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Preface

The Portuguese Conference on Artificial Intelligence (EPIA) was first established
in 1985, and since 1989 it has occurred biannually and is run as an international
conference. It aims to promote research in artificial intelligence and has been a
lively scientific event for the exchange of ideas for more than 20 years. Research in
artificial intelligence is deeply grounded in Portugal and its importance is visible
not only by the sheer number of researchers holding a PhD (over 100), but also by
the success of numerous important conferences organized in Portugal. EPIA has
been organized all over the country, raising considerable success and interest in
the several local scientific communities, while never ceasing to attract researchers
and practitioners from the whole country and a considerable participation of
foreign scientists.

The 15th Portuguese Conference on Artificial Intelligence, EPTA 2011, took
place in Lisbon at the Faculdade de Ciéncias da Universidade de Lisboa (FCUL)
and was co-organized by LabMAg/FCUL, INESC-ID, IST, and ISEL.

As in previous recent editions, EPTA 2011 was organized as a set of selected
and dedicated tracks. The tracks considered in this edition were:

— Affective Computing

— Ambient Intelligence Environments

— Artificial Intelligence Methodologies for Games
— Artificial Intelligence in Transportation Systems
— Artificial Life and Evolutionary Algorithms

— Computational Logic with Applications

— General Artificial Intelligence

— Intelligent Robotics

— Knowledge Discovery and Business Intelligence
— Multi-Agent Systems: Theory and Applications
— Social Simulation and Modeling

— Text Mining and Applications

— The Doctoral Symposium on Artificial Intelligence

In this edition, a total of 203 contributions were received from 32 countries.
All papers were reviewed in a double-blind process by at least three different
reviewers. In some cases, contributions were reviewed by up to five reviewers.
This book groups together a set of 50 selected papers that were accepted for
the 15th Portuguese Conference on Artificial Intelligence, EPTA 2011, covering a
wide range of topics and perspectives. This corresponds to a 25% acceptance rate,
ensuring the high quality of the event. Geographically, accepted papers came
from Portugal, Spain, Brazil, France, Italy, Luxembourg, Mexico, and Poland
(ordered by acceptance rate). However, the authors of accepted papers included
researchers from institutions from Canada, Denmark, France, Iran, Sweden, and
the United Kingdom.



VI Preface

We wish to thank the members of all committees involved in the event, in
particular the Advisory Board, the Program Committee and the Organizing
Committee. We would also like to thank all the Track Chairs, the reviewers and
above all the authors, without whom this event would not be possible. We would
also like to acknowledge and thank the use of EasyChair, which greatly eased
the management of the submissions, reviews and materials.

August 2011 Luis Antunes
H. Sofia Pinto



Organization

The 15th Portuguese Conference on Artificial Inteligence (EPIA 2011) was
co-organized by the Laboratdrio de Modelagio de Agentes (LabMAg)/Faculdade
de Ciéncias da Universidade de Lisboa (FC/UL); Instituto de Engenharia de
Sistemas e Computadores (INESC-ID)/Instituto Superior Técnico da Universi-
dade Técnica de Lisboa (IST/UTL); Instituto Superior de Engenharia de Lisboa

(ISEL).

General and Program Co-chairs

Luis Antunes (GUESS/LabMAg/UL)
H. Sofia Pinto (INESC-ID/IST)

Organization Co-chairs

Rui Prada (INESC-ID/IST)
Paulo Trigo (LabMAg/ISEL)

Advisory Board

Salvador Abreu
José Julio Alferes
Pedro Barahona
Pavel Brazdil
Amilcar Cardoso
Helder Coelho
Luis Correia
Ernesto Costa
Gagél Dias

Pedro Rangel Henriques
José Gabriel Lopes
Ernesto Morgado
José Neves
Eugénio Oliveira
Arlindo Oliveira

Ana Paiva

Carlos Ramos
Luis M. Rocha
Luis Seabra Lopes
Manuela Veloso

Universidade de Evora/CENTRIA
Universidade Nova de Lisboa
Universidade Nova de Lisboa
LIAAD /Universidade do Porto
Universidade de Coimbra
Universidade de Lisboa
Universidade de Lisboa
Universidade de Coimbra
Universidade da Beira Interior
Universidade do Minho
Universidade Nova de Lisboa
Siscog/Instituto Superior Técnico
Universidade do Minho
LIACC/Universidade do Porto
INESC-ID/Instituto Superior Técnico/Cadence
Research Labs.
Instituto Superior Técnico
Instituto Superior de Engenharia do Porto
Indiana University
Universidade de Aveiro
Carnegie Mellon University



