Peng - Weng (Eds.)
Volume 19

7th Asian-Pacific Conference
on Medical and Biological
Engineering

APCMBE 2008, 22-25 April 2008,
Beijing, China

%@

@ Springer



IFMBE Proceedings

Peng - Weng (Eds.)
Volume 19

7th Asian-Pacific Conference
on Medical and Biological
Engineering

APCMBE 2008, 22-25 April 2008,

Beijing, China
%

s

@ Springer



IFMBE Proceedings Volume 19

Series Editors: R. Magjarevic and J. H. Nagel



The International Federation for Medical and Biological Engineering, IFMBE, is a federation of national and transnational organizations representing
internationally the interests of medical and biological engineering and sciences. The IFMBE is a non-profit organization fostering the creation, dis-
semination and application of medical and biological engineering knowledge and the management of technology for improved health and quality of
life. Its activities include participation in the formulation of public policy and the dissemination of information through publications and forums.
Within the field of medical, clinical, and biological engineering, IFMBE’s aims are to encourage research and the application of knowledge, and to
disseminate information and promote collaboration. The objectives of the IFMBE are scientific, technological, literary, and educational.

The IFMBE is a WHO accredited NGO covering the full range of biomedical and clinical engineering, healthcare, healthcare technology and man-
agement. It is representing through its 58 member societies some 120.000 professionals involved in the various issues of improved health and health
care delivery.

IFMBE Officers

President: Makoto Kikuchi, Vice-President: Herbert Voigt, Former-President: Joachim H. Nagel
Treasurer: Shankar M. Krishnan, Secretary-General: Ratko Magjarevic

http://www.ifmbe.org

Previous Editions:

IFMBE Proceedings APCMBE 2008 “7th Asian-Pacific Conference on Medical and Biological Engineering”,

Vol. 19, 2008, Beijing, China, CD

IFMBE Proceedings CLAIB 2007 “IV Latin American Congress on Biomedical Engineering 2007, Bioengineering Solution
for Latin America Health”, Vol. 18, 2007, Margarita Island, Venezuela, CD

IFMBE Proceedings ICEBI 2007 “13th International Conference on Electrical Bioimpedance and the 8th Conference

on Electrical Impedance Tomography”, Vol. 17, 2007, Graz, Austria, CD

IFMBE Proceedings MEDICON 2007 “11th Mediterranean Conference on Medical and Biological Engineering

and Computing 2007”, Vol. 16, 2007, Ljubljana, Slovenia, CD

IFMBE Proceedings BIOMED 2006 “Kuala Lumpur International Conference on Biomedical Engineering”,
Vol. 15, 2004, Kuala Lumpur, Malaysia, CD

IFMBE Proceedings WC 2006 “World Congress on Medical Physics and Biomedical Engineering”,
Vol. 14, 2006, Seoul, Korea, DVD

IFMBE Proceedings BSN 2007 “4th International Workshop on Wearable and Implantable Body Sensor Networks”,
Vol. 13, 2006, Aachen, Germany

IFMBE Proceedings ICBMEC 2005 “The 12th International Conference on Biomedical Engineering”,
Vol. 12, 2005, Singapore, CD

IFMBE Proceedings EMBEC’05 “3rd European Medical & Biological Engineering Conference, IFMBE European
Conference on Biomedical Engineering”, Vol. 11, 2005, Prague, Czech Republic, CD

IFMBE Proceedings ICCE 2005 “The 7th International Conference on Cellular Engineering”,
Vol. 10, 2005, Seoul, Korea, CD

IFMBE Proceedings NBC 2005 “13th Nordic Baltic Conference on Biomedical Engineering and Medical Physics”,
Vol. 9, 2005, Umea, Sweden

IFMBE Proceedings APCMBE 2005 “6th Asian-Pacific Conference on Medical and Biological Engineering”,
Vol. 8, 2005, Tsukuba, Japan, CD

IFMBE Proceedings BIOMED 2004 “Kuala Lumpur International Conference on Biomedical Engineering”,
Vol. 7, 2004, Kuala Lumpur, Malaysia

IFMBE Proceedings MEDICON and HEALTH TELEMATICS 2004 “X Mediterranean Conference on Medical
and Biological Engineering”, Vol. 6, 2004, Ischia, Italy, CD

IFMBE Proceedings 3rd Latin — American Congress on Biomedical Engineering “III CLAEB 2004”,
Vol. 5, 2004, Joao Pessoa, Brazil, CD

IFMBE Proceedings WC2003 “World Congress on Medical Physics and Biomedical Engineering”,
Vol. 4, 2003, Sydney, Australia, CD

IFMBE Proceedings EMBEC'02 “2nd European Medical and Biological Engineering Conference”,
Vol. 3, Parts 1 & 2, 2002, H. Hutten and P. Kroesl (Eds.), Vienna, Austria

IFMBE Proceedings 12NBC “12th Nordic Baltic Conference on Biomedical Engineering and Medical Physics”,
Vol. 2, 2002, Stefan Sigurdsson (Ed.) Reykjavik, Iceland



IFMBE Proceedings Vol. 19
Yi Peng, Xiaohong Weng (Eds.)

7th Asian-Pacific Conference
on Medical and Biological Engineering

APCMBE 2008
22-25 April 2008
Beijing, China

@ Springer



Editors

Yi Peng

Institute of Basic Medical Sciences
Chinese Academy of Medical Sciences
5 Dong Dan San Tiao

Beijing 100005

China

ISSN 1680-0737
ISBN-13 978-3-540-79038-9

DOI 10.1007/978-3-540-79039-6

Library of Congress Control Number: 2008924060

© International Federation of Medical and Biological Engineering 2008

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned, specifically the rights of translation,
reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilm or in any other way, and storage in data banks. Duplication of this
publication or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965, in its current version, and

Xiaohong Weng

Chinese Society of Biomedical Engineering
5 Dong Dan San Tiao

Beijing 100005

China

e-ISBN-13 978-3-540-79039-6

permissions for use must always be obtained from Springer. Violations are liable to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply, even in the absence of a specific statement, that

such names are exempt from the relevant protective laws and regulations and therefore free for general use.

The IFMBE Proceedings is an Offical Publication of the International Federation for Medical and Biological Engineering (IFMBE)

Typesetting: Data supplied by the authors
Production: le-tex publishing services oHG, Leipzig
Cover design: deblik, Berlin

Printed on acid-free paper

987654321

springer.com



About IFMBE

The International Federation for Medical and Biological Engineering (IFMBE) was established in 1959 to provide medical
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application of knowledge, and to disseminate information and promote collaboration.
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well as other activities which in the opinion of the General Assembly or the Administrative Council would further the cause
of medical, clinical or biological engineering. It promotes the formation of regional, national, international or specialized
societies, groups or boards, the coordination of bibliographic or informational services and the improvement of standards in
terminology, equipment, methods and safety practices, and the delivery of health care.

The Federation works to promote improved communication and understanding in the world community of engineering,
medicine and biology.

Activities

Publications of IFMBE include: the journal Medical and Biological Engineering and Computing, the electronic magazine
IFMBE News, and the Book Series on Biomedical Engineering. In cooperation with its international and regional confer-
ences, IFMBE also publishes the IFMBE Proceedings Series. All publications of the IFMBE are published by Springer Ver-
lag. The Federation has two divisions: Clinical Engineering and Health Care Technology Assessment.

Every three years the IFMBE holds a World Congress on Medical Physics and Biomedical Engineering, organized in co-
operation with the IOMP and the [UPESM. In addition, annual, milestone and regional conferences are organized in different
regions of the world, such as Asia Pacific, Europe, the Nordic-Baltic and Mediterranean regions, Africa and Latin America.

The administrative council of the IFMBE meets once a year and is the steering body for the IFMBE: The council is sub-
ject to the rulings of the General Assembly, which meets every three years.

Information on the activities of the IFMBE can be found on the web site at: http://www.ifmbe.org.



The Seventh Asian-Pacific Conference on
Medical and Biological Engineering
(APCMBE 2008)

Foreword

Chinese Society of Biomedical Engineering (CSBME) has the great honor to organize the Seventh Asian-Pacific Conference
on Medical and Biological Engineering (APCMBE 2008) at the agreement and invitation of IFMBE. APCMBE 2008 takes
place together with the Seventh National Annual Meeting of Chinese Society of Biomedical Engineering in Beijing from
April 22 to 25, 2008.

The theme of the conference is “Biomedical Engineering — Promoting Sustainable Development of Modern Medicine”.
The conference provides a most appropriate platform for medical and biological engineering professionals to interact and
exchange their ideas and experiences on the application of modern biomedical engineering to medical diagnosis, treatment
and health promotion. The conference consists of plenary lectures delivered by leading scientists in the field, and organized
sessions in important areas in biomedical engineering. I am very pleased that a strong program has been developed from
a large number of submitted papers.

I would like to thank the members of Advisory Committee for their instructive suggestions, to thank the members of Sci-
entific Program Committee and reviewers for their hard work to provide review comments and select the papers for inclusion
in the program and conduct additional review for the papers involved in the Young Investigators Competition, to thank the
members of Organizing Committee for their hard work to handle numerous arrangement affairs.

Participants from the Asian-Pacific countries have the opportunity of coming together to meet with the researchers and
engineers on medical and biological engineering, from China in the world famous capital city of Beijing.

I hope you will enjoy the stimulating scientific program, and enjoy Beijing.

Dr. Depei Liu

L

Chairman, APCMBE 2008
President, Chinese Society of Biomedical Engineering
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