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Preface

IBERAMIA is the biennial Ibero-American Conference on Artificial
Intelligence. This volume presents the proceedings of the 13th edition in this
series, IBERAMIA 2012, held during November 13-16, 2012, in Cartagena de
Indias (Colombia). The conference is supported by the main Ibero-American
societies of artificial intelligence (AI), and provides researchers from Portugal,
Spain, and Latin America the opportunity to meet with AI researchers from all
over the world. Since its inception (Barcelona, 1988), IBERAMIA has expanded
its scope to become a well-recognized international conference in the Al field.
Its papers have been published in English by Springer in the LNCS/LNAT series
since the sixth edition in Lisbon (1998).

The organizational structure of IBERAMIA 2012 was similar to other inter-
national scientific conferences. The backbone of the conference was the scientific
program, which is complemented by tutorials, workshops, and open debates on
the principal topics of Al

The scientific program of the conference was organized along several areas, co-
ordinated by Area Chairs. Each submitted paper was reviewed by three members
of the Program Committee (PC), coordinated by the corresponding Area Chair.
In certain cases, extra reviewers were recruited to write additional reviews. The
PC consisted of 220 researchers from 29 different countries. The statistics of the
PC members are shown in Table 1; the full list of Area Chairs, PC members,
and reviewers can be found in the pages after this preface.

Table 1. PC members by country

Country PC Members Country PC Members
Argentina 16 Korea 1
Australia 1 Malaysia 1
Austria 1 Mexico 25
Belgium 3 The Netherlands 1
Brazil 46 Norway 1
Canada 2 Poland 2
Chile 5 Portugal 32
Cuba 3 Slovenia 1
Cyprus 1 Spain 45
Czech Republic 1 Turkey 1
France 6 UK 5
Germany 4 USA 5
Greece 1 Uruguay 1
Ireland 1 Venezuela 3
Italy 5 Total: 220
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IBERAMIA 2012 received 170 papers from 23 different countries, 11 from
Ibero-America, and 12 from other regions of the world, attesting to the truly
international nature of the conference. After review by the international PC,
75 papers were accepted for presentation and publication in this volume. The
number of submissions to IBERAMIA is similar to the last edition, but it seems
that the quality has considerably improved, according to the reviews that papers
received. The Program Chair together with the Area Chairs considered whether
to maintain a lower rate of acceptance, as in previous editions at around 30%,
but this would imply rejecting papers that did not receive any negative review
or relevant points against them. Because of this, the acceptance rate is around
44% this time. By areas, the distribution of submissions and accepted papers is
the following:

Table 2. Contributions for each area

Area Submitted Accepted
AT in Education 14 7
Bioninspired computing 17 7
Information and Knowledge Processing 3 1
Knowledge Discovery and Data Mining 19 10
Knowledge Engineering and Applications 12 5
Knowledge Representation and Reasoning 4 4
Machine Learning and Data Mining 26 10
Multi-Agent Systems 15 4
Natural Language Processing 9 4
Planning and Scheduling 10 4
Computer Vision and Robotics 20 10
Uncertainty and Fuzzy Systems 4 4
Modelling and Simulation 9 3
Human-Computer Interface 5 1
Ambient Intelligence 3 1
Total: 170 75

We would like to express our sincere gratitude to all the people who helped
to bring about IBERAMIA 2012. First of all, thanks to the contributing au-
thors, for ensuring the richness of the conference and for their cooperation in
the preparation of this volume. Special thanks are due to the members of the PC
and reviewers for their professionalism and their dedication in selecting the best
papers for the conference. Thanks also to the IBERAMIA Executive Committee
for its guidance and continuous support.

We owe particular gratitude to the invited speakers, Ajith Abraham, the di-
rector of MIR Labs (USA), Hector Geffner, research professor at the ICREA
and University Pompeu Fabra in Barcelona (Spain), Marfa Manez, senior re-
searcher at the Climate Service Center in Hamburg (Germany), and Jaime Siméao
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Sichman, professor at Universidade de Sdao Paulo (Brazil), for sharing with us
their experiences and their most recent research results.

Nothing would have been possible without the initiative and dedication of
the Organizing Committee from the Universidad Nacional de Colombia. We are
very grateful to all the people who helped in the large variety of organizing tasks.

Also, we thank IBERAMIA’s Secretariat for their continuous support in ad-
ministrative matters, as well as Federico Barber and his team from Universidad
Politécnica de Valencia (Spain) for supporting the website of the conference.
We also want to acknowledge EasyChair for the facilities provided to support
the submission and review of the papers, as well as for the preparation of the
proceedings.