VIII Organization

Conference Track Chairs

— Affective Computing
e Goreti Marreiros
e Andrew Ortony
e Ana Paiva
— Ambient Intelligence Environments
e Paulo Novais
e Ana Almeida
e Sara Rodriguez Gonzalez
— Artificial Intelligence Methodologies for Games
e Luis Paulo Reis
e (Carlos Martinho
e Pedro Miguel Moreira
e Pedro Mariano
— Artificial Intelligence in Transportation Systems
e Rosaldo Rossetti
e Elisabete Arsénio
e Jorge Lopes
e Matteo Vasirani
— Artificial Life and Evolutionary Algorithms
e Sara Silva
e Francisco B. Pereira
e Leonardo Vannesch
— Computational Logic with Applications
e Paulo Moura
e Vitor Beires Nogueira
— General Artificial Intelligence
e H. Sofia Pinto
e Luis Antunes
— Intelligent Robotics
e Luis Paulo Reis
e Luis Correia
e Nuno Lau
— Knowledge Discovery and Business Intelligence
e Paulo Cortez
Nuno Marques
Luis Cavique
Joao Gama
Manuel Filipe Santos
— Multi-Agent Systems: Theory and Applications
Paulo Urbano
Cesar Analide
Fernando Lopes
Henrique Lopes Cardoso



Organization

— Social Simulation and Modeling

e Joao Balsa

e Antonio Carlos da Rocha Costa

e Armando Geller

— Text Mining and Applications
e Joaquim Francisco Ferreira Da Silva
e Vitor Jorge Ramos Rocio

e Gaél Dias

e José Gabriel Pereira Lopes
— Doctoral Symposium on Artificial Intelligence

e Paulo Novais
e Cesar Analide
e Pedro Henriques

Program Committee

Affective Computing

César Analide
Antonio Camurri
Amilcar Cardoso
Cristiano Castelfranchi
Helder Coelho
Laurence Devillers
Anna Esposito
Hatice Gunes
Jennifer Healey
Tan Horswill

Eva Hudlicka
Kostas Karpouzis
José Machado
José Neves

Paulo Novais
Juan Pavén
Frank Pollick
Boon-Kiat Quek
Carlos Ramos
Ricardo Santos

Universidade do Minho
University of Genoa
University of Coimbra

IX

Institute of Cognitive Sciences and Technologies

University of Lisbon
LIMSI-CNRS, Université P11
Second University of Naples
Imperial College London

Northwestern University

National Technical University of Athens
Universidade Minho

Universidade do Minho

Universidade do Minho

Universidad Complutense Madrid
University of Glasgow

Instituto Superior de Engenharia do Porto
ESTGF/IPP

Ambient Intelligence Environments

César Analide
Cecilio Angulo
Juan Augusto
Javier Bajo
Carlos Bento

Universidade do Minho

Universitat Politecnica de Catalunya
University of Ulster

Universidad Pontificia de Salamanca
Universidade de Coimbra



X Organization

Lourdes Borrajo
Davide Carneiro
Diane Cook

Juan Corchado
Ricardo Costa
José Danado
Eduardo Dias
Antonio Ferndndez
Lino Figueiredo
Diego Gachet
Junzhong Gu
Hans Guesgen
Javier Jaen

Rui José

Joyca Lacroix
Kristof Laerhoven
Guillaume Lopez
José Machado
Goreti Marreiros
Rene Meier

José Molina

José Neves
Francisco Pereira
Davy Preuveneers
Carlos Ramos
Andreas Riener
Florentino Riverola
Teresa Romao
Ichiro Satoh
Francisco Silva
Dante Tapia
Martijn Vastenburg
Yu Zheng

University of Vigo

Universidade do Minho
Washington State University
University of Salamanca
ESTGF.IPP

YDreams, YLabs Research

CITI - FCT/UNL

University of Castilla-La Mancha

Universidad Europea de Madrid
East China Normal University
Massey University

Polytechnic University of Valencia
University of Minho

Philips Research

TU Darmstadt

The University of Tokyo
Universidade Minho

ISEP

Universidad Carlos III de Madrid
Universidade do Minho
Universidade de Coimbra

K.U. Leuven

Instituto Superior de Engenharia do Porto
Johannes Kepler University Linz
University of Vigo

DI/FCT/UNL

National Institute of Informatics
Universidade Federal do Maranhéao
University of Salamanca

TU Delft

Microsoft Research Aisa

Artificial Intelligence Methodologies for Games

Pedro G. Calero
Marc Cavazza
Anténio Coelho
Frank Dignum
Stefan Edelkamp
Kostas Karpouzis
Peter Kissmann
Nuno Lau

