BIODEVICES 2009

Proceedings of the
International Conference on
Biomedical Electronics and Devices

Porto - Portugal

January 14 — 17, 2009

Organized by
INSTICC - Institute for Systems and Technologies of Information,
Control and Communication

Technical Co-sponsorship by
IEEE EMB — Engineering in Medicine and Biology Society

In Cooperation with
AAALI - Association for the Advancement of Artificial Intelligence

Endorsed by
IFMBE - International Federation for Medical and Biological Engineering



Copyright © 2009 INSTICC — Institute for Systems and Technologies of

Information, Control and Communication
All rights reserved

Edited by Teodiano Freire Bastos Filho and Hugo Gamboa

Printed in Portugal
ISBN: 978-989-8111- 64-7
Deposito Legal: 285421/08

http://www.biodevices.org

secretariat@biodevices.org

BIODEVICES is part of BIOSTEC — International Joint Conference on Biomedical Engineering Systems and Technologies
http://www.biostec.org/



BRIEF CONTENTS

INVITED SPEAKERS.......tttiititeiiteesiieeeitteetteestteesteeessteessaseeensseeansseessseesnsseesnsseessssessseessseessseesnns v
SPECIAL SESSION CHATRS .....vteettieetieestteenteeentteensaeeensseeansseesssssesssseessseesssssessssesssssesssssessssessnsees v
ORGANIZING AND STEERING COMMITTEES .....cutttiiiiiieeeiiiieeesirteeeesireeesennsseeesssseeesssssseeessnsseeessnnes Vv
PROGRAM COMMITTEE ...uuttiiiiieiiieeiiteeeieeesitteesteeesiteestaeesataeesateeasaseeensseessseesnsaeesnsaeesnseeesnseesnns VI
AUXILIARY REVIEWERS .....utiiiiiieiiiteiiieesieeeeteeesiteeestteeseteesnsaeessseeesssaeansseesnsseeanssessnsnesssseesnssees VI
SELECTED PAPERS BOOK ......ooiiiiiiiiiieciie ettt ettt et sitae e iaeesaaeesnseeesnseeennseeennseeennns VIII
OFFICTAL CARRIER ......utiiieeitiieeeeiiteeeeeitteeeesttaeeeesstseeesassaeeessssssaessssseeessssssaesasssseesanssseesssssseeens VIII
FOREWORD......ceiiiiiitieiiiitte ettt ettt e e ettt e e ettt e e ettt e e e eaabbteeessbbeeesenstteeesanbeeeeeas IX
CONTENTS ...t e euttteetteeetteesteeesttee e eteeesaeeasteeenssaeasseeaasseeaasseeessaeansseeansseeanssesansseessseeesnseeensseeensseennns XI

I



INVITED SPEAKERS

Edward H. Shortliffe
Arizona State University

US.A.

Vimla L. Patel
Arizona State University

US.A.

Pier Luigi Emiliani
Institute of Applied Physics “Nello Carrara” (IFAC) of the Italian National Research Council (CNR)

Italy

Maciej Ogorzalek
Jagiellonian University

Poland

Egon L. van den Broek
University of Twente

The Netherlands

SPECIAL SESSION CHAIRS

SPECIAL SESSION ON ACTIVE MATERIALS FOR MEDICAL DEVICES

Andres Diaz Lantada, Universidad Politecnica de Madrid, Spain

v



ORGANIZING AND STEERING COMMITTEES

CONFERENCE CO-CHAIRS

Ana Fred, IST- Technical University of Lisbon, Portugal
Joaquim Filipe, INSTICC / Polytechnic Institute of Setubal, Portugal

Hugo Gamboa, Instituto de Telecomunicagdes, Portugal

PROGRAM CO-CHAIRS
Teodiano Freire Bastos Filho, Federal University of Espirito Santo, Brazil