Finally, we would like to acknowledge the role of the IBERAMIA 2012 spon-
sors: Universidad Nacional de Colombia, Sociedad Colombiana de Computacién
(SCo2), Universidad Tecnolégica de Bolivar en Cartagena, Universidad de Cal-
das, and Universidad Tecnolégica de Pereira. All of them provided constant
support for both the conference organization and the proceedings publication.

November 2012 Juan Pavon
Néstor Dario Duque Méndez
Rubén Fuentes-Fernandez



IBERAMIA 2012 was organized by the Universidad Nacional de Colombia,
Colombia. The conference was sponsored by the main Ibero-American artificial
intelligence and computer science societies: Sociedade Brasileira de Computacao
(SBC), Asociacién Espanola para la Inteligencia Artificial (AEPIA), Sociedad
Mexicana de Inteligencia Artificial (SMIA), Associagao Portuguesa Para a In-
teligéncia Artificial (APPIA), Sociedad Cubana de Matemadtica y Computacién
(SCMC), Sociedad Peruana de Inteligencia Artificial (SPIA), Asociacién Ar-
gentina de Inteligencia Artificial (AATIA), Sociedad Colombiana de Computacién

Organization

(SCo2), and Sociedade Brasileira de Inteligéncia Computacional (SBIC).

Organizing Committee

Program Chair
Juan Pavén

Organizing Chair

Nestor Dario Duque Méndez

Publications Chair

Rubén Fuentes-Fernandez

Area Chairs

Luis Antunes
Elisa Boff
Rafael H. Bordini

Juan Botia

Rui Camacho

Valérie Camps
Amilcar Cardoso
Luis Carrico

Luis Correia

Paulo Cortez

José Alfredo F. Costa

Universidad Complutense de Madrid, Spain

Universidad Nacional de Colombia, Colombia

Universidad Complutense de Madrid, Spain

Universidade de Lisboa, Portugal
Universidade de Caxias do Sul, Brazil
Universidade Federal do Rio Grande do Sul,
Brazil
Universidad de Murcia, Spain
Universidade do Porto, Portugal
IRIT, France
Universidade de Coimbra, Portugal
Universidade de Lisboa, Portugal
Universidade de Lisboa, Portugal
Universidade do Minho, Portugal

Universidade Federal do Rio Grande do Norte,

Brazil



X Organization

Fabio Cozman

Erik Cuevas Jiménez
Eduardo Fermé

Cristina Garcia Bicharra
Alejandro Guerra-Hernandez
Maria Guijarro

Enrique Herrera-Viedma
Ana Gabriela Maguitman
Manuel Montes

Paulo Novais

Eva Onaindia

Jose M. Pena

Rafael Pérez y Pérez
André Ponce De Leon
Eliseo Reategui

Paolo Rosso
Silvia Schiaffino

Jaime Sichman
Sara Silva

Guillermo Simari
Andrés Soto
Luis Enrique Sucar

Program Committee

Silvana Aciar

Diana Francisca Adamatti
José Julio Alferes
Yudivian Almeida

Laura Alonso Alemany

Tayseer Alshanableh
Matias Alvarado

Alexessander Couto Alves
Karina Anaya
Urrutia Angelica

Universidade de Sao Paulo, Brazil
Universidad de Guadalajara, Mexico
Universidade da Madeira, Portugal
Universidade Federal Fluminense, Brazil
Universidad Veracruzana, Mexico
Universidad Complutense de Madrid, Spain
Universidad de Granada, Spain
Universidad Nacional del Sur, Argentina
Instituto Nacional de Astrofisica, Optica y
Electrénica, Mexico
Universidade do Minho, Portugal
Universidad Politécnica de Valencia, Spain
Link6ping University, Sweden
Universidad Auténoma Metropolitana, Mexico
Universidade de Sao Paulo, Brazil
Universidade Federal do Rio Grande do Sul,
Brazil
Universidad Politécnica de Valencia, Spain
Universidad Nacional del Centro de la
Provincia de Buenos Aires, Argentina
Universidade de Sao Paulo, Brazil
Instituto de Engenharia de Sistemas e
Computadores Investigacao e
Desenvolvimento em Lisboa, Portugal
Universidad Nacional del Sur, Argentina
Universidad Auténoma del Carmen, Mexico
Instituto Nacional de Astrofisica, Optica y
Electrénica, Mexico

Instituto de Informatica, Universidad Nacional
de San Juan, Argentina

Universidade Federal do Rio Grande, Brazil

Universidade Nova de Lisboa, Portugal

Universidad de la Habana, Cuba

InCO, Universidad de la Republica, Uruguay /
FaMAF, Universidad Nacional de Cérdoba,
Argentina