Carlos Linares Lépez
Luiz Moniz

Universidad Complutense de Madrid
University of Teesside

University of Oporto

Utrecht University

University of Bremen

National Technical University of Athens
TZI Universitat Bremen

University of Aveiro

Universidad Carlos IIT

University of Lisbon



Alexander Nareyek
Joao Pedro Neto
Jeff Orkin

Ana Paiva

Filipe Pina
Guilherme Raimundo
Rui Rodrigues
Licinio Roque

Luis Seabra Lopes
A. Augusto de Sousa
Michael Thielscher
Julian Togelius
Marco Vala

Giorgios Yannakakis
Nelson Zagalo

Organization XI

National University of Singapore
University of Lisbon

MIT

Instituto Superior Técnico
Seed Studios

Instituto Superior Técnico
University of Oporto
Universidade de Coimbra
University of Aveiro

University of Oporto
University of New South Wales
IT University of Copenhagen
Instituto Superior Técnico

IT University of Copenhagen
University of Minho

Artificial Intelligence in Transportation Systems

Ana Almeida
Constantinos Antoniou

Ramachandran Balakrishna

Federico Barber

Ana Bazzan

Carlos Bento

Vicent Botti

Eduardo Camponogara
Anténio Castro

Hilmi Berk Celikoglu
Hussein Dia

Juergen Dunkel

Alberto Fernandez
Adriana Giret
Franziska Kluegl
Maite Lopez-Sanchez
Helen Ma

José Manuel Menendez
Luis Nunes

Cristina Olaverri
Eugénio Oliveira
Luis Osério

Sascha Ossowski
Francisco Pereira
Francisco Reinaldo
Luis Paulo Reis
Miguel A. Salido

Instituto Superior de Engenharia do Porto

National Technical University of Athens

Caliper Corporation

DSIC / Technical University of Valencia

Universidade Federal do Rio Grande do Sul

Universidade de Coimbra

DSIC

Federal University of Santa Catarina

University of Oporto

Technical University of Istanbul

Aecom

Hannover University for Applied Sciences and
Arts

CETINIA, Rey Juan Carlos University

Technical University of Valencia

Orebro University

Universitat de Barcelona

TU/e

Universidad Politécnica de Madrid - UPM

ISCTE

University of Oporto

University of Oporto LIACC

ISEL

Rey Juan Carlos University

Universidade de Coimbra

UnilesteMG

FEUP

DSIC / Technical University of Valencia



XII Organization

Majid Sarvi
Juergen Sauer
Thomas Strang
Man-Chun Tan
José Telhada

Harry Timmermans
Giuseppe Vizzari
Fei Wang

Danny Weyns

Monash University
University of Oldenburg
DLR German Aerospace Center

University of Minho

Eindhoven University of Technology
University of Milano-Bicocca

Xian Jiaotong University
Katholieke Universiteit Leuven

Artificial Life and Evolutionary Algorithms

Wolfgang Banzhaf
Helio J. C. Barbosa
Daniela Besozzi
Christian Blum
Stefano Cagnoni
Philippe Caillou

Luis Correia

Ernesto Costa

Carlos Cotta

Ivanoe De Falco
Kalyanmoy Deb
Antonio Della Cioppa
Aniké Ekart

Anna I. Esparcia-Alcézar
Carlos M. Fernandes
James A. Foster
Anténio Gaspar-Cunha
Carlos Gershenson
Mario Giacobini
Jin-Kao Hao

Inman Harvey
William B. Langdon
Arnaud Liefooghe
Fernando Lobo
Penousal Machado
Ana Madureira

Pedro Mariano

Rui Mendes

Telmo Menezes

Juan Julidan Merelo Guervos

Zbigniew Michalewicz
Alberto Moraglio
Shin Morishita
Una-May O’Reilly

Memorial University of Newfoundland
Laboratorio Nacional de Computagao Cientifica
University of Milan

Universitat Politecnica de Catalunya
University of Parma

LRI, University of Paris Sud 11
University of Lisbon

University of Coimbra

Universidad de Malaga

ICAR - CNR

Indian Institute of Technology Kanpur
University of Salerno

Aston University

S2 Grupo & Universidad Politécnica de Valencia
University of Granada

University of Idaho

University of Minho

Universidad Nacional Auténoma de México
University of Turin

Université Angers

University of Sussex

University of Essex

Université Lille 1

University of Algarve

University of Coimbra

Instituto Superior de Engenharia do Porto
University of Lisbon

CCTC - University of Minho

CNRS, Paris

University of Granada

University of Adelaide

University of Kent

University of Yokohama

MIT



Luis Paquete

Agostinho Rosa

Marc Schoenauer
Roberto Serra

Anabela Simoes
Thomas Stuetzle
Ricardo H. C. Takahashi
Jorge Tavares

Leonardo Trujillo Reyes

Organization XIIT

University of Coimbra

Technical University of Lisbon

INRIA

University of Modena e Reggio Emilia
Polytechnic Institute of Coimbra
Université Libre de Bruxelles
Universidade Federal de Minas Gerais
University of Coimbra

