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Preface

Combinatorial optimization and in particular the great variety of fascinating
problems that belong to this area have attracted many researchers for more than
half a century. Due to the practical relevance of solving hard real-world problems,
much research effort has been devoted to the development of heuristic methods
aimed at finding good approximate solutions in a reasonable computation time.
Some solution paradigms that are not specific for one particular problem have
been deeply studied in the past, and the term metaheuristic is now common for
such optimization heuristics. Several metaheuristics – simulated annealing, ge-
netic and evolutionary algorithms, tabu search, ant colony optimization, scatter
search, iterated local search, and greedy randomized adaptive search procedures
being some of them – have found their own research communities, and specialized
conferences devoted to such techniques have been organized.

Plenty of classical hard problems, such as the quadratic assignment prob-
lem, the traveling salesman problem, problems in vehicle routing, scheduling,
and timetabling, etc., have been tackled successfully with metaheuristic ap-
proaches. Several thereof are currently considered state-of-the-art methods for
solving such problems. However, for many years the main focus of research
was on the application of single metaheuristics to given problems. A tendency
to compare different metaheuristics against each other could be observed, and
sometimes this competition led to thinking in stereotypes in the research
communities.

In recent years, it has become evident that the concentration on a sole meta-
heuristic is rather restrictive for advancing the state of the art of tackling both
academic and practical optimization problems. A skilled combination of con-
cepts stemming from different metaheuristics can lead to more efficient behav-
ior and greater flexibility. Also the hybridization of metaheuristics with other
techniques known from classical artificial intelligence areas, for example data
mining, machine learning, etc., can be very fruitful. Further, the incorporation
of typical operations research techniques, such as integer or linear programming
techniques, branch-and-bound techniques, etc., can be very beneficial. Combina-
tions of metaheuristic components with components from other metaheuristics
or optimization strategies from artificial intelligence or operations research are
called hybrid metaheuristics.

The design and implementation of hybrid metaheuristics raises problems go-
ing beyond questions about the composition of a single metaheuristic. A careful
analysis of the single components is very important for their interaction. Choice
and tuning of parameters is more important for the quality of the algorithms
than before. Different concepts of interaction at low-level and at high-level are
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studied. As a result, the design of experiments and the proper statistical evalu-
ation is more important than before.

The growing interest in research on hybrid metaheuristics and the observed
tendency that techniques uncommon in standard metaheuristic research had
become of special importance led us to organize a workshop devoted to this
particular area. The First International Workshop on Hybrid Metaheuristics
(HM 2004) took place in August 2004 in Valencia, Spain. The proceedings of
HM 2004 were published as ISBN 3-00-015331-4, and they are available on-
line (http://iridia.ulb.ac.be/∼hm2004/proceedings). They contain 13 papers se-
lected from 25 submission.

The success of the first workshop encouraged us to organize a Second Inter-
national Workshop on Hybrid Metaheuristics (HM 2005) in Barcelona, Spain.
The program committee of HM 2005 consisted of 23 researchers and practition-
ers mostly coming from the hybrid metaheuristics research community, but also
from related areas, and from business. We received 37 paper submissions to HM
2005. Each submitted paper was sent to at least three reviewers. We are very
grateful to the members of the program committee and the additional review-
ers for the effort they made carefully examining the papers and for the many
valuable comments and suggestions they gave to the authors. Based on their
comments, we finally accepted 13 submissions for publication and for presenta-
tion at HM 2005, resulting in an acceptance rate of roughly 35 %. The selection
of papers was rather strict in order to guarantee the high quality of the proceed-
ings and the workshop itself. We would like to thank all the authors for their
interest in our workshop.

We believe that the combination of elements coming from different meta-
heuristics, and from methods from both artificial intelligence and operations
research, promises to become one of the main tracks of research in applied arti-
ficial intelligence. It seems to be a propitious and rewarding alternative to the
still existing mutual contempt between the fields of exact methods and approx-
imate techniques, and also to the competition between the different schools of
metaheuristics, which sometimes focused more on a proof of concept than on
good results.

Still, we have to realize that research on hybrid metaheuristics is mostly
based on experimental methods, thus being probably more related to natural
sciences than to computer science. It can be stated that both the design and
the evaluation of experiments have still not reached the standard they have
in physics or chemistry for example. The validity of analyses of experimental
work on algorithms is a key aspect in hybrid metaheuristics, and the atten-
tion of researchers to this aspect seems to be important for the future of the
field.

We observed that the subject matter covered by the submissions to HM 2005
already showed a slight shift from academic to practical and real-world optimiza-
tion problems. To mention the practical applicability of hybrid metaheuristics
as a raison d’être seems no longer to be an academic excuse but a real fact. It
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would be a great success if the growing interdisciplinary cooperation could help
to continue the trend of contributing more and more to the area of real-world
optimization problems by hybrid metaheuristic approaches.

June 2005 Maŕıa J. Blesa1

Christian Blum2
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Michael Sampels
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X Organization

Additional Referees

Prasanna Balaprakash, Max Manfrin, Jose Santamaŕıa, Andrew Tuson
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Oscar Cordón, Sergio Damas, J. Santamaŕıa, Rafael Mart́ı . . . . . . . . . . 90

Evolution Strategies and Threshold Selection
Thomas Bartz-Beielstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

A Hybrid GRASP with Data Mining for the Maximum Diversity
Problem

L.F. Santos, M.H. Ribeiro, A. Plastino, S.L. Martins . . . . . . . . . . . . . . . 116

A New Multi-objective Particle Swarm Optimization Algorithm Using
Clustering Applied to Automated Docking

Stefan Janson, Daniel Merkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128



XII Table of Contents

A Hybrid GRASP-Path Relinking Algorithm for the Capacitated
p – hub Median Problem
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