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Preface

The Artificial Life term appeared more than 20 years ago in a small corner of New
Mexico, USA. Since then the area has developed dramatically, many researchers
joining enthusiastically and research groups sprouting everywhere. This frenetic
activity led to the emergence of several strands that are now established fields
in themselves. We are now reaching a stage that one may describe as maturer:
with more rigour, more benchmarks, more results, more stringent acceptance
criteria, more applications, in brief, more sound science. This, which is the nat-
ural path of all new areas, comes at a price, however. A certain enthusiasm, a
certain adventurousness from the early years is fading and may have been lost
on the way. The field has become more reasonable. To counterbalance this and
to encourage lively discussions, a conceptual track, where papers were judged
on criteria like importance and/or novelty of the concepts proposed rather than
the experimental/theoretical results, has been introduced this year.

A conference on a theme as broad as Artificial Life is bound to be very di-
verse, but a few tendencies emerged. First, fields like ‘Robotics and Autonomous
Agents’ or ‘Evolutionary Computation’ are still extremely active and keep on
bringing a wealth of results to the A-Life community. Even there, however, new
tendencies appear, like collective robotics, and more specifically self-assembling
robotics, which represent now a large subsection. Second, new areas appear.
‘Morphogenesis and Development’ which used to be the subject of only a few
papers, is now one of the largest subsections, and seems to be on the brink
of becoming a field of its own. Finally, most classical themes of A-Life re-
search like ‘Artificial Chemistry’, ‘Ant-Inspired Systems’, ‘Cellular Automata’,
‘Self-Replication’, ‘Social Simulations’ or ‘Bio-realist Simulations’ are still going
strong and are well represented within this volume.

The conference this year has proven a great success with exactly 150 sub-
missions, which is an all time high. This has allowed the programme committee
to be fairly selective in its choice with only 74 papers accepted for full publica-
tion (49.3%). To avoid delaying the diffusion of novel ideas contained in works
that were either less mature but promising, or controversial, a further 20 papers
(13.3%) will be presented as posters but are published in full in these proceed-
ings. The final selection by the organizing committee was greatly helped by the
great professionalism of the programme committee. More than 95% of the re-
views were done in time, and thus, all papers received at least 2 reviews with
more than 88% of them receiving 3. Each paper that happened to be controver-
sial was re-reviewed by the organizing committee and its acceptance or rejection
decided individually.

Finally, the ‘E’ of ECAL stands for ‘European’, but this adjective, a legacy
from its origin, remains true only in terms of the geographical location of the
conference itself. We received papers from more than 40 countries, from Japan
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to Brazil, from Norway to Australia, from Russia to China. This is great news
not only for the conference but for the vitality of the field, and this great cultural
mix will prove very fruitful at the conference.

To finish this preface, we would like to thank all the people who helped to
organize ECAL 2005, and in particular, the members of the programme com-
mittee, the secretaries of the computing laboratory, Kate Friends and Jeanny
Oatley and the webmaster, Andy Secker.

June 2005 Mathieu Capcarrere
Alex A. Freitas

Peter J. Bentley
Colin G. Johnson

Jon Timmis
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André Stauffer, Daniel Mange, Gianluca Tempesti . . . . . . . . . . . . . . . . . 805

Coordinating Dual-Mode Biomimetic Robotic Fish in Box-Pushing Task
Dandan Zhang, Yimin Fang, Guangming Xie, Junzhi Yu,
Long Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 815

Effects of Spatial Growth on Gene Expression Dynamics and on
Regulatory Network Reconstruction

Jan T. Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825

Evolution of Song Communication in a 2D Space
Kazutoshi Sasahara, Takashi Ikegami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835

A Fitness-Landscape for the Evolution of Uptake Signal Sequences on
Bacterial DNA

Dominique Chu, Jonathan Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845

The Genetic Coding Style of Digital Organisms
Philip Gerlee, Torbjörn Lundh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 854

Growing Biochemical Networks: Identifying the Intrinsic Properties
Hugues Bersini, Tom Lenaerts, Francisco C. Santos . . . . . . . . . . . . . . . . 864

Multi-population Cooperative Particle Swarm Optimization
Ben Niu, Yunlong Zhu, Xiaoxian He . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 874

On Convergence of Dynamic Cluster Formation in Multi-agent Networks
Mikhail Prokopenko, Piraveenan Mahendra Rajah, Peter Wang . . . . . . 884

On the Unit of Selection in Sexual Populations
Richard A. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 895

Periodic Motion Control by Modulating CPG Parameters Based on
Time-Series Recognition

Toshiyuki Kondo, Koji Ito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906



Table of Contents XIX

Self-organized Criticality on Growing Scale-Free Networks
Yuumi Kawachi, Shinichiro Yoshii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916

Synapsing Variable Length Crossover: An Algorithm for Crossing and
Comparing Variable Length Genomes

Ben Hutt, Kevin Warwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 926

Valency for Adaptive Homeostatic Agents: Relating Evolution and
Learning

Theodoros Damoulas, Ignasi Cos-Aguilera, Gillian M. Hayes,
Tim Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 936

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947