Hugo Gamboa, Instituto de Telecomunicagdes, Portugal

PROCEEDINGS PRODUCTION
Sérgio Brissos, INSTICC, Portugal
Marina Carvalho, INSTICC, Portugal
Helder Coelhas, INSTICC, Portugal
Vera Coelho, INSTICC, Portugal
Andreia Costa, INSTICC, Portugal
Bruno Encarnacdo, INSTICC, Portugal
Barbara Lima, INSTICC, Portugal
Raquel Martins, INSTICC, Portugal
Carla Mota, INSTICC, Portugal
Vitor Pedrosa, INSTICC, Portugal
Vera Rosario, INSTICC, Portugal

José Varela, INSTICC, Portugal

CD-ROM PRODUCTION

Elton Mendes, INSTICC, Portugal

GRAPHICS PRODUCTION AND WEB DESIGNER

Marina Carvalho, INSTICC, Portugal

SECRETARIAT AND WEBMASTER

Marina Carvalho, INSTICC, Portugal




PROGRAM COMMITTEE

Oliver Amft, ETH Zurich, Switzerland
Rodrigo Varejiao Andreio, CEFETES, Brazil
Luciano Boquete, Alcala University, Spain

Susana Borromeo, Universidad Rey Juan Carlos,
Spain

Enrique A. Vargas Cabral, Facultad de Ciencias y
Tecnologia - Universidad Catolica, Paraguay

Ramén Ceres, IAIA-CSIC, Spain

Fernando Cruz, College of Technology of
Setubal/Polytechnic Institute of Setubal, Portugal

Pedro Pablo Escobar, Faculty of Engineering,
Universidad Nacional del Centro, Argentina

Marcos Formica, Faculty of Bioengineering,
Argentina

Juan Carlos Garcia Garcia, Universidad de Alcala,
Spain

Gerd Hirzinger, DLR, Germany

Jongin Hong, Imperial Collge London, U.K.
Giacomo Indiveri, UNI - ETH Zurich, Switzerland
Bozena Kaminska, Simon Fraser University, Canada

Rui Lima, ESTiG, Braganca Polytechnic Institute
(IPB), Portugal

Ratko Magjarevic, Faculty of Electrical Engineering
and Computing, Croatia

Dan Mandru, Technical University of Cluj Napoca,
Romania

Manuel Mazo, University of Alcala, Spain
Paulo Mendes, University of Minho, Portugal

Joseph Mizrahi, Technion, Israel Institute of
Technology, Israel

Raimes Moraes, Universidade Federal de Santa
Catarina, Brazil

Pedro Noritomi, Centro de Tecnologia da Informagéo
Renato Archer, Brazil

Kazuhiro Oiwa, National Institute of Information and
Communications Technology, Japan

Evangelos Papadopoulos, NTUA, Greece
Laura Papaleo, University of Genova, Italy

José Luis Martinez Pérez, Grupo de Robotica 'y
Cibernetica, Universidad Politecnica de Madrid, Spain

Jose Luis Pons, Instituto de Automatica Industrial,
Spain

Alejandro Ramirez-Serrano, University of Calgary,
Canada

Adriana Maria Rios Rincén, Universidad del
Rosario, Colombia

Joaquin Roca-Dorda, Polytechnic University of
Cartagena, Spain

Mario Sarcinelli-Filho, Federal University of Espirito
Santo, Brazil

Mohamad Sawan, Ecole Polytechnique de Montreal,
Canada

Fernando di Sciascio, Institute of Automatics
National University of San Juan, Argentina

Wouter Serdijn, Delft University of Technology,
The Netherlands

Jorge Vicente Lopes da Silva, Center For
Information Technology Renato Archer, Brazil

Amir M. Sodagar, University of Michigan, U.S.A.