Instituto Tecnologico de Tijuana

Computational Logic with Applications

Salvador Abreu
José Julio Alferes
Roberto Bagnara
Vitor Costa

Bart Demoen
Daniel Diaz
Paulo Gomes
Gopal Gupta
Angelika Kimmig
Joao Leite

Axel Pollers
Enrico Pontelli
Peter Robinson
Joachim Schimpf
David Warren

Universidade de Evora and CENTRIA
Universidade Nova de Lisboa
University of Parma

Universidade do Porto

K.U. Leuven

Université de Paris I

CMS - CISUC, University of Coimbra
University of Texas at Dallas

K.U. Leuven

Universidade Nova de Lisboa

DERI, National University of Ireland, Galway
New Mexico State University

The University of Queensland

Monash University

University of Stony Brook

General Artificial Intelligence

Salvador Abreu
José Julio Alferes
Pedro Barahona
Pavel Brazdil
Amilcar Cardoso
Helder Coelho
Luis Correia
Ernesto Costa
Gaél Dias

Pedro Rangel Henriques
José Gabriel Lopes
Ernesto Morgado
José Neves
Eugénio Oliveira
Arlindo Oliveira

Universidade de Evora and CENTRIA

Universidade Nova de Lisboa

Universidade Nova de Lisboa

LIAAD, University of Oporto

University of Coimbra

University of Lisbon

University of Lisbon

University of Coimbra

University of Beira Interior

Universidade do Minho

Universidade Nova de Lisboa

Siscog and IST

Universidade do Minho

University of Oporto LIACC

IST/INESC-ID and Cadence Research
Laboratories



XIV Organization

Ana Paiva

Carlos Ramos
Luis M. Rocha
Luis Seabra Lopes
Manuela Veloso

Intelligent Robotics

César Analide

Kai Arras

Stephen Balakirsky
Jacky Baltes
Reinaldo Bianchi
Rodrigo Braga
Carlos Carreto
Xiaoping Chen
Anna Helena Costa
Augusto Loureiro Da Costa
Jorge Dias

Marco Dorigo
Paulo Gongalves
John Hallam
Kasper Hallenborg

Huosheng Hu
Fumiya lida

Luca Tocchi

Pedro Lima

Anténio Paulo Moreira
Anténio J. R. Neves
Urbano Nunes
Fernando Osério
Enrico Pagello
Armando J. Pinho
Mikhail Prokopenko
Isabel Ribeiro
Martin Riedmiller
Luis Seabra Lopes
Saeed Shiry Ghidary
Armando Sousa
Guy Theraulaz
Flavio Tonidandel
Paulo Urbano
Manuela Veloso

Instituto Superior Técnico

Instituto Superior de Engenharia do Porto
Indiana University

University of Aveiro

Carnegie Mellon University

Universidade do Minho

University of Freiburg

NIST

University of Manitoba

Centro Universitario da FEI

FEUP

Instituto Politécnico da Guarda

University of Science and Technology of China

University of Sao Paulo

Universidade Federal da Bahia

University of Coimbra

Université Libre de Bruxelles

Polytechnic Institute of Castelo Branco

University of Southern Denmark

Maersk Institute, University of Southern
Denmark

University of Essex

Sapienza University of Rome

Instituto Superior Técnico

FEUP

IEETA, University of Aveiro
University of Coimbra

USP - ICMC - University of Sao Paulo
University of Padua

University of Aveiro

CSIRO

Instituto Superior Técnico / ISR

University of Aveiro

Amirkabir University of Technology
ISR-P, DEEC, FEUP

CNRS CRCA

Centro Universitario da FEI
University of Lisbon

Carnegie Mellon University



Organization XV

Knowledge Discovery and Business Intelligence

Carlos Alzate
Orlando Belo
Albert Bifet
Agnes Braud
Rui Camacho
Logbing Cao
André Carvalho
Ning Chen

José Costa

Carlos Ferreira
Peter Geczy

Paulo Gomes
Beatriz Iglesia
Elena Ikonomovska
Alipio Jorge
Stéphane Lallich
Phillipe Lenca
Stefan Lessmann
Hongbo Liu

Vitor Lobo

José Machado
Patrick Meyer
Susana Nascimento
Fatima Rodrigues
Joaquim Silva
Carlos Soares
Murate Testik
Theodore Trafalis
Armando Vieira
Aline Villavicencio

K.U. Leuven
University of Minho
University of Waikato

LIACC/FEUP University of Oporto

University of Technology Sydney

Universidade de Sao Paulo

GECAD, Instituto Superior de Engenharia do
Porto

Universidade Federal do Rio Grande do Norte

LIAAD INESC Porto

AIST

CMS - CISUC, University of Coimbra

University of East Anglia

IJS - Department of Knowledge Technologies

FCUP / LIAAD, INESC Porto

University of Lyon 2

Telecom Bretagne

Dalian Maritime University
CINAYV - Escola Naval
Universidade do Minho

Institut Télécom Bretagne
Universidade Nova de Lisboa
Institute of Engineering of Porto
FCT/UNL

University of Oporto

Hacettepe University

UFRGS and University of Bath

Multi-Agent Systems: Theory and Applications

Huib Aldewereld
Reyhan Aydogan
Javier Bajo

Joao Balsa

Olivier Boissier
Luis Botelho

Juan Burgillo
Javier Carbé
Amilcar Cardoso
Cristiano Castelfranchi
Yun-Gyung Cheong
Helder Coelho

University of Utrecht

Universidad Pontificia de Salamanca
GUESS/LabMAg/University of Lisbon
ENS Mines Saint-Etienne

ISCTE-IUL

University of Vigo

UC3M

University of Coimbra

Institute of Cognitive Sciences and Technologies
Samsung Advanced Institute of Technology
University of Lisbon



XVI Organization

Juan M. Corchado
Luis Correia
Yves Demazeau
Frank Dignum
Virginia Dignum
Amal Elfallah
Marc Esteva
Paulo Ferreira Jr.
Michael Fisher
Nicoletta Fornara
Ya’Akov Gal
Alejandro Guerra
Jomi Hiibner
Wojtek Jamroga
F. Jordan Srour
Nuno Lau

Joao Leite
Christian Lemaitre
Luis Macedo
Pedro Mariano
John-Jules Meyer
Luis Moniz
Pavlos Moraitis
Jorg Miiller
Pablo Noriega
Paulo Novais
Eugénio Oliveira
Andrea Omicini

Santiago Ontanén Villar

Anténio Pereira
Alexander Pokahr
Luis Paulo Reis
Ana Paula Rocha

Antonio Carlos da Rocha

Costa
Jordi Sabater-Mir
Murat Sensoy
Onn Shehory
Jaime Sichman
Paolo Torroni

Wamberto Vasconcelos

Laurent Vercouter
Rosa Vicari
Neil Yorke-Smith

University of Salamanca

University of Lisbon

CNRS - Laboratoire LIG

Utrecht University

TU Delft

LIP6 - University of Pierre and Marie Curie
IIIA-CSIC

Universidade Federal de Pelotas
University of Liverpool

University of Lugano

Ben-Gurion University of the Negev
Universidad Veracruzana

Federal University of Santa Catarina
University of Luxembourg

University of Aveiro

Universidade Nova de Lisboa

Universidad Autonoma Metropolitana, UAM
University of Coimbra

University of Lisbon

Utrecht University

University of Lisbon

Paris Descartes University

Clausthal University of Technology

ITTA

Universidade do Minho

University of Oporto LIACC

Alma Mater Studiorum Universita di Bologna
IITA-CSIC

LIACC - DEI - FEUP

University of Hamburg

FEUP

FEUP

Universidade Federal do Rio Grande

IITA-CSIC

University of Aberdeen

IBM Haifa Research Lab

University of Sao Paulo

University of Bologna

University of Aberdeen

ISCOD Team, Ecole des Mines de Saint-Etienne

Federal University of Rio Grande do Sul

American University of Beirut and SRI
International



Organization  XVII

Social Simulation and Modeling

Diana Adamatti
Frederic Amblard
Pedro Andrade
Luis Antunes
Pedro Campos
Amilcar Cardoso

Cristiano Castelfranchi

Helder Coelho
Rosaria Conte
Nuno David
Paul Davidsson
Gragaliz Dimuro
Bruce Edmonds

Nigel Gilbert
Laszlo Gulyas
Samer Hassan
Rainer Hegselmann
Wander Jager
Marco Janssen
Maciej Latek
Jorge Louca
Gustavo Lugo
Luis Macedo
Jean-Pierre Muller
Fernando Neto
Fabio Okuyama
Juan Pavén
Juliette Rouchier
David Sallach

Jaime Sichman
Patricia Tedesco
Oswaldo Teran
Takao Terano
Klaus Troitzsch

Natalie Van Der Wal

Harko Verhagen

Universidade Federal do Rio Grande
Université des Sciences Sociales Toulouse 1

GUESS/LabMAg/University of Lisbon

University of Coimbra

Institute of Cognitive Sciences and Technologies

University of Lisbon

Institute of Cognitive Sciences and Technologies

ISCTE

Blekinge Institute of Technology

Universidade Federal do Rio Grande

Manchester Metropolitan University Business
School

University of Surrey

Aitia International, Inc.