Near East University, Cyprus

Centro de Investigacion y de Estudios
Avanzados del IPN, Mexico

Imperial College London, UK

Universidad Politécnica de Querétaro, Mexico

Universidad Catélica del Maule, Chile



Luis Antunes

Marcelo Gabriel Armentano

John Atkinson

Juan Carlos Augusto
Jorge Baier

Javier Bajo

Joao Balsa
Guilherme Barreto

Carmelo J. A. Bastos Filho

Agnes Baud

Flavia Bernardini
Albert Bifet

Marco Block-Berlitz
Elisa Boff

Olivier Boissier
Blai Bonet

Rafael H. Bordini

Juan Botia
Antonio Braga
Ivan Bratko
Jose Bravo

Ramon Brena

Sofia Brenes
Stefano Cagnoni
Rui Camacho
Valérie Camps
Javier Carbd

Jaime S. Cardoso
Luis Carrico

Andre Carvalho
Oscar Castillo
Pedro A. Castillo
Luis Cavique

Silvio César Cazella,
Eva Cerezo

Carlos Ivdn Chesnevar
Sung-Bae Cho
Helder Coelho
Chris Cornelis

Organization XI

Universidade de Lisboa, Portugal

ISISTAN, Fac. Cs. Exactas, Universidad
Central / Consejo Nacional de
Investigaciones Cientificas y Técnicas,
Argentina

Universidad de Concepcién, Chile

University of Ulster, UK

Pontificia Universidad Catédlica de Chile, Chile

Universidad Pontificia de Salamanca, Spain

GUESS, Universidade de Lisboa, Portugal

Universidade Federal do Ceard, Brazil

Universidade de Pernambuco, Brazil

University Robert Schuman - Strasbourg,
France

Universidade Federal Fluminense, Brazil

University of Waikato, New Zealand

Mediadesign Hochschule in Berlin, Germany

Universidade de Caxias do Sul, Brazil

ENS Mines Saint-Etienne, France

Universidad Simén Bolivar, Venezuela

FACIN / Pontificia Universidade do Rio
Grande do Sul, Bragzil

Universidad de Murcia, Spain

Universidade Federal de Minas Gerais, Brazil

University of Ljubljana, Slovenia

MAmI Research Lab, Universidad de
Castilla-La Mancha, Spain

Tecnolégico de Monterrey, Mexico

University of Parma, Italy

Universidade do Porto, Portugal

IRIT, France

Universidad Carlos III de Madrid, Spain
Universidade do Porto, Portugal
Universidade de Lisboa, Portugal
Universidade de Sao Paulo, Brazil
Instituto Tecnoldgico de Tijuana, Mexico
Universidad de Granada, Spain
Universidade Aberta, Portugal
Universidade do Vale do Rio dos Sinos, Brazil
Universidad de Zaragoza, Spain
Universidad Nacional del Sur, Argentina
Yonsei University, South Korea
Universidade de Lisboa, Portugal

Ghent University, Belgium



XIT Organization

Luis Correia
Ulises Cortés
Paulo Cortez
José Alfredo F. Costa

Ruben Crespo

Juan Manuel Cueva
Erik Cuevas Jiménez
Agostinho Da Rosa

Walter Daelemans
Nuno David

Pablo De La Fuente
Flavia Delicato
Yves Demazeau
Cecilia Dias Flores

Alicia Diaz

Gragaliz Dimuro
Juan Peralta Donate
Carlos Duarte

Amal El Fallah Seghrouchni

Marcelo Errecalde
Victoria Eyharabide

Marcelo Falappa

Florentino Fdez-Riverola
Eduardo Fermé

Antonio Ferndndez-Caballero
Inhauma Ferraz

Nuno Fonseca

Mohamed Gaber

Joao Gama

Ana Cristina Bicharra Garcia
Antonio Garrido

Leonardo Garrido

Hector Geffner

Universidade de Lisboa, Portugal

Universitat Politecnica de Catalunya, Spain

Universidade do Minho, Portugal

Universidade Federal do Rio Grande do Norte,
Brazil

Universidad Pontificia de Salamanca, Madrid,
Spain

Universidad de Oviedo, Spain

Universidad de Guadalajara, Mexico

Institute for Systems and Robotics, Instituto
Superior Técnico, Portugal

University of Antwerp, Belgium

Instituto Universitario de Lisboa, Portugal

GRINBD, Universidad de Valladolid, Spain

Universidade Federal do Rio de Janeiro, Brazil

Laboratoire LIG, CNRS, France

Universidade Federal de Ciéncias da Satde
de Porto Alegre, Brazil

LIFTA, Universidad Nacional de La Plata,
Argentina

Universidade Federal do Rio Grande, Brazil

Universidad Carlos IIT de Madrid, Spain

LaSIGE, Faculdade de Ciéncias da
Universidade de Lisboa, Portugal

LIP6 - University of Pierre and Marie Curie,
France

Universidad Nacional de San Luis, Argentina

ISISTAN Research Institute - UNICEN /
CONICET, Consejo Nacional de
Investigaciones Cientificas y Técnicas,
Argentina

