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LNCS Transactions on Computational Science

Computational science, an emerging and increasingly vital field, is now widely
recognized as an integral part of scientific and technical investigations, affecting
researchers and practitioners in areas ranging from aerospace and automotive research
to biochemistry, electronics, geosciences, mathematics, and physics. Computer
systems research and the exploitation of applied research naturally complement each
other. The increased complexity of many challenges in computational science
demands the use of supercomputing, parallel processing, sophisticated algorithms,
and advanced system software and architecture. It is therefore invaluable to have
input by systems research experts in applied computational science research.

Transactions on Computational Science focuses on original high-quality research
in the realm of computational science in parallel and distributed environments, also
encompassing the underlying theoretical foundations and the applications of large-
scale computation. The journal offers practitioners and researchers the opportunity to
share computational techniques and solutions in this area, to identify new issues, and
to shape future directions for research, and it enables industrial users to apply leading-
edge, large-scale, high-performance computational methods.

In addition to addressing various research and application issues, the journal aims
to present material that is validated — crucial to the application and advancement of
the research conducted in academic and industrial settings. In this spirit, the journal
focuses on publications that present results and computational techniques that are
verifiable.

Scope

The scope of the journal includes, but is not limited to, the following computational
methods and applications:

Aeronautics and Aerospace
Astrophysics

Bioinformatics

Climate and Weather Modeling
Communication and Data Networks
Compilers and Operating Systems
Computer Graphics

Computational Biology
Computational Chemistry
Computational Finance and Econometrics
Computational Fluid Dynamics
Computational Geometry
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Computational Number Theory
Computational Physics

Data Storage and Information Retrieval
Data Mining and Data Warehousing
Grid Computing

Hardware/Software Co-design
High-Energy Physics
High-Performance Computing
Numerical and Scientific Computing
Parallel and Distributed Computing
Reconfigurable Hardware

Scientific Visualization
Supercomputing

System-on-Chip Design and Engineering



Editorial

The Transactions on Computational Science journal is part of the Springer series
Lecture Notes in Computer Science, and is devoted to the gamut of computational
science issues, from theoretical aspects to application-dependent studies and the vali-
dation of emerging technologies.

The journal focuses on original high-quality research in the realm of computational
science in parallel and distributed environments, encompassing the facilitating theo-
retical foundations and the applications of large-scale computations and massive data
processing. Practitioners and researchers share computational techniques and solu-
tions in the area, identify new issues, and shape future directions for research, as well
as enable industrial users to apply the techniques presented.

The current issue is devoted to selected best papers from the workshops comprising
the International Conference on Computational Science and its Applications 2008,
which took place in Perugia, Italy, from June 30th to July 3rd, 2008. The fully revised
and extensively refereed versions of these papers comprise the current issue.

The 21 selected contributions originate from eight workshops: Virtual Reality in Sci-
entific Applications and Learning (VRSAL 2008), Computational Geolnformatics
(CompGeo 2008), Mobile Communications 2008 (MC 2008), Information Systems and
Information Technologies (ISIT 2008), Logical, Scientific and Computational Aspects of
Pulse Phenomena in Transitions (PULSES 2008), Internet Communication Security
(WICS 2008), Geographical Analysis, Urban Modeling, Spatial Statistics (GEOG-AN-
MOD 2008) and Computational Geometry and Applications (CGA 2008).

The contents are presented in two parts. Part 1 is entitled Information Systems and
Communications and Part 2 is entitled Geographical Analysis and Geometric Modeling.

Part 1 is devoted to state-of-the-art research utilizing advanced virtual reality para-
digms, computational geoinformatics methods, mobile communications, information
technologies and data transmission mechanisms.

Part 2 takes an in-depth look at the selected computational science research in
the areas of geographical analysis, spatial statistics and geometrical modeling. Each
paper provides a detailed experimentation or a case study to amplify the impact of
the contribution.

In conclusion, we would like to extend our sincere appreciation to all workshop
chairs and authors for submitting their papers to this issue, and to all Associate Editors
and referees for their meticulous and valuable reviews. We would also like to express
our gratitude to the LNCS editorial staff of Springer, in particular Alfred Hofmann,
Ursula Barth and Anna Kramer, who supported us at every stage of the project.

It is our hope that the collection of outstanding papers presented in this issue will
be a valuable resource for Transactions on Computational Science readers and will
stimulate further research into the vibrant area of computational science.

