University, Singapore
Ke Tang, University of Science and Technology of China, China
Darrell Whitley, Colorado State University, USA

EvoSTOC Program Committee

Dirk Arnold, Dalhousie University, Canada

Hans-Georg Beyer, Vorarlberg University of Applied Sciences, Austria
Tim Blackwell, Goldsmiths College London, UK

Juergen Branke, University of Karlsruhe, Germany

Ernesto Costa, University of Coimbra, Portugal

Yaochu Jin, Honda Research Institute Europe, Germany
Stephan Meisel, Technical University Braunschweig, Germany
Daniel Merkle, University of Leipzig, Germany

Zbigniew Michalewicz, University of Adelaide, Australia
Martin Middendorf, University of Leipzig, Germany

Ronald Morrison, Mitretek Systems, Inc., USA

XV



XVI Organization

Ferrante Neri, University of Jyvaskyla, Finland

Yew-Soon Ong, Nanyang Technological University, Singapore
William Rand, Northwestern University, USA

Hendrik Richter, University of Leipzig, Germany

Christian Schmidt, University of Karlsruhe, Germany

Ken Sharman, Instituto Tecnolégico de Informatica, Valéncia, Spain
Anabela Simoes, University of Coimbra, Portugal

Renato Tinos, Universidade de Sao Paulo, Brazil

EvoTHEORY Program Committee

Hans-Georg Beyer, FH Vorarlberg, Austria

Cecilia Di Chio, Essex University, UK

Christian Igel, Ruhr-Universitdt Bochum, Germany
Thomas Jansen, University of Dortmund, Germany
William Langdon, Essex University, UK

Alberto Moraglio, University of Coimbra, Portugal
Riccardo Poli, Essex University, UK

Adam Prugel-Bennett, Southampton University, UK
Guenter Rudolph, University of Dortmund, Germany
Jim Smith, University of the West of England, UK
Leonardo Vanneschi, Universita degli Studi di Milano-Bicocca, Italy
Michael Vose, University of Tennessee, USA

Ingo Wegener, University of Dortmund, Germany
Darrell Whitley, Colorado State University, USA
Paul Wiegand, University of Central Florida, USA
Carsten Witt, University of Dortmund, Germany

EvoTRANSLOG Program Committee

Christian Bierwirth, University of Halle-Wittenberg, Germany

Peter A.N. Bosman, Centre for Mathematics and Computer Science,
Amsterdam, The Netherlands

Karl Doerner, University of Vienna, Austria

Martin Josef Geiger, University of Hohenheim, Germany

Jens Gottlieb, SAP, Germany

Hoong Chuin Lau, Singapore Management University, Singapore

Giselher Pankratz, FernUni Hagen, Germany

Christian Prins, University of Technology of Troyes, France

Agachai Sumalee, The Hong Kong Polytechnic University, Hong Kong

Theodore Tsekeris, Center of Planning and Economic Research, Athens, Greece

Stefan Vo, University of Hamburg, Germany



Organization  XVII

Sponsoring Institutions

— Research Center in Pure and Applied Mathematics, Salerno, Italy

Institute of High Performance Computing and Networking, National
Research Council, Italy

— University of Naples Federico II, Italy

The Centre for Emergent Computing at Napier University in Edinburgh, UK



Table of Contents

EvoCOMNET Contributions

New Research in Nature Inspired Algorithms for Mobility Management
in GSM Networks . .. .o 1
Enrique Alba, José Garcia-Nieto, Javid Taheri, and Albert Zomaya

Adaptive Local Search for a New Military Frequency Hopping Planning
Problem .. ... . 11
1. Devarenne, A. Caminada, H. Mabed, and T. Defaizx

SS vs PBIL to Solve a Real-World Frequency Assignment Problem in

GSM Networks . ..o 21
José M. Chaves-Gonzdlez, Miguel A. Vega-Rodriguez,
David Dominguez-Gonzdilez, Juan A. Goémez-Pulido, and
Juan M. Sanchez-Pérez

Reconstruction of Networks from Their Betweenness Centrality ....... 31
Francesc Comellas and Juan Paz-Sdanchez

A Self-learning Optimization Technique for Topology Design of
Computer Networks . .. ... 38
Angan Das and Ranga Vemuri