Universidad Complutense de Madrid

Bayreuth University

University of Groningen

Arizona State University

George Mason University

ISCTE

Federal University of Technology-Parané

University of Coimbra

CIRAD

University of Pernambuco

IFRS - Campus Porto Alegre

Universidad Complutense Madrid

CNRS-GREQAM

Argonne National Laboratory and the University
of Chicago

University of Sao Paulo

Center for Informatics / UFPE

Universidad de Los Andes

University of Koblenz-Landau

Stockholm University /KTH

Text Mining and Applications

Helena Ahonen-Myka

Sophia Ananiadou
Joao Balsa

University of Manchester
GUESS/LabMAg/University of Lisbon



XVIII  Organization

Anténio Branco
Pavel Brazdil

Luisa Coheur

Bruno Cremilleux
Walter Daelemans
Eric De La Clergerie
Antoine Doucet
Tomaz Erjavec
Marcelo Finger
Pablo Gamallo

Joao Graca

Brigitte Grau
Gregory Grefenstette
Diana Inkpen

Mark Lee

Nadine Lucas
Belinda Maia

Nuno Marques
Adeline Nazarenko
Manuel Palomar
Paulo Quaresma
Irene Rodrigues
Antonio Sanfilippo
Frédérique Segond
Isabelle Tellier
Renata Vieira
Manuel Vilares Ferro
Aline Villavicencio
Christel Vrain

Pierre Zweigenbaum

University of Lisbon
LIAAD, University of Oporto

University of Caen

University of Antwerp

INRIA

University of Caen

Jozef Stefan Institute
Universidade de Sao Paulo
University of Santiago de Compostela
IST

LIMSI (CNRS)

Exalead

University of Ottawa

University of Birmingham
GREYC CNRS Caen University
University of Oporto
Universidade Nova de Lisboa

LIPN UMR CNRS - Université Paris Nord

University of Alicante
Universidade de Evora
Universidade de Evora

Pacific Northwest National Laboratory
Xerox

LIFO - University of Orléans
PUC-RS

University of Vigo

UFRGS and University of Bath
LIFO - University of Orléans
LIMSI-CNRS

Doctoral Symposium on Artificial Intelligence

Salvador Abreu
José Julio Alferes
Victor Alves
Pedro Barahona
Amilcar Cardoso
Luis Correia
Paulo Cortez
Gaél Dias
Eduardo Fermé
Joaquim Filipe
Joao Gama,
Paulo Gomes
Joao Leite

Universidade de Evora and CENTRIA
Universidade Nova de Lisboa
Universidade do Minho

Universidade Nova de Lisboa
University of Coimbra

University of Lisbon

University of Minho

University of Beira Interior
Universidade da Madeira
EST-Setubal/IPS

University of Oporto

CMS - CISUC, University of Coimbra
Universidade Nova de Lisboa



José Gabriel Lopes
José Machado
Sara Madeira
Pedro Mariano
Goreti Marreiros
Paulo Oliveira
Paulo Quaresma
Carlos Ramos

Luis Paulo Reis
Ana Paula Rocha
Manuel Filipe Santos
Luis Torgo

Paulo Urbano

Additional Reviewers

Aiguzhinov, Artur
Almajano, Pablo
Calejo, Miguel
Cazzaniga, Paolo
Costa, Francisco
Craveirinha, Rui

Darriba Bilbao, Victor Manuel

Day, Jareth

Dodds, Ricardo
Eitan, Oran

Faria, Brigida Monica
Ferreira, Ligia

Fiser, Darja

Garcia, Marcos
Gebhardt, Birthe
Gongalo Oliveira, Hugo
Gongalves, Patricia
Gunura, Keith

Kurz, Marc

Leach, Derek
Ljubesi¢, Nikola
Lloret, Elena

Organization XIX

Universidade Nova de Lisboa
Universidade do Minho

IST

University of Lisbon

ISEP

UTAD

Universidade de Evora
Instituto Superior de Engenharia do Porto
FEUP

FEUP

University of Minho
Universidade do Porto
University of Lisbon

Lobo, Jorge
Magalhaes, Joao
Maheshwari, Nandan
Melo, Dora

Migliore, Davide
Neves Ferreira Da Silva, Ana Paula
Nojoumian, Peyman
Oliveira, Marcia
Pimentel, Cesar
Pretto, Alberto
Ribadas Pena, Francisco
Saldanha, Ricardo
Silveira, Sara