Universidad Nacional del Sur, Argentina

Universidad de Vigo, Spain

Universidade da Madeira, Portugal

Universidad Castilla-La Mancha, Spain

Universidade Federal Fluminense, Brazil

European Bioinformatics Institute, UK

University of Portsmouth, UK

Universidade do Porto, Portugal

Universidade Federal Fluminense, Brazil

Universitat Politecnica de Valencia, Spain

Centro de Computacién Inteligente y Robética,
Tecnolégico de Monterrey, Mexico

ICREA / Universitat Pompeu Fabra, Spain



Alexander Gelbukh
Armando Geller
Carlos Gershenson

Daniela Godoy
Daniel Gongalves
José Luis Gordillo
Pablo Granitto

Francisco Grimaldo

Alejandro Guerra-Herndndez

José Miguel Guerrero
Hernandez

Maria Guijarro

Samer Hassan

P. Javier Herrera

Enrique Herrera-Viedma

Michael Hoedlmoser

Jomi Fred Hubner

Patricia Jaques

Alipio M. Jorge

Jaroslaw Kozlak

Joao Leite
Clodoaldo Lima

Jim Little
Orestes Llanes-Santiago

Fernando Lobo
Brian Logan
Anélia Lourenco
Teresa Ludermir
Ivan Loépez Arévalo
Sara Madeira

Ana Gabriela Maguitman
Goreti Marreiros

Ana Teresa Martins
Paloma Martinez Fernandez
Patricia Melin

Organization XIIT

CIC, Instituto Politécnico Nacional, Mexico

Group W, USA

Universidad Nacional Auténoma de México,
Mexico

ISISTAN Research Institute, Argentina

INESC-ID, Portugal

Tecnolégico de Monterrey, Mexico

Centro Internacional Franco-Argentino
de Ciencias de la Informacion y de Sistemas,
CONICET, Argentina

Universitat de Valéncia, Spain

Universidad Veracruzana, Mexico

Universidad Complutense de Madrid, Spain

Universidad Complutense de Madrid, Spain

Universidad Complutense de Madrid, Spain

Universidad Complutense de Madrid, Spain

Universidad de Granada, Spain

Vienna University of Technology, Austria

Universidade Federal de Santa Catarina, Brazil

Universidade do Vale do Rio dos Sinos, Brazil

FCUP, Universidade do Porto / LIAAD,
INESC Porto L.A., Portugal

AGH University of Science and Technology,
Poland

Universidade Nova de Lisboa, Portugal

School of Arts, Sciences and Humanities,
University of Sao Paulo, Brazil

University of British Columbia, Canada

Instituto Superior Politécnico José Antonio
Echeverria, Cuba

Universidade do Algarve, Portugal

University of Nottingham, UK

Universidade do Minho, Portugal

Universidade Federal de Pernambuco, Brazil

Cinvestav - Tamaulipas, Mexico

IST / Instituto de Engenharia de Sistemas e
Computadores Investigacao e
Desenvolvimento, Portugal

Universidad Nacional del Sur, Argentina

Instituto Superior de Engenharia do Porto,
Portugal

Universidade Federal do Ceard, Brazil

Universidad Carlos III de Madrid, Spain

Instituto Tecnolégico de Tijuana, Mexico



XIV Organization

Jj Merelo

Maria-Carolina Monard
Martin Montalvo Martinez
Manuel Montes

Andres Montoyo
Eduardo Morales

Roser Morante
Alvaro Moreira

Carlos Morell

Alexandre Moretto Ribeiro
Angélica Munoz-Meléndez

Rafael Murrieta

Andres Munoz
Jaime Munoz-Arteaga

Susana Nascimento
Roberto Navigli
Paulo Novais

Luis Nunes

Colm O’Riordan
José Angel Olivas
José Luis Oliveira
Eva Onaindia
Daniel Paiva
Héctor Palacios
Mario Paolucci

Gabriella Pasi
Juan Pavén

José Ignacio Pelaez
Francisco Pereira

Max Pereira
Sarajane M. Peres
Marco Pérez-Cisneros
Daniel Pena

Dept. de Arquitectura y Tecnologia de
Computadores, Universidad de Granada,
Spain

Universidade de Sao Paulo, Brazil

Universidad Complutense de Madrid, Spain

Instