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IFIP – The International Federation for Information Processing

IFIP was founded in 1960 under the auspices of UNESCO, following the First
World Computer Congress held in Paris the previous year. An umbrella organi-
zation for societies working in information processing, IFIP’s aim is two-fold:
to support information processing within ist member countries and to encourage
technology transfer to developing nations. As ist mission statement clearly states,

IFIP’s mission is to be the leading, truly international, apolitical
organization which encourages and assists in the development, ex-
ploitation and application of information technology for the benefit
of all people.

IFIP is a non-profitmaking organization, run almost solely by 2500 volunteers. It
operates through a number of technical committees, which organize events and
publications. IFIP’s events range from an international congress to local seminars,
but the most important are:

• The IFIP World Computer Congress, held every second year;
• Open conferences;
• Working conferences.

The flagship event is the IFIP World Computer Congress, at which both invited
and contributed papers are presented. Contributed papers are rigorously refereed
and the rejection rate is high.

As with the Congress, participation in the open conferences is open to all and
papers may be invited or submitted. Again, submitted papers are stringently ref-
ereed.

The working conferences are structured differently. They are usually run by a
working group and attendance is small and by invitation only. Their purpose is
to create an atmosphere conducive to innovation and development. Refereeing is
less rigorous and papers are subjected to extensive group discussion.

Publications arising from IFIP events vary. The papers presented at the IFIP
World Computer Congress and at open conferences are published as conference
proceedings, while the results of the working conferences are often published as
collections of selected and edited papers.

Any national society whose primary activity is in information may apply to be-
come a full member of IFIP, although full membership is restricted to one society
per country. Full members are entitled to vote at the annual General Assembly,
National societies preferring a less committed involvement may apply for asso-
ciate or corresponding membership. Associate members enjoy the same benefits
as full members, but without voting rights. Corresponding members are not rep-
resented in IFIP bodies. Affiliated membership is open to non-national societies,
and individual and honorary membership schemes are also offered.
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Preface

Artificial intelligence (AI) is a rapidly evolving area that offers sophisticated and
advanced approaches capable of tackling complicated and challenging problems.
Transferring human knowledge into analytical models and learning from data is a
task that can be accomplished by soft computing methodologies. Artificial neural
networks (ANN) and support vector machines are two cases of such modeling
techniques that stand behind the idea of learning. The 2011 co-organization of
the 12th Engineering Applications of Neural Networks (EANN) and of the 7th
Artificial Intelligence Applications and Innovations (AIAI) conferences was a
major technical event in the fields of soft computing and AI, respectively.

The first EANN was organized in Otaniemi, Finland, in 1995. It has had a
continuous presence as a major European scientific event. Since 2009 it has been
guided by a Steering Committee that belongs to the “EANN Special Interest
Group” of the International Neural Network Society (INNS).

The 12th EANN 2011 was supported by the INNS and by the IEEE branch
of Greece. Moreover, the 7th AIAI 2011 was supported and sponsored by the
International Federation for Information Processing (IFIP).

The first AIAI was held in Toulouse, France, in 2004 and since then it has
been held annually offering scientists the chance to present the achievements of
AI applications in various fields. It is the official conference of the Working Group
12.5 “Artificial Intelligence Applications” of the IFIP Technical Committee 12,
which is active in the field of AI. IFIP was founded in 1960 under the auspices
of UNESCO, following the first World Computer Congress held in Paris the
previous year.

It was the first time ever that these two well-established events were hosted
under the same umbrella, on the beautiful Greek island of Corfu in the Ionian Sea
and more specifically in the Department of Informatics of the Ionian University.

This volume contains the papers that were accepted to be presented orally
at the 7th AIAI conference and the papers accepted for the First International
Workshop on Computational Intelligence in Software Engineering (CISE) and
the Artificial Intelligence Applications in Biomedicine (AIAB) workshops. The
conference was held during September 15–18, 2011. The diverse nature of papers
presented demonstrates the vitality of neural computing and related soft com-
puting approaches and it also proves the very wide range of AI applications. On
the other hand, this volume contains basic research papers, presenting variations
and extensions of several approaches.

