
Simulations
in

Biomedicine V

WIT Press publishes leading books in Science and Technology.
Visit our website for new and current list of titles.

www.witpress.com
USA mirror site:

www.witpressUSA.com



FIFTH INTERNATIONAL CONFERENCE ON SIMULATIONS IN BIOMEDICINE 

BIOMEDICINE 2003 

CONFERENCE CHAIRMEN 

Z.M. Arnež 
University Medical Centre Ljubljana, Slovenia 

C.A. Brebbia 
Wessex Institute of Technology, UK 

F. Solina 
University of Ljubljana, Slovenia 

V.Stankovski 
University Medical Centre Ljubljana, Slovenia 

 

INTERNATIONAL SCIENTIFIC ADVISORY COMMITTEE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Organised by:  

Wessex Institute of Technology, UK. 
University Medical Centre Ljubljana, Slovenia. 

Faculty of Computer and Information Science, Ljubljana, Slovenia. 
 

The Conference was supported by 
 the Ministry of Education, Science and Sports of 

the Republic of Slovenia 
 

V. Antolič 
Z. Arnez 
T. Bajd 
M.P. Bekakos 
F. Casolo 
M. Cerrolaza 
M.W. Collins 
C. Ferraresi 
F. Grandori 
T.R. Hennessy 
D. Hristovski 
V. Jevtič 

P.R. Johnston 
F. Kajiya 
S. Konvičková 
S. Kovačič 
S. Laxminarayan
S. Lončarić 
T.B. Martonen 
D. Miklavčič 
M. Neumann 
R. Pietrabissa 
J.A.O. Simoes 
A.E. Smith

F. Solina 
J. Stare 
A. Stefanovska 
S. Svetina 
S. Tadano 
E. Tanaka 
J. Vander Sloten 
P. Verdonck 
M. Veselko 
Y. Xu 
D. Zazula 



Editors:

Z.M. Arne•
University Medical Centre Ljubljana, Slovenia

C.A. Brebbia
Wessex Institute of Technology, UK

F. Solina
University of Ljubljana, Slovenia

V. Stankovski
University Medical Centre Ljubljana, Slovenia

Simulations
in

 Biomedicine V



Published by

WIT Press
Ashurst Lodge, Ashurst, Southampton, SO40 7AA, UK
Tel: 44 (0) 238 029 3223; Fax: 44 (0) 238 029 2853
E-Mail: witpress@witpress.com
http://www.witpress.com

For USA, Canada and Mexico

Computational Mechanics Inc
25 Bridge Street, Billerica, MA 01821, USA
Tel: 978 667 5841; Fax: 978 667 7582
E-Mail: info@compmech.com
US site: http://www.witpressUSA.com

British Library Cataloguing-in-Publication Data

A Catalogue record for this book is available
from the British Library

ISBN:  1-85312-965-8
ISSN: 1465-3222

The texts of the  papers in this volume were set individually by the
authors or under their supervision. Only minor corrections to
the text may have been carried out by the publisher.

No responsibility is assumed by the Publisher, the Editors and Authors for any injury and/
or damage to persons or property as a matter of products liability, negligence or otherwise,
or from any use or operation of any methods, products, instructions or ideas contained in the
material herein.

© WIT Press 2003

Printed and bound in Great Britain by the MFK Group, Stevenage.

All rights reserved.  No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the Publisher.

Z.M. Arne•
University Medical Centre Ljubljana, Slovenia
C.A. Brebbia
Wessex Institute of Technology, UK
F. Solina
University of Ljubljana, Slovenia
V. Stankovski
University Medical Centre Ljubljana, Slovenia



Preface

This book contains the papers presented at the Fifth International Conference on
Computer Simulations in Biomedicine (Biomedicine 2003) held at the University
Medical Centre of Ljubljana in Slovenia in April 2003. The conference was organised
jointly by the University Medical Centre Ljubljana, the Faculty of Computer and
Information Science, University of Ljubljana, and the Wessex Intitute of Technology,
Southampton, UK.
     Computer models have been increasingly successful in simulating biological
phenomena. The advantages of this approach are numerous, particularly in the area
of biomedicine where it has led to a better understanding of the mechanics of
physiological processes. The use of computational models has also spread to many
applications in medicine, as demonstrated by the contents of this book. Another
major contribution brought to the medical community by the wide availability of
computational facilities and the development of numerical techniques, is the ability
to acquire, analyse, manage and visualize massive amounts of data.
     Current medical and biological technology has advanced very rapidly in recent
years. As these advances continue, enormous progress in health care and the
consequent improvements in people’s lives will be available in the very near future.
It can be expected that a number of illnesses and diseases as well as age-old
handicaps will benefit from the development of computational biomedicine.  This
progress is related to the application of computational fluid dynamics, computer
vision, better artificial limbs and prostheses, neural implants, biosensors, tissue
engineering, artificial organs and others. Computers are also providing virtual
environments, minimising surgical procedures, developing intelligent environments
for the disabled, better telemedicine communications, etc.
     The papers included in the book cover a broad spectrum of topics on the
application of computers to simulate biological phenomena.  They nevertheless
represent a small portion of the efforts which are leading to a much better future for
mankind.
     There are now two challenges faced by medical professionals and biomedical
engineers. Firstly, the challenge of using state-of-the-art computer technology and
secondly, working with living systems. In an attempt to bring the contents of this
book closer to the medical professionals, we arranged the papers in sections according
to their medical and biological perspective. The book is divided into eleven sections
covering:



Simulation of Physiological Processes; Cardiovascular System (Vascular System,
Lung, Cardiac System & Applications); Artificial Limbs & Joints (Orthopaedics &
Biomechanics); Electrical Stimulation (Functional Electrical Simulation & Cellular
Engineering); Data Acquisition & Computer Vision: Analysis & Diagnostics;
Applications of Artificial Intelligence in Medicine; Virtual & Intelligent Environments.
     The Editors are grateful to all the authors for their excellent contributions and in
particular to the members of the International and Local Scientific Advisory
Committees for their help. They hope that this volume will increase the awareness of
the potential of computer simulations amongst medical professionals, engineers
and scientists working in this exciting new field.

The Editors
April 2003
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