September 2009 Marina L. Gavrilova
C.J. Kenneth Tan



Marina L. Gavrilova, Editor-in-chief
Chih Jeng Kenneth Tan, Editor-in-chief

Tetsuo Asano
Brian A. Barsky

Alexander V. Bogdanov

Martin Buecker
Rajkumar Buyya
Hyungseong Choo
Danny Crookes
Tamal Dey

Ivan Dimov
Magdy El-Tawil
Osvaldo Gervasi
Christopher Gold
Rodolfo Haber
Andres Iglesias
Deok-Soo Kim
Ivana Kolingerova
Vipin Kumar
Antonio Lagana
D.T. Lee

Laurence Liew
Nikolai Medvedev
Graham M Megson
Edward D. Moreno
Youngsong Mun
Dimitri Plemenos
Viktor K. Prasanna
Muhammad Sarfraz
Dale Shires

Masha Sosonkina
Alexei Sourin
David Taniar
Athanasios Vasilakos
Chee Yap

Igor Zacharov
Zahari Zlatev

LNCS Transactions on
Computational Science —
Editorial Board

University of Calgary, Canada
OptimaNumerics, UK

JAIST, Japan

University of California at Berkeley, USA
Institute for High Performance Computing
and Data Bases, Russia

Aachen University, Germany

University of Melbourne, Australia
Sungkyunkwan University, Korea
Queen's University Belfast, UK

Ohio State University, USA

Bulgarian Academy of Sciences, Bulgaria
Cairo University, Egypt

Universita degli Studi di Perugia, Italy
University of Glamorgan, UK

Council for Scientific Research, Spain
University of Cantabria, Spain

Hanyang University, Korea

University of West Bohemia, Czech Republic
Army High Performance Computing Research Center, USA
Universita degli Studi di Perugia, Italy

Institute of Information Science, Academia Sinica, Taiwan
Platform Computing, Singapore

Novosibirsk Russian Academy of Sciences, Russia
University of Reading, UK

UEA - University of Amazonas state, Brazil

Soongsil University, Korea

Université de Limoges, France

University of Southern California, USA

KFUPM, Saudi Arabia

Army Research Lab, USA

Ames Laboratory, USA

Nanyang Technological University, Singapore

Monash University, Australia

University of Western Macedonia, Greece

New York University, USA

SGI Europe, Switzerland

National Environmental Research Institute, Denmark



Table of Contents

Part 1: Information Systems and Communications

Volterra — Lax-Wendroff Algorithm for Modelling Sea Surface Flow
Pattern from Jason-1 Satellite Altimeter Data ............. ... ... ...
Maged Marghany

Guidelines for Web Usability and Accessibility on the Nintendo Wii .. ..
Valentina Franzoni and Osvaldo Gervasi

Improving Urban Land Cover Classification Using Fuzzy Image
Segmentation . . ... ..o
ITvan Lizarazo and Paul Elsner

Connecting the Dots: Constructing Spatiotemporal Episodes from
Events Schemas. .. ... ... . .. . ..
Arie Croitoru

Predictive Indexing for Position Data of Moving Objects in the Real
World ..o
Yutaka Yanagisawa

SHWMP: A Secure Hybrid Wireless Mesh Protocol for IEEE 802.11s
Wireless Mesh Networks . ... .
Md. Shariful Islam, Md. Abdul Hamid, and Choong Seon Hong

EDAS: Energy and Distance Aware Protocol Based on SPIN for
Wireless Sensor Networks .. ... i
Jaewan Seo, Moonseong Kim, Hyunseung Choo, and Matt W. Mutka

Scheme to Prevent Packet Loss during PMIPv6 Handover .............
Seonggeun Ryu and Youngsong Mun

Wavelet Based Approach to Fractals and Fractal Signal Denoising . .. ..
Carlo Cattani

Wavelet Analysis of Spike Train in the Fitzhugh Model ...............
Carlo Cattani and Massimo Scalia

The Design and Implementation of Secure Socket SCTP ..............
Stefan Lindskog and Anna Brunstrom

19

41

57

7

95



XII Table of Contents

Part 2: Geographical Analysis and Geometric
Modeling

A General-Purpose Geosimulation Infrastructure for Spatial Decision
N 1010 0 ) AP
Ivan Blecic, Arnaldo Cecchini, and Giuseppe A. Trunfio

Exploratory Spatial Analysis of Illegal Oil Discharges Detected off
Canada’s Pacific Coast ........ ... .. .
Norma Serra-Sogas, Patrick O’Hara, Rosaline Canessa,
Stefania Bertazzon, and Marina Gavrilova

Clustering and Hot Spot Detection in Socio-economic Spatio-temporal
Data .
Devis Tuia, Christian Kaiser, Antonio Da Cunha, and
Mikhail Kanevski

Detecting Alluvial Fans Using Quantitative Roughness Characterization
and Fuzzy Logic Analysis ......... . ... i
Andrea Taramelli and Laura Melelli

Evaluating the Use of Alternative Distance Metrics in Spatial
Regression Analysis of Health Data: A Spatio-temporal Comparison . . . .
Stefania Bertazzon and Scott Olson

Identifying Hazardous Road Locations: Hot Spots versus Hot Zones . . ..
Elke Moons, Tom Brijs, and Geert Wets

Geographical Analysis of Foreign Immigration and Spatial Patterns in

Urban Areas: Density Estimation, Spatial Segregation and Diversity

ANalysis ..o
Giuseppe Borruso

Geostatistics in Historical Macroseismic Data Analysis................
Maria Danese, Maurizio Lazzari, and Beniamino Murgante

A Discrete Approach to Multiresolution Curves and Surfaces ..........
Luke Olsen and Faramarz Samavati

On the Structure of Straight Skeletons............. ... ... ... ... ...
Kira Vyatkina

Author Index . .. ... ...




<<
  /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