The response to the call for papers was more than satisfactory with 150 papers
initially submitted. All papers passed through a peer-review process by at least
two independent academic referees. Where needed a third referee was consulted
to resolve any conflicts. In the EANN/AIAI 2011 event, 34% of the submitted
manuscripts (totally 52) were accepted as full papers, whereas 21% were ac-
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cepted as short ones and 45% (totally 67) of the submissions were rejected. The
authors of accepted papers came from 27 countries all over Europe (e.g., Aus-
tria, Bulgaria, Cyprus, Czech Republic, Finland, France, Germany, Greece, Italy,
Poland, Portugal, Slovakia, Slovenia, Spain, UK), America (e.g., Brazil, Canada,
Chile, USA), Asia (e.g., China, India, Iran, Japan, Taiwan), Africa (e.g., Egypt,
Tunisia) and Oceania (New Zealand). Three keynote speakers were invited and
they gave lectures on timely aspects of AI and ANN.

1. Nikola Kasabov. Founding Director and Chief Scientist of the Knowledge En-
gineering and Discovery Research Institute (KEDRI), Auckland (www.kedri.
info/). He holds a Chair of Knowledge Engineering at the School of Comput-
ing and Mathematical Sciences at Auckland University of Technology. He is
a Fellow of the Royal Society of New Zealand, Fellow of the New Zealand
Computer Society and a Senior Member of IEEE. He was Past President of
the International Neural Network Society (INNS) and a Past President of
the Asia Pacific Neural Network Assembly (APNNA). Title of the keynote
presentation: “Evolving, Probabilistic Spiking Neural Network Reservoirs for
Spatio- and Spectro-Temporal Data.”

2. Tom Heskes. Professor of Artificial Intelligence and head of the Machine
Learning Group at the Institute for Computing and Information Sciences,
Radboud University Nijmegen, The Netherlands. He is Principal Investiga-
tor at the Donders Centre for Neuroscience and Director of the Institute
for Computing and Information Sciences. Title of the keynote presentation:
“Reading the Brain with Bayesian Machine Learning.”

3. A.G. Cohn. Professor of Automated Reasoning, Director of Institute for Ar-
tificial Intelligence and Biological Systems, School of Computing, University
of Leeds, UK. Tony Cohn holds a Personal Chair at the University of Leeds,
where he is Professor of Automated Reasoning. He is presently Director of
the Institute for Artificial Intelligence and Biological Systems. He leads a
research group working on knowledge representation and reasoning with a
particular focus on qualitative spatial/spatio-temporal reasoning, the best
known being the well-cited region connection calculus (RCC). Title of the
keynote presentation: “Learning about Activities and Objects from Video.”

The EANN/AIAI conference consisted of the following main thematic sessions:

– AI in Finance, Management and Quality Assurance
– Computer Vision and Robotics
– Classification-Pattern Recognition
– Environmental and Earth Applications of AI
– Ethics of AI
– Evolutionary Algorithms—Optimization
– Feature Extraction-Minimization
– Fuzzy Systems
– Learning—Recurrent and RBF ANN
– Machine Learning and Fuzzy Control
– Medical Applications



Preface VII

– Multi-Layer ANN
– Novel Algorithms and Optimization
– Pattern Recognition-Constraints
– Support Vector Machines
– Web-Text Mining and Semantics

We would very much like to thank Hassan Kazemian (London Metropoli-
tan University) and Pekka Kumpulainen (Tampere University of Technology,
Finland) for their kind effort to organize successfully the Applications of Soft
Computing to Telecommunications Workshop (ASCOTE).

Moreover, we would like to thank Efstratios F. Georgopoulos (TEI of
Kalamata, Greece), Spiridon Likothanassis, Athanasios Tsakalidis and Seferina
Mavroudi (University of Patras, Greece) as well as Grigorios Beligiannis (Uni-
versity of Western Greece) and Adam Adamopoulos (Democritus University of
Thrace, Greece) for their contribution to the organization of the Computational
Intelligence Applications in Bioinformatics (CIAB) Workshop.

We are grateful to Andreas Andreou (Cyprus University of Technology) and
Harris Papadopoulos (Frederick University of Cyprus) for the organization of
the Computational Intelligence in Software Engineering Workshop (CISE).

The Artificial Intelligence Applications in Biomedicine (AIAB) Workshop
was organized successfully in the framework of the 12th EANN 2011 conference
and we wish to thank Harris Papadopoulos, Efthyvoulos Kyriacou (Frederick
University of Cyprus) Ilias Maglogiannis (University of Central Greece) and
George Anastassopoulos (Democritus University of Thrace, Greece).

