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A. Şima Uyar
Dept. of Computer Engineering
Istanbul Technical University, Turkey
etaner@cs.itu.edu.tr



Preface

The EvoApplications conference brings together many researchers working in
all aspects of Evolutionary Computation. Evolutionary Computation is based
on the essential operators of natural evolution, i.e., reproduction, variation and
selection. Researchers working in the field of Evolutionary Computation use
these operators to solve all kinds of problems in optimization, machine learning
and pattern recognition. The present volume presents an overview of the latest
research in Evolutionary Computation. Areas where evolutionary computation
techniques have been applied range from telecommunication networks to complex
systems, finance and economics, games, image analysis, evolutionary music and
art, parameter optimization, scheduling and logistics. These papers may provide
guidelines to help new researchers tackling their own problem using Evolutionary
Computation.

The current volume represents roughly half of the papers accepted by EvoAp-
plications 2011. The conference EvoApplications has been in existence since 2010
but actually originated from EvoWorkshops in 1998. Thus, for over 13 years, this
event has brought together researchers from all around the world for an exchange
of ideas. The EvoApplications conference itself adapts to the need of the par-
ticipating researchers, with old events disappearing and new events appearing
covering hot research topics. Some events have matured into conferences such as
EuroGP in 2000, EvoCOP in 2004, and EvoBIO in 2007.

EvoApplications is part of EVO*, Europe’s premier co-located events in the
field of evolutionary computing (EC). EVO* was held from the 27th to the 29th
of April 2011 in the beautiful city of Torino (Italy), which, having been the first
capital city of Italy, held major celebrations for the 150th anniversary of national
unity. Evo* 2011 included, in addition to EvoApplications, EuroGP, the main
European event dedicated to genetic programming; EvoCOP, the main European
conference on evolutionary computation in combinatorial optimization; EvoBIO,
the main European conference on EC and related techniques in bioinformatics
and computational biology. The proceedings for all of these events, EuroGP 2011,
EvoCOP 2011 and EvoBIO 2011, are also available in the LNCS series (volumes
6621, 6622, and 6623, respectively).

Moreover, thanks to the large number of submissions received, the proceedings
for EvoApplications 2011 are divided into two volumes. The present volume, which
contains contributions for EvoCOMNET, EvoFIN, EvoHOT, EvoMUSART,
EvoSTIM and EvoTRANSLOG; and volume one (LNCS 6624), which contains
contributions for EvoCOMPLEX, EvoGAMES, EvoIASP, EvoINTELLIGENCE,
EvoNUM and EvoSTOC.

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 to
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simply 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.

EvoApplications 2011 consisted of the following individual events:

– EvoCOMNET, the 8th European Event on the Application of Nature-Inspired
Techniques for Telecommunication Networks and Other Parallel and Dis-
tributed Systems

– EvoCOMPLEX, the 2nd European Event on Evolutionary Algorithms and
Complex Systems

– EvoFIN, the 5th European Event on Evolutionary and Natural Computation
in Finance and Economics

– EvoGAMES, the 3rd European Event on Bio-inspired Algorithms in Games
– EvoHOT, the 6th European Event on Bio-inspired Heuristics for Design Au-

tomation
– EvoIASP, the 13th European Event on Evolutionary Computation in Image

Analysis and Signal Processing
– EvoINTELLIGENCE, the 2nd European Event on Nature-Inspired Methods

for Intelligent Systems
– EvoMUSART, the 9th European Event on Evolutionary and Biologically

Inspired Music, Sound, Art and Design
– EvoNUM, the 4th European Event on Bio-inspired Algorithms for Continu-

ous Parameter Optimization
– EvoSTIM, the 6th European Event on Scheduling and Timetabling
– EvoSTOC, the 8th European Event on Evolutionary Algorithms in Stochas-

tic and Dynamic Environments
– EvoTRANSLOG, the 5th European Event on Evolutionary Computation 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 inter-organizational
networks, etc. To address the challenges of these systems, this event promotes the
study and the application of strategies inspired by the observation of biological
and evolutionary processes, which usually show the highly desirable character-
istics of being distributed, adaptive, scalable and robust.