A Comparative Study of Fuzzy Inference Systems, Neural Networks
and Adaptive Neuro Fuzzy Inference Systems for Portscan Detection . .. 52
M. Zubair Shafiq, Muddassar Farooq, and Syed Ali Khayam

EvoFIN Contributions

Evolutionary Single-Position Automated Trading..................... 62
Antonia Azzini and Andrea G.B. Tettamanzi

Genetic Programming in Statistical Arbitrage ....................... 73
Philip Saks and Dietmar Maringer

Evolutionary System for Generating Investment Strategies ............ 83
Rafat Drezewski and Jan Sepielak

Horizontal Generalization Properties of Fuzzy Rule-Based Trading
Models ... 93
Célia da Costa Pereira and Andrea G.B. Tettamanzi

Particle Swarm Optimization for Tackling Continuous Review Inventory
Models . ..o 103
K.E. Parsopoulos, K. Skouri, and M.N. Vrahatis



XX Table of Contents

Option Model Calibration Using a Bacterial Foraging Optimization
Algorithm . .. ..o 113
Jing Dang, Anthony Brabazon, Michael O’Neill, and David Edelman

A SOM and GP Tool for Reducing the Dimensionality of a Financial

Distress Prediction Problem .. ....... ... .. ... .. . 123
E. Alfaro-Cid, A.M. Mora, J.J. Merelo, A.I. Esparcia-Alcdzar, and
K. Sharman

Quantum-Inspired Evolutionary Algorithms for Financial Data
ANalysis ... 133
Kai Fan, Anthony Brabazon, Conall O’Sullivan, and Michael O’Neill

EvoHOT Contributions

Analysis of Reconfigurable Logic Blocks for Evolvable Digital
Architectures . . ..ot 144
Lukas Sekanina and Petr Mikusek

Analogue Circuit Control through Gene Expression .................. 154
Kester Clegg and Susan Stepney

Discovering Several Robot Behaviors through Speciation .............. 164
Leonardo Trujillo, Gustavo Olague, Evelyne Lutton, and
Francisco Ferndndez de Vega

Architecture Performance Prediction Using Evolutionary Artificial

Neural Networks . ... oo 175
P.A. Castillo, A.M. Mora, J.J. Merelo, J.L.J. Laredo, M. Moreto,
F.J. Cazorla, M. Valero, and S.A. McKee

Evolving a Vision-Driven Robot Controller for Real-World Indoor
Navigation ... ... 184
Pawet Gajda and Krzysztof Krawiec

Evolving an Automatic Defect Classification Tool .................... 194
Assaf Glazer and Moshe Sipper

Deterministic Test Pattern Generator Design ........................ 204
Gregor Papa, Tomasz Garbolino, and Franc Novak

An Evolutionary Methodology for Test Generation for Peripheral Cores
Via Dynamic FSM Extraction ............ .. ... .. ... 214
D. Ravotto, E. Sdnchez, M. Schillaci, and G. Squillero

Exploiting MOEA to Automatically Geneate Test Programs for

Path-Delay Faults in Microprocessors......... ..o, 224
P. Bernardi, K. Christou, M. Grosso, M.K. Michael,
E. Sdnchez, and M. Sonza-Reorda



Table of Contents

EvolASP Contributions

Evolutionary Object Detection by Means of Naive Bayes Models
Estimation .. ...
Xavier Baro and Jordi Vitria

An Evolutionary Framework for Colorimetric Characterization of

SCANNETS . . . ottt et e e e
Simone Bianco, Francesca Gasparini, Raimondo Schettini, and
Leonardo Vanneschi

Artificial Creatures for Object Tracking and Segmentation ............
Luca Mussi and Stefano Cagnoni

Automatic Recognition of Hand Gestures with Differential Evolution . ..
1. De Falco, A. Della Cioppa, D. Maisto, U. Scafuri, and
E. Tarantino

Optimizing Computed Tomographic Angiography Image Segmentation
Using Fitness Based Partitioning........ ... ... .. .. ... .. .. ...
Jeroen Eggermont, Rui Li, Ernst G.P. Bovenkamp,
Henk Marquering, Michael T.M. Emmerich, Aad van der Lugt,
Thomas Bdck, Jouke Dijkstra, and Johan H.C. Reiber

