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Preface

The publication of this book on evolutionary Image Analysis and Signal Pro-
cessing (IASP) has two main goals. The first, occasional one is to celebrate
the 10th edition of EvoIASP, the workshop which has been the only event
specifically dedicated to this topic since 1999. The second, more important
one is to give an overview of the opportunities offered by Evolutionary Com-
putation (EC) techniques to computer vision, pattern recognition, and image
and signal processing.

It is not possible to celebrate EvoIASP properly without first acknowl-
edging EvoNET, the EU-funded network of excellence, which has made it
possible for Europe to build a strong European research community on EC.
Thanks to the success of the first, pioneering event organized by EvoNET,
held in 1998 in Paris, it was possible to realize that not only was EC a fer-
tile ground for basic research but also there were several application fields to
which EC techniques could offer a valuable contribution. That was how the
idea of creating a single event, EvoWorkshops, out of a collection of workshops
dedicated to applications of EC, was born. Amongst the possible application
fields for EC, IASP was selected almost accidentally, due to the occasional
presence, within EvoNET, of less than a handful of researchers who were
interested in it. I would lie if I stated that the event was a great success since
its very start, but it was successful enough to survive healthily for a couple
of years, before reaching its present size, relevance, and popularity.

The papers selected for inclusion in this book, mostly extended ver-
sions of papers presented at EvoIASP, have no pretence of setting mile-
stones in the history of evolutionary IASP, but they do offer readers a
panoramic view of what can be currently done using EC techniques in such
applications. From this point of view, what could be seen as a defect of
this book, at first sight, can even become a useful and peculiar feature.
In fact, this rather unstructured collection of papers samples the space of
Evolutionary IASP rather extensively, albeit possibly sparsely, along dif-
ferent axes. The most obvious one is related to applications in different
areas of IASP, as the book describes a wide variety of applications in which



VI Preface

EC can fruitfully be employed. However, there are less obvious ones. Amongst
these, let me mention and discuss what I believe is a very important one:
the ‘degree of involvement’ of EC in IASP applications. The book describes
applications in which EC techniques play very different roles in producing
the final results. Differently from how EC is most commonly looked upon, or
perceived, by non-EC researchers, EC techniques can actually represent more
than an external optimization tool that can be used to tune or refine param-
eters or components of a mostly pre-defined solution. In fact, EC techniques
can be embedded more intimately into IASP applications, up to situations
where the solution itself is intrinsically evolutionary. This book provides ex-
amples that are positioned at both ends of this axis. Of course, that is not
the only possible ordering criterion that can be used to create a taxonomy of
Evolutionary IASP. In a recent paper, I mentioned at least two more criteria,
perhaps the most natural ones out of many possible: EC-based, according to
the evolutionary paradigm that is used, and application-based, according to
the abstraction level of the task to which EC is applied.

Deciding the ordering criterion for the contributions in this book has been
no easy task, as they were mostly extended versions of papers that have been
presented at EvoIASP. Therefore, there is neither a pre-established logical
structure underlying their choice, nor was it possible to find any ordering
with respect to which they could appear to be uniformly distributed. Be-
cause of this, I decided not to subdivide the book into sections. Nevertheless,
an application-based ordering criterion is implicitly followed, with some addi-
tional constraints which reflect the presence of more work dealing with topics
and applications belonging to the computer vision domain. Contributions be-
longing to this larger group appear first, and are ordered according to the
abstraction level of the task they describe. In the following smaller set of con-
tributions, more general and basic tasks are tackled, which, with some exten-
sion of their context, can also find effective applications in computer vision.
An implicit secondary EC-based indexing criterion has also been followed by
trying to keep applications based on the same or similar EC paradigms close
to one another.

From the point of view of the expected audience, even if the contents of this
book are derived from a workshop that is addressed mainly to EC researchers,
this book does not specifically address any category of readers. Knowledge of
the most basic EC paradigms is given for granted, while, possibly, some more
basic detail about the specific applications is given, which may be obvious
to readers who are familiar with them. However, all authors have made their
best efforts to keep their contributions as balanced as possible for the reading
to be enjoyable for the widest possible audience. Any variations to the basic
evolutionary algorithms or application-related functions are described in de-
tails. On the other hand, details about the specific applications are usually
limited to the information that is essential for their understanding.



Preface VII

A common problem that occurs when techniques developed within a spe-
cific community are applied to a number of fields for which other well-
established communities also exist is that members of each community tend
to publicize their work within their ‘natural environment’. The result is that,
first, similar work is often described very differently, as some authors focus
mainly on applications, while others concentrate on methodology. Second,
and more important, a lack of communication occurs by which researchers
belonging to one community tend to keep a very partial view of the topics
pertaining to the other communities. As a result, on the one hand, researchers
in the application fields tend to consider basic methods to be well-established,
ready-for-use, closed tools; on the other hand, those who do basic research
often tend to consider application-related data as abstract benchmarks using
which their results can be tested, neglecting their actual meaning in the real
world. One of the most appealing features of books like this is being, in gen-
eral, more universally visible and less community-specific than, for example,
conference proceedings, besides, obviously, having a much narrower scope
than the latter. In its first 10 years, EvoIASP has, hopefully with success,
sowed the seeds for a new ‘multi-cultural’ community of researchers in evo-
lutionary IASP. I do wish this book will further contribute to the widening
of this community, both numerically and in terms of research interests, and
that we will celebrate more successes, and the 20th edition of the workshop,
10 years from now.

Parma,
January 2009 Stefano Cagnoni
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Natural Computing Group,
Leiden Institute of
Advanced Computer Science,
Leiden University, The Netherlands
baeck@liacs.nl

Ernst G.P. Bovenkamp
Division of Image Processing,
Department of Radiology C2S,
Leiden University Medical Center,
The Netherlands
E.G.P.Bovenkamp@lumc.nl

Nareli Cruz-Cortés
Center for Computing Research,
National Polytechnic Institute,
Zacatenco 07738,

Mexico City, México
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bwieloch@cs.put.poznan.pl

Moritoshi Yasunaga
University of Tsukuba,
Graduate School of Systems and
Information Engineering,
1-1-1 Ten-ou-dai,
Tsukuba, Ibaraki, Japan
yasunaga@cs.tsukuba.ac.jp

Mengjie Zhang
School of Enginering and
Computer Science,
Victoria University of Wellington,
P.O. Box 600,
Wellington, New Zealand
mengjie.zhang@ecs.vuw.ac.nz



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