Slota, Martin
Spanoudakis, Nikolaos
Vale, Alberto
Ventura, Rodrigo
Wagner, Markus
Werneck, Nicolau
Wichert, Andreas
Wilkens, Rodrigo
Xue, Feng



Table of Contents

Affective Computing

Sentiment Analysis of News Titles: The Role of Entities and a New
Affective Lexicon ... ..... ...
Daniel Loureiro, Goreti Marreiros, and José Neves

Ambient Intelligence Environments

Providing Location Everywhere . ....... ... ... ... .. . ..
Ricardo Anacleto, Lino Figueiredo, Paulo Novais, and Ana Almeida

Modeling Context-Awareness in Agents for Ambient Intelligence:
An Aspect-Oriented Approach .. ..... ... .. .. . .
Inmaculada Ayala, Mercedes Amor Pinilla, and Lidia Fuentes

Developing Dynamic Conflict Resolution Models Based on the
Interpretation of Personal Conflict Styles.............. ... ... .. ....
Davide Carneiro, Marco Gomes, Paulo Novais, and José Neves

Organizations of Agents in Information Fusion Environments ..........
Dante I. Tapia, Fernando de la Prieta, Sara Rodriguez Gonzdlez,
Javier Bajo, and Juan M. Corchado

Artificial Intelligence Methodologies for Games

Wasp-Like Agents for Scheduling Production in Real-Time Strategy

Marco Santos and Carlos Martinho

Artificial Intelligence in Transportation Systems

Operational Problems Recovery in Airlines — A Specialized
Methodologies Approach . ......... .. .. .. . i
Bruno Aguiar, José Torres, and Antonio J.M. Castro

Solving Heterogeneous Fleet Multiple Depot Vehicle Scheduling
Problem as an Asymmetric Traveling Salesman Problem ..............
Jorge Alpedrinha Ramos, Luis Paulo Reis, and Dulce Pedrosa



XXII  Table of Contents

Artificial Life and Evolutionary Algorithms

Evolving Numerical Constants in Grammatical Evolution with the
Ephemeral Constant Method ........... ... ... .. ... ... .. ... ......
Douglas A. Augusto, Helio J.C. Barbosa, André M.S. Barreto, and

Heder S. Bernardino

The Evolution of Foraging in an Open-Ended Simulation
Environment ... ... ...
Tiago Baptista and Ernesto Costa

A Method to Reuse Old Populations in Genetic Algorithms ...........
Mauro Castelli, Luca Manzoni, and Leonardo Vanneschi

Towards Artificial Evolution of Complex Behaviors Observed in Insect
COlOMIES .« ottt
Miguel Duarte, Anders Lyhne Christensen, and Sancho Oliveira

Network Regularity and the Influence of Asynchronism on the
Evolution of Cooperation ............. ...t
Carlos Grilo and Luis Correia

The Squares Problem and a Neutrality Analysis with ReNCoDe .......
Rui L. Lopes and Ernesto Costa

Particle Swarm Optimization for Gantry Control: A Teaching
Experiment . ... ...
Paulo B. de Moura Oliveira, Eduardo J. Solteiro Pires, and
José Boaventura Cunha

Evolving Reaction-Diffusion Systems on GPU .......... ... ... ... ...
Lidia Yamamoto, Wolfgang Banzhaf, and Pierre Collet

Computational Logic with Applications

Optimal Divide and QUery .. ... ...t
David Insa and Josep Silva

A Subterm-Based Global Trie for Tabled Evaluation of Logic
Programs . ... ...
Joao Raimundo and Ricardo Rocha

General Artificial Intelligence

Intention-Based Decision Making with Evolution Prospection..........
The Anh Han and Luis Moniz Pereira



Table of Contents

Unsupervised Music Genre Classification with a Model-Based
ADDProach . ...
Luis Barreira, Sofia Cavaco, and Joaquim Ferreira da Silva

Constrained Sequential Pattern Knowledge in Multi-relational
Learning . ... ..o
Carlos Abreu Ferreira, Joao Gama, and Vitor Santos Costa

Summarizing Frequent Itemsets via Pignistic Transformation ..........
Francisco Guil-Reyes and Maria-Teresa Daza-Gonzalez

A Simulated Annealing Algorithm for the Problem of Minimal Addition
CRaINS vt
Adan Jose-Garcia, Hillel Romero-Monsivais,
Cindy G. Hernandez-Morales, Arturo Rodriguez-Cristerna,
Tvan Rivera-Islas, and Jose Torres-Jimenez

Novelty Detection Using Graphical Models for Semantic Room
Classification . . ... ...ttt
André Susano Pinto, Andrzej Pronobis, and Luis Paulo Reis