EvoCOMPLEX covers all aspects of the interaction of evolutionary algo-
rithms (and metaheuristics in general) with complex systems. Complex sys-
tems are ubiquitous in physics, economics, sociology, biology, computer science
and many other scientific areas. Typically, a complex system is composed of
smaller aggregated components, whose interaction and interconnectedness are
non-trivial. This leads to emergent properties of the system, not anticipated by
its isolated components. Furthermore, when the system behavior is studied from
a temporal perspective, self-organization patterns typically arise.

EvoFIN is the only 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,
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noisy and co-evolutionary. These environments serve as an interesting test bed
for novel evolutionary methodologies.

EvoGAMES aims to focus the scientific developments onto computational
intelligence techniques that may be of practical value for utilization in existing
or future games. Recently, games, and especially video games, have become an
important commercial factor within the software industry, providing an excellent
test bed for application of a wide range of computational intelligence methods.

EvoHOT focuses on all bio-inspired heuristics applied to the electronic de-
sign automation. The event’s goal is to show the latest developments, industrial
experiences and successful attempts to evolve rather than design new solutions.
EvoHOT 2011 allowed one both to peek into the problems that will be faced in
the next generation of electronics, and to demonstrate innovative solutions to
classic CAD problems, such as fault tolerance and test.

EvoIASP, the longest-running of all EvoApplications which celebrated its
thirteenth edition this year, has been the first international event solely dedicated
to the applications of EC to image analysis and signal processing in complex
domains of high industrial and social relevance.

EvoINTELLIGENCE is devoted to the use of nature-inspired methods to cre-
ate intelligent systems. The scope of the event includes research in evolutionary
robotics, artificial life and related areas. EvoIntelligence research also includes
research in creating intelligent behavior that can be found in everyday devices
such as a digital video recorder or smart phone.

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 event 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 development and collaboration among
researchers.

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

EvoSTIM presents an opportunity for EC researchers in the inter-related
areas of planning, scheduling and timetabling to come together, present their
latest research and discuss current developments and applications.

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 event that provided a platform to present and
discuss the latest research in this field.
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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 event aims at design and optimization techniques such as EC approaches
allowing the use of computer systems for systematic design, optimization and
improvement of systems in the transportation and logistics domain.

Continuing in the tradition of adapting the list of the events to the needs
and demands of the researchers working in the field of EC, two events were
resumed this year: EvoHOT, the 6th European Event on Bio-inspired Heuristics
for Design Automation, and EvoSTIM, the 6th European event on Scheduling
and Timetabling.

The number of submissions to EvoApplications 2011 was again high, cumu-
lating 162 entries (with respect to 143 in 2009 and 191 in 2010). The following
table shows relevant statistics for EvoApplications 2011, where the statistics for
the 2010 edition are also reported:

Event
2011 Previous edition

Submissions Accept Ratio Submissions Accept Ratio
EvoCOMNET 15 8 53% 17 12 71%
EvoCOMPLEX 11 5 45% 12 6 50%
EvoENVIRONMENT - - - 5 4 80%
EvoFIN 8 6 75% 17 10 59%
EvoGAMES 17 11 65% 25 15 60%
EvoHOT 7 5 71% - - -
EvoIASP 19 7 37% 24 15 62%
EvoINTELLIGENCE 5 3 60% 8 5 62%
EvoMUSART 43 24 56% 36 16 44%
EvoNUM 9 5 56% 25 15 60%
EvoSTIM 9 4 44% - - -
EvoSTOC 8 5 63% 11 6 54%
EvoTRANSLOG 11 4 36% 11 5 45%
Total 162 87 54% 191 109 57%

As for previous years, accepted papers were split into oral presentations and
posters. However, this year, the paper length for these two categories was the
same for all the events. The low acceptance rate of 54% for EvoApplications 2011,
along with the significant number of submissions, is an indicator of the high qual-
ity of the articles presented at the events, showing the liveliness of the scientific
movement in the corresponding fields.

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

– The University of Torino - School for Biotechnologies and Molecular Biotech-
nology Center, for supporting the local organization
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– The Human Genetics Foundation of Torino (HuGeF), the Museum of Human
Anatomy (“Luigi Rolando”) and the Museum of Criminal Anthropology
(“Cesare Lombroso”) for their patronage of the event

– The Centre for Emergent Computing at Edinburgh Napier University, UK,
for administrative help and event coordination

We want to especially acknowledge our invited speakers: Craig Reynolds (Sony
Computer Entertainment, USA) and Jean-Pierre Changeux.

Even with an excellent support and location, an event like EVO* would
not have been feasible without authors submitting their work, members of the
Programme Committees dedicating energy in reviewing those papers, and an
audience. 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 such a type of conference
with a large number of different organizers and different opinions would be un-
manageable. Further thanks to the local organizer Mario Giacobini for making
the organization of such an event possible and successful. Last but surely not
least, we want to especially acknowledge Penousal Machado for his hard work as
Publicity Chair and webmaster (assisted by Pedro Miguel Cruz and João Bicker),
and Marc Schoenauer for his continuous help in setting up and maintaining the
MyReview management software.

April 2011 Cecilia Di Chio Christian Prins
Anthony Brabazon Juan Romero

Gianni Di Caro Giovanni Squillero
Rolf Drechsler Ernesto Tarantino

Muddassar Farooq Andrea G. B. Tettamanzi
Jörn Grahl Neil Urquhart

Gary Greenfield A. Şima Uyar
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Özgür B. Akan Koc University, Turkey
Enrique Alba University of Malaga, Spain
Qing Anyong National University of Singapore, Singapore
Payman Arabshahi University of Washington, USA
Mehmet E. Aydin University of Bedfordshire, UK
Iacopo Carreras CREATE-NET, Italy
Frederick Ducatelle IDSIA, Switzerland
Luca Gambardella IDSIA, Switzerland
Jin-Kao Hao University of Angers, France
Malcolm I. Heywood Dalhousie University, Canada
Kenji Leibnitz Osaka University, Japan
Domenico Maisto ICAR CNR, Italy
Roberto Montemanni IDSIA, Switzerland
Conor Ryan University of Limerick, Ireland
Muhammad Saleem FAST National University of Computer and

Emerging Technologies, Pakistan
Chien-Chung Shen University of Delaware, USA
Tony White Carleton University, Canada
Lidia Yamamoto University of Strasbourg, France
Nur Zincir-Heywood Dalhousie University, Canada

EvoCOMPLEX Programme Committee
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Anna I Esparcia Alcázar S2 Grupo, Spain
Antonio J Fernández Leiva Universidad de Málaga, Spain
Francisco Fernández Universidad de Extremadura, Spain
Edgar Galvan-Lopes University College Dublin, Ireland
Leo Galway University of Ulster, UK
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Amit Benbassat Ben-Gurion University, Israel
Peter Bentley University College London, UK



XVIII Organization

Stefano Cagnoni University of Parma, Italy
Marc Ebner Eberhard Karls Universität Tübingen,
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Shengxiang Yang University of Leicester, UK
Gary Yen Oklahoma State University, USA

EvoTRANSLOG Programme Committee

Christian Blum Univ. Politecnica Catalunya, Spain
Peter A.N. Bosman Centre for Mathematics and Computer Science,

The Netherlands
Marco Caserta University of Hamburg, Germany
Loukas Dimitriou National Technical University of Athens,

Greece
Karl Doerner University of Vienna, Austria



XXII Organization

Andreas Fink Helmut Schmidt University Hamburg,
Germany

Martin Josef Geiger Helmut Schmidt University Hamburg,
Germany

Stefan Irnich RWTH Aachen University, Germany
Philippe Lacomme University Blaise Pascal, Clermont-Ferrand,

France
Mohamed Reghioui University Abdelmalek Essaadi, Tetouan,

Morocco
Franz Rothlauf University of Mainz, Germany
Kay Chen Tan National University of Singapore, Singapore
Theodore Tsekeris Center of Planning and Economic Research,

Greece
Stefan Voß University of Hamburg, Germany
Oliver Wendt University of Kaiserslautern, Germany

Sponsoring Institutions

– The University of Torino - School for Biotechnologies and Molecular Biotech-
nology Center, Torino, Italy

– The Human Genetics Foundation of Torino (HuGeF)
– The Museum of Human Anatomy (“Luigi Rolando”), Torino, Italy
– The Museum of Criminal Anthropology (“Cesare Lombroso”), Torino, Italy
– The Centre for Emergent Computing at Edinburgh Napier University, UK



Table of Contents – Part II

EvoCOMNET Contributions

Investigation of Hyper-Heuristics for Designing Survivable Virtual
Topologies in Optical WDM Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
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Berna Kiraz, A. Şima Uyar, and Ender Özcan
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