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Preface

The four volume set assembled following The 2005 International Conference
on Computational Science and its Applications, ICCSA 2005, held in Suntec
International Convention and Exhibition Centre, Singapore, from 9 May 2005
till 12 May 2005, represents the fine collection of 540 refereed papers selected
from nearly 2,700 submissions.

Computational Science has firmly established itself as a vital part of many
scientific investigations, affecting researchers and practitioners in areas ranging
from applications such as aerospace and automotive, to emerging technologies
such as bioinformatics and nanotechnologies, to core disciplines such as math-
ematics, physics, and chemistry. Due to the shear size of many challenges in
computational science, the use of supercomputing, parallel processing, and so-
phisticated algorithms is inevitable and becomes a part of fundamental the-
oretical research as well as endeavors in emerging fields. Together, these far
reaching scientific areas contribute to shape this Conference in the realms of
state-of-the-art computational science research and applications, encompassing
the facilitating theoretical foundations and the innovative applications of such
results in other areas.

The topics of the refereed papers span all the traditional as well as emerg-
ing Computational Science realms, and are structured according to six main
conference themes:
– Computational Methods and Applications
– High Performance Computing, Networks and Optimisation
– Information Systems and Information Technologies
– Scientific Visualisation, Graphics and Image Processing
– Computational Science Education
– Advanced and Emerging Applications

In addition, papers from 27 Workshops and Technical Sessions on specific
topics of interest, including information security, mobile communication, grid
computing, modeling, optimization, computational geometry, virtual reality, sym-
bolic computations, molecular structures, web systems and intelligence, spatial
analysis, bioinformatics and geocomputations, to name a few, complete this com-
prehensive collection.

The warm reception of the great number of researchers to present high quality
papers in ICCSA 2005 has taken the Conference to record new heights. The con-
tinuous support of Computational Science researchers has helped build ICCSA
to be a firmly established forum in this area. We look forward to building on
this symbiotic relationship together to grow ICCSA further.

We recognize the contribution of the International Steering Committee and
we deeply thank the International Program Committee for their tremendous
support in putting this Conference together, nearly nine hundred referees for
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their diligent work, and the Institute of High Performance Computing, Singapore
for their generous assistance in hosting the event.

We also thank our sponsors for their continuous support without which this
Conference would not be possible.

Finally, we thank all authors for their submissions and all Invited Speakers
and Conference attendants for making the ICCSA Conference truly one of the
premium events in the scientific community, facilitating exchange of ideas, fos-
tering new collaborations, and shaping the future of the Computational Science.

May 2005 Marina L. Gavrilova
Osvaldo Gervasi

on behalf of the co-editors:

Vipin Kumar
Antonio Laganà
Heow Pueh Lee
Youngsong Mun

David Taniar
Chih Jeng Kenneth Tan
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Josè C. Cunha (New University of Lisbon, Portugal)
Brian J. d’Auriol (University of Texas at El Paso, USA)
Alexander Degtyarev (Institute for High Performance Computing and Data

Bases, Russia)
Frédéric Desprez (INRIA, France)
Tom Dhaene (University of Antwerp, Belgium)
Beniamino Di Martino (Second University of Naples, Italy)
Hassan Diab(American University of Beirut, Lebanon)
Ivan Dimov (Bulgarian Academy of Sciences, Bulgaria)
Iain Duff (Rutherford Appleton Laboratory, UK and CERFACS, France)
Thom Dunning (NCSA, USA)
Fabrizio Gagliardi (CERN, Switzerland)
Marina L. Gavrilova (University of Calgary, Canada)
Michael Gerndt (Technical University of Munich, Germany)
Osvaldo Gervasi (University of Perugia, Italy)
Bob Gingold (Australian National University, Australia)
James Glimm (SUNY Stony Brook, USA)
Christopher Gold (Hong Kong Polytechnic University, Hong Kong)
Yuriy Gorbachev (Institute of High Performance Computing and Information

Systems, Russia)
Andrzej Goscinski (Deakin University, Australia)
Jin Hai (Huazhong University of Science and Technology, China)
Ladislav Hlucky (Slovak Academy of Science, Slovakia)
Shen Hong (Japan Advanced Institute of Science and Technology, Japan)
Paul Hovland (Argonne National Laboratory, USA)
Xiaohua Hu (Drexel University, USA)
Eui-Nam John Huh (Seoul Women’s University, Korea)
Terence Hung (Institute of High Performance Computing, Singapore)
Andres Iglesias (University de Cantabria, Spain)
In-Jae Jeong (Hanyang University, Korea)
Elisabeth Jessup (University of Colorado, USA)
Peter K. Jimack (University of Leeds, UK)
Christopher Johnson (University of Utah, USA)
Benjoe A. Juliano (California State University, Chico, USA)
Peter Kacsuk (MTA SZTAKI Research Instiute, Hungary)
Kyung Woo Kang (KAIST, Korea)
Carl Kesselman (University of Southern California, USA)
Daniel Kidger (Quadrics, UK)
Deok-Soo Kim (Hanyang University, Korea)
Haeng Kon Kim (Catholic University of Daegu, Korea)



XII Organization

Jin Suk Kim (KAIST, Korea)
Tai-hoon Kim (Korea Information Security Agency, Korea)
Yoonhee Kim (Syracuse University, USA)
Mike Kirby (University of Utah, USA)
Jacek Kitowski (AGH University of Science and Technology, Poland)
Dieter Kranzlmueller (Johannes Kepler University Linz, Austria)
Kurichi Kumar (Institute of High Performance Computing, Singapore)
Vipin Kumar (Army High Performance Computing Center and University of

Minnesota, USA)
Domenico Laforenza (Italian National Research Council, Italy)
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Vincent Bénédet, Löıc Lamarque, Dominique Faudot . . . . . . . . . . . . . . 838

Virtual Reality in Scientific Applications and
Learning (VRSAL 2005) Workshop

Guided Navigation Techniques for 3D Virtual Environment Based on
Topic Map

Hak-Keun Kim, Teuk-Seob Song, Yoon-Chu Choy,
Soon-Bum Lim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847

Image Sequence Augmentation Using Planar Structures
Juwan Kim, Dongkeun Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857

MultiPro: A Platform for PC Cluster Based Active Stereo Display
System

Qingshu Yuan, Dongming Lu, Weidong Chen, Yunhe Pan . . . . . . . . . . 865

Two-Level 2D Projection Maps Based Horizontal Collision Detection
Scheme for Avatar In Collaborative Virtual Environment

Yu Chunyan, Ye Dongyi, Wu Minghui, Pan Yunhe . . . . . . . . . . . . . . . . 875

A Molecular Modeling System Based on Dynamic Gestures
Sungjun Park, Jun Lee, Jee-In Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 886

Face Modeling Using Grid Light and Feature Point Extraction
Lei Shi, Xin Yang, Hailang Pan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 896



Table of Contents – Part I LI

Virtual Chemical Laboratories and Their Management on the Web
Antonio Riganelli, Osvaldo Gervasi, Antonio Laganà,
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