Intelligent Robotics

A Reinforcement Learning Based Method for Optimizing the Process
of Decision Making in Fire Brigade Agents ......... .. ... ... .. ....
Abbas Abdolmaleki, Mostafa Movahedi, Sajjad Salehi,

Nuno Lau, and Luis Paulo Reis

Humanoid Behaviors: From Simulation to a Real Robot...............
Edgar Domingues, Nuno Lau, Bruno Pimentel, Nima Shafii,
Luds Paulo Reis, and Anténio J.R. Neves

Market-Based Dynamic Task Allocation Using Heuristically Accelerated
Reinforcement Learning.......... .. .. i
José Angelo Gurzoni Jr., Flavio Tonidandel, and

Reinaldo A.C. Bianchi

Shop Floor Scheduling in a Mobile Robotic Environment..............
Andry Maykol Pinto, Luis F. Rocha, Anténio Paulo Moreira, and
Paulo G. Costa

Humanized Robot Dancing: Humanoid Motion Retargeting Based in a
Metrical Representation of Human Dance Styles .....................
Paulo Sousa, Joao L. Oliveira, Luis Paulo Reis, and Fabien Gouyon

XXIII



XXIV Table of Contents

Knowledge Discovery and Business Intelligence

Bankruptcy Trajectory Analysis on French Companies Using
Self-Organizing Map ........ . i
Ning Chen, Bernardete Ribeiro, and Armando S. Vieira

Network Node Label Acquisition and Tracking............. ... ... ...
Sarvenaz Choobdar, Fernando Silva, and Pedro Ribeiro

Learning to Rank for Expert Search in Digital Libraries of Academic
Publications . . ...... ... .
Catarina Moreira, Pavel Calado, and Bruno Martins

Thematic Fuzzy Clusters with an Additive Spectral Approach .........
Susana Nascimento, Rui Felizardo, and Boris Mirkin

Automatically Enriching a Thesaurus with Information from
Dictionaries . . ...
Hugo Gongalo Oliveira and Paulo Gomes

Visualizing the Evolution of Social Networks ........................
Marcia Oliveira and Jodo Gama

Using Data Mining Techniques to Predict Deformability Properties of
Jet Grouting Laboratory Formulations over Time ....................
Joaquim Tinoco, Anténio Gomes Correia, and Paulo Cortez

Multi-Agent Systems: Theory and Applications

Doubtful Deviations and Farsighted Play........ ... .. .. ... ... ...
Wojciech Jamroga and Matthijs Melissen

Uncertainty and Novelty-Based Selective Attention in the Collaborative
Exploration of Unknown Environments .............................
Luis Macedo, Miguel Tavares, Pedro Gaspar, and Amilcar Cardoso

A Dynamic Agents’ Behavior Model for Computational Trust..........
Joana Urbano, Ana Paula Rocha, and Fugénio Oliveira

The BMC Method for the Existential Part of RTCTLK and Interleaved
Interpreted Systems .. ...
Bozena Wozna-Szczesniak, Agnieszka Zbrzezny, and
Andrzej Zbrzezny

Social Simulation and Modeling

Building Spatiotemporal Emotional Maps for Social Systems ..........
Pedro Catré, Luis Cardoso, Luis Macedo, and Amilcar Cardoso



Table of Contents XXV

Text Mining and Applications

An Exploratory Study on the Impact of Temporal Features on the
Classification and Clustering of Future-Related Web Documents .. ..... 581
Ricardo Campos, Gaél Dias, and Alipio Jorge

Using the Web to Validate Lexico-Semantic Relations ................ 597
Hernani Pereira Costa, Hugo Gongalo Oliveira, and Paulo Gomes

A Resource-Based Method for Named Entity Extraction and
Classification . . ... ... 610
Pablo Gamallo and Marcos Garcia

Measuring Spelling Similarity for Cognate Identification .............. 624
Luis Gomes and José Gabriel Pereira Lopes

Identifying Automatic Posting Systems in Microblogs................. 634
Gustavo Laboreiro, Luis Sarmento, and Fugénio Oliveira

Determining the Polarity of Words through a Common Online
Dictionary ... ... 649
Antonio Paulo-Santos, Carlos Ramos, and Nuno C. Marques

A Bootstrapping Approach for Training a NER with Conditional
Random Fields . ...... ... 664
Jorge Teixeira, Luis Sarmento, and Eugénio Oliveira

Doctoral Symposium on Artificial Intelligence

Domain-Splitting Generalized Nogoods from Restarts................. 679
Luis Baptista and Francisco Azevedo

A Proposal for Transactions in the Semantic Web . ............. ... ... 690
Ana Sofia Gomes and José Jilio Alferes

Author Index . ... ... . 705