A GA-Based Feature Selection Algorithm for Remote Sensing Images . . .
C. De Stefano, F. Fontanella, and C. Marrocco

An Evolutionary Approach for Ontology Driven Image Interpretation . . .
Germain Forestier, Sébastien Derivaux, Cédric Wemmert, and
Pierre Gangarski

Hybrid Genetic Algorithm Based on Gene Fragment Competition for
Polyphonic Music Transcription. . ............co ...
Gustavo Reis, Nuno Fonseca, Francisco Ferndndez de Vega, and

Anibal Ferreira

Classification of Seafloor Habitats Using Genetic Programming ........
Sara Silva and Yao-Ting Tseng

Selecting Local Region Descriptors with a Genetic Algorithm for
Real-World Place Recognition .......... ... . . . ..
Leonardo Trujillo, Gustavo Olague,
Francisco Ferndndez de Vega, and Evelyne Lutton

Object Detection Using Neural Networks and Genetic Programming . . . .
Barret Chin and Mengjie Zhang

Direct 3D Metric Reconstruction from Multiple Views Using Differential
Evolution . ...
Luis G. de la Fraga and Israel Vite-Silva

XXI

235

245

255

265

275

285

295

305

315

325

335



XXII  Table of Contents

Discrete Tomography Reconstruction through a New Memetic
Algorithm . .. ..o 347
Vito Di Gesu, Giosué Lo Bosco, Filippo Millonzi, and Cesare Valenti

A Fuzzy Hybrid Method for Image Decomposition Problem ........... 353
Ferdinando Di Martino, Vincenzo Loia, and Salvatore Sessa

Triangulation Using Differential Evolution .......................... 359
Ricardo Landa-Becerra and Luis G. de la Fraga

Fast Multi-template Matching Using a Particle Swarm Optimization
Algorithm for PCB Inspection ......... .. ... ... ... 365
Da-Zhi Wang, Chun-Ho Wu, Andrew Ip, Ching-Yuen Chan, and
Ding- Wei Wang

EvoMUSART Contributions

A Generative Representation for the Evolution of Jazz Solos........... 371
Kjell Backman and Palle Dahlstedt

Automatic Invention of Fitness Functions with Application to Scene
Generation ... ...t 381
Simon Colton

Manipulating Artificial Ecosystems.......... . ... . ... . ... 392
Alice Eldridge, Alan Dorin, and Jon McCormack

Evolved Diffusion Limited Aggregation Compositions ................. 402
Gary Greenfield

Scaffolding for Interactively Evolving Novel Drum Tracks for Existing
0 0= P 412
Amy K. Hoover, Michael P. Rosario, and Kenneth O. Stanley

AtomSwarm: A Framework for Swarm Improvisation ................. 423
Daniel Jones

Using DNA to Generate 3D Organic Art Forms ...................... 433
William Latham, Miki Shaw, Stephen Todd, Frederic Fol Leymarie,
Benjamin Jefferys, and Lawrence Kelley

Towards Music Fitness Evaluation with the Hierarchical SOM ......... 443
Edwin Hui Hean Law and Somnuk Phon-Amnuaisuk

Evolutionary Pointillist Modules: Evolving Assemblages of 3D
O JECES .« v e ettt 453
Penousal Machado and Fernando Graca



Table of Contents XXIII

An Artificial-Chemistry Approach to Generating Polyphonic Musical
Phrases ... ..o 463

Kazuto Tominaga and Masafumi Setomoto

Implicit Fitness Functions for Evolving a Drawing Robot ............. 473
Jon Bird, Phil Husbands, Martin Perris, Bill Bigge, and Paul Brown

Free Flight in Parameter Space: A Dynamic Mapping Strategy for
Expressive Free Impro ... . 479
Palle Dahlstedt and Per Anders Nilsson

Modelling Video Games’ Landscapes by Means of Genetic Terrain
Programming - A New Approach for Improving Users’ Experience. . . ... 485
Miguel Frade, F. Fernandez de Vega, and Carlos Cotta