Ioan G. Tarnovan, Technical University of
Cluj-Napoca, Romania

Alexandre Terrier, Ecole Polytechnique Federale de
Lausanne (EPFL), Switzerland

Mario Vaz, Inegi Lome, FEUP, Portugal

Chua-Chin Wang, National Sun Yat-Sen University,
Taiwan

VI



AUXILIARY REVIEWERS

Getulio Igrejas, Instituto Politécnico de Braganga, Hugo Silva, PLUX, Lda, Portugal
Portugal

Susana Palma, PLUX, Lda, Portugal

vl



SELECTED PAPERS BOOK

A number of selected papers presented at BIODEVICES 2009 will be published by Springer-Verlag in a CCIS
Series book. This selection will be done by the Conference Co-chairs and Program Co-chairs, among the papers
actually presented at the conference, based on a rigorous review by the BIOSTEC 2009 Program Committee

members.

OFFICIAL CARRIER

P TAPPORTUGAL

VIl



FOREWORD

This volume contains the proceedings of the Second International Conference on Biomedical Electronics and
Devices (BIODEVICES 2009), organized by the Institute for Systems and Technologies of
Information Control and Communication (INSTICC), technically co-sponsored by the IEEE
Engineering in Medicine and Biology Society (EMB), in cooperation with AAAI and endorsed by
IFMBE.

The purpose of the International Conference on Biomedical Electronics and Devices is to bring together
researchers and practitioners from electronics and mechanical engineering, interested in studying
and using models, equipments and materials inspired from biological systems and/or addressing
biological requirements. Monitoring devices, instrumentation sensors and systems, biorobotics,
micro-nanotechnologies and biomaterials are some of the technologies addressed at this

conference.

BIODEVICES is one of three integrated conferences that are co-located and constitute the
International Joint Conference on Biomedical Engineering Systems and Technologies (BIOSTEC).
The other two component conferences are HEALTHINF (International Conference on Health
Informatics) and BIOSIGNALS (International Conference on Bio-inspired Systems and Signal

Processing).

The joint conference, BIOSTEC, has received 380 paper submissions from more than 55 countries
in all continents. 57 papers were published and presented as full papers, i.e. completed work (8
pages/30’ oral presentation), 126 papers reflecting work-in-progress or position papers wete
accepted for short presentation, and another 63 contributions were accepted for poster
presentation. These numbers, leading to a “full-paper” acceptance ratio below 15% and a total oral
paper presentations acceptance ratio below 49%, show the intention of preserving a high quality

forum for the next editions of this conference.

The conference included a panel and five invited talks delivered by internationally distinguished
speakers, namely: Egon L. van den Broek, Pier Luigi Emiliani, Maciej Ogorzalek, Vimla L. Patel
and Edward H. Shortliffe. Their participation has positively contributed to reinforce the overall
quality of the Conference and to provide a deeper understanding of the field of Biomedical
Engineering Systems and Technologies.

The proceedings of the conference will be indexed by several major indices including DBLP,
INSPEC and ISI-Proceedings and it will also be submitted for indexing to EI. A book with the
revised versions of a short list of selected papers from the conference will be published by

Springer-Verlag in Communications in Computer and Information Science (CCIS).

The program for this conference required the dedicated effort of many people. Firstly, we must
thank the authors, whose research and development efforts are recorded here. Secondly, we thank
the members of the program committee and the additional reviewers for their diligence and expert
reviewing. Thirdly, we thank the keynote speakers for their invaluable contribution and for taking
the time to synthesise and prepare their talks. Fourthly, we thank the program chairs, Teodiano

IX



Freire Bastos Filho and Hugo Gamboa, whose collaboration was much appreciated. Finally, special
thanks to all the members of the INSTICC team, especially Marina Carvalho at the conference

secretariat whose collaboration was fundamental for the success of this conference.

This year, the organization will distribute two paper awards at the conference closing session: the
best paper award and the best student paper award. The decision was mainly based on the paper

classifications provided by the Program Committee.

We wish you all an exciting conference and an unforgettable stay in the lovely and historic city of
Porto. We hope to meet you again next year for the 3* BIODEVICES, details of which will soon
be available at http://www.biodevices.org.

Ana Fred, IST — IST / Technical University of Lisbon, Portugal
Joaquim Filipe, Polytechnic Institute of Setabal / INSTICC, Portugal
Hugo Gamboa, PLUX Biosignal Acquisition and Processing, Portugal
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