Finally, the Second Workshop on Informatics and Intelligent Systems Ap-
plications for Quality of Life information Services (2nd ISQLIS) was held suc-
cessfully and we would like to thank Kostas Karatzas (Aristotle University of
Thessaloniki, Greece) Lazaros Iliadis (Democritus University of Thrace, Greece)
and Mihaela Oprea (University Petroleum-Gas of Ploiesti, Romania).

The accepted papers of all five workshops (after passing through a peer-
review process by independent academic referees) were published in the Springer
proceedings. They include timely applications and theoretical research on specific
subjects. We hope that all of them will be well established in the future and that
they will be repeated every year in the framework of these conferences.

We hope that these proceedings will be of major interest for scientists and re-
searchers world wide and that they will stimulate further research in the domain
of artificial neural networks and AI in general.

September 2011 Dominic Palmer Brown
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LQR-Mapped Fuzzy Controller Applied to Attitude Stabilization of a
Power-Aided-Unicycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Ping-Ho Chen, Wei-Hsiu Hsu, and Ding-Shinan Fong

Optimal Fuzzy Controller Mapped from LQR under Power and Torque
Constraints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Ping-Ho Chen and Kuang-Yow Lian

Learning and Novel Algorithms

A New Criterion for Clusters Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Hosein Alizadeh, Behrouz Minaei, and Hamid Parvin

Modeling and Dynamic Analysis on Animals’ Repeated Learning
Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

Mu Lin, Jinqiao Yang, and Bin Xu

Generalized Bayesian Pursuit: A Novel Scheme for Multi-Armed
Bernoulli Bandit Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

Xuan Zhang, B. John Oommen, and Ole-Christoffer Granmo

Recurrent and Radial Basis Function ANN

A Multivalued Recurrent Neural Network for the Quadratic Assignment
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
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Francisco J. Garćıa, Ignacio Dı́az, Ignacio Álvarez, Daniel Pérez,
Daniel G. Ordonez, and Manuel Domı́nguez

Reinforcement and Radial Basis Function ANN

Application of Radial Bases Function Network and Response Surface
Method to Quantify Compositions of Raw Goat Milk with Visible/Near
Infrared Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Ching-Lu Hsieh, Chao-Yung Hung, and Mei-Jen Lin



Table of Contents – Part I XIX

Transferring Models in Hybrid Reinforcement Learning Agents . . . . . . . . 162
Anestis Fachantidis, Ioannis Partalas, Grigorios Tsoumakas, and
Ioannis Vlahavas

Machine Learning

Anomaly Detection from Network Logs Using Diffusion Maps . . . . . . . . . . 172
Tuomo Sipola, Antti Juvonen, and Joel Lehtonen

Large Datasets: A Mixed Method to Adapt and Improve Their Learning
by Neural Networks Used in Regression Contexts . . . . . . . . . . . . . . . . . . . . 182

Marc Sauget, Julien Henriet, Michel Salomon, and Sylvain
Contassot-Vivier

Evolutionary Genetic Algorithms - Optimization

Evolutionary Algorithm Optimization of Edge Delivery Sites in Next
Generation Multi-service Content Distribution Networks . . . . . . . . . . . . . . 192

Ioannis Stephanakis and Dimitrios Logothetis

Application of Neural Networks to Morphological Assessment in Bovine
Livestock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
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Combination of Survival Analysis and Neural Networks to Relate
Life Expectancy at Birth to Lifestyle, Environment, and Health Care
Resources Indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491

Lazaros Iliadis and Kyriaki Kitikidou



Table of Contents – Part I XXIII

An Artificial Intelligence-Based Environment Quality Analysis
System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499

Mihaela Oprea and Lazaros Iliadis

Personalized Information Services for Quality of Life: The Case of
Airborne Pollen Induced Symptoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509

Dimitris Voukantsis, Kostas Karatzas, Siegfried Jaeger, and
Uwe Berger

Fuzzy Modeling of the Climate Change Effect to Drought and to Wild
Fires in Cyprus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516

Xanthos Papakonstantinou, Lazaros S. Iliadis, Elias Pimenidis, and
Fotis Maris

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529



<<
  /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
  /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 149
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




