
Lecture Notes in Artificial Intelligence 2507
Subseries of Lecture Notes in Computer Science
Edited by J. G. Carbonell and J. Siekmann

Lecture Notes in Computer Science
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen



3
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Tokyo



Guilherme Bittencourt Geber L. Ramalho (Eds.)

Advances in
Artificial Intelligence

16th Brazilian Symposium on Artificial Intelligence, SBIA 2002
Porto de Galinhas/Recife, Brazil, November 11-14, 2002
Proceedings

1 3



Series Editors

Jaime G. Carbonell, Carnegie Mellon University, Pittsburgh, PA, USA
Jörg Siekmann, University of Saarland, Saarbrücken, Germany

Volume Editors

Guilherme Bittencourt
Universidade Federal de Santa Catarina
Departamento de Automação e Sistemas
88040-900 Florianópolis, SC, Brazil
E-mail: gb@das.ufsc.br

Geber L. Ramalho
Universidade Federal de Pernambuco
Centro de Informática
Cx. Postal 7851, 50732-970 Recife, PE, Brazil
E-mail: glr@cin.ufpe.br

Cataloging-in-Publication Data applied for

Bibliographic information published by Die Deutsche Bibliothek

Die Deutsche Bibliothek lists this publication in the Deutsche Nationalbibliographie;
detailed bibliographic data is available in the Internet at <http://dnd.ddb.de>.

CR Subject Classification (1998): I.2, F.4.1, H.2.8

ISSN 0302-9743
ISBN 3-540-00124-7 Springer-Verlag Berlin Heidelberg New York

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, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms 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 permission for use must always be obtained from Springer-Verlag. Violations are
liable for prosecution under the German Copyright Law.

Springer-Verlag Berlin Heidelberg New York,
a member of BertelsmannSpringer Science+Business Media GmbH

http://www.springer.de

© Springer-Verlag Berlin Heidelberg 2002
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Da-TeX Gerd Blumenstein
Printed on acid-free paper SPIN: 10870871 06/3142 5 4 3 2 1 0



Preface

The biennial Brazilian Symposium on Artificial Intelligence (SBIA2002) – of
which this is the 16th event – is a meeting and discussion forum for artificial
intelligence researchers and practitioners worldwide. SBIA is the leading con-
ference in Brazil for the presentation of research and applications in artificial
intelligence. The first SBIA was held in 1984, and since 1995 it has been an
international conference, with papers written in English and an international
program committee, which this year was composed of 45 researchers from 13
countries. SBIA2002 was held in conjunction with the VII Brazilian Symposium
on Neural Networks (SBRN2002). SBRN2002 focuses on neural networks and
on other models of computational intelligence.

SBIA2002, supported by the Brazilian Computer Society (SBC), was held
in Porto de Galinhas/Recife, Brazil, 11–14 November 2002. The call for papers
was very successful, resulting in 146 papers submitted from 18 countries. A total
of 39 papers were accepted for publication in the proceedings. We would like to
thank the SBIA2002 sponsoring organizations, CNPq, Capes, and CESAR, and
also all the authors who submitted papers. In particular, we would like to thank
the program committee members and the additional referees for the difficult
task of reviewing and commenting on the submitted papers. We are also very
grateful to our colleagues who provided invaluable organizational support and
to Richard van de Stadt, the author of the Cyberchair system, a free software
under GNU General Public License, that supported all the review process and
the preparation of the proceedings.

November 2002 Guilherme Bittencourt
Geber Ramalho
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