Virtual Constructive Swarm Compositions and Inspirations ........... 491
Sebastian von Mammen, Joyce Wong, and Christian Jacob

New-Generation Methods in an Interpolating EC Synthesizer
Interface .. ... 497
James McDermott, Niall J.L. Griffith, and Michael O’Neill

Composing Music with Neural Networks and Probabilistic Finite-State
Machines . .. ... ..o 503
Tomasz Oliwa and Markus Wagner

Trans<—>Former #13: Exploration and Adaptation of Evolution
Expressed in a Dynamic Sculpture ......... ... ... .. .. ... .. ... 509
Gunnar Tufte and Espen Ganguvik

EvoNUM Contributions

Multiobjective Tuning of Robust PID Controllers Using Evolutionary
Algorithms . . ..o 515
J.M. Herrero, X. Blasco, M. Martinez, and J. Sanchis

Truncation Selection and Gaussian EDA: Bounds for Sustainable
Progress in High-Dimensional Spaces .. ......... .. .. ... .. .. ... 525
Petr Posik

Scalable Continuous Multiobjective Optimization with a Neural
Network—Based Estimation of Distribution Algorithm ................ 535
Luis Marti, Jesis Garcia, Antonio Berlanga, and José M. Molina

Cumulative Step Length Adaptation for Evolution Strategies Using
Negative Recombination Weights. ...... .. .. ... .. . ... ... ... 545
Dirk V. Arnold and D.C. Scott Van Wart



XXIV  Table of Contents

Computing Surrogate Constraints for Multidimensional Knapsack
Problems Using Evolution Strategies ........... .. ... ... .. ... ...
José Luis Montana, César Luis Alonso, Stefano Cagnoni, and

Mar Callau

A Critical Assessment of Some Variants of Particle Swarm

Optimization . . ... e
Stefano Cagnoni, Leonardo Vanneschi, Antonia Azzini, and
Andrea G.B. Tettamanzi

An Evolutionary Game-Theoretical Approach to Particle Swarm
Optimisation . . ... ...
Cecilia Di Chio, Paolo Di Chio, and Mario Giacobini

A Hybrid Particle Swarm Optimization Algorithm for Function
Optimization . ... ...
Zulal Sevkli and F. Erdogan Sevilgen

EvoSTOC Contributions

Memory Based on Abstraction for Dynamic Fitness Functions .........
Hendrik Richter and Shengziang Yang

A Memory Enhanced Evolutionary Algorithm for Dynamic Scheduling
Problems .. ...
Gregory J. Barlow and Stephen F. Smith

Compound Particle Swarm Optimization in Dynamic Environments . . ..
Lili Liu, Dingweir Wang, and Shengziang Yang

An Evolutionary Algorithm for Adaptive Online Services in Dynamic
Environment . ... ..
Alfredo Milani, Clement Ho Cheung Leung, Marco Baioletti, and

Silvia Suriani

EvoTHEORY Contributions

A Study of Some Implications of the No Free Lunch Theorem .........
Andrea Valsecchi and Leonardo Vanneschi

Negative Slope Coefficient and the Difficulty of Random 3-SAT

INStances . ... e

Marco Tomassini and Leonardo Vanneschi

EvoTRANSLOG Contributions

A Memetic Algorithm for the Team Orienteering Problem.............

Hermann Bouly, Duc-Cuong Dang, and Aziz Moukrim



Table of Contents

Decentralized Evolutionary Optimization Approach to the p-Median
Problem .. ...
Stephan Otto and Gabriella Kdkai

Genetic Computation of Road Network Design and Pricing Stackelberg
Games with Multi-class Users .......... .. ... . ..
Loukas Dimitriou, Theodore Tsekeris, and Antony Stathopoulos

Constrained Local Search Method for Bus Fleet Scheduling Problem
with Multi-depot with Line Change ................ ... ... .........
Kriangsak Vanitchakornpong, Nakorn Indra-Payoong,
Agachai Sumalee, and Pairoj Raothanachonkun

Evolutionary System with Precedence Constraints for Ore Harbor
Schedule Optimization. .......... ...
André V. Abs da Cruz, Marley M.B.R. Vellasco, and
Marco Aurélio C. Pacheco

Author Index . .. ...

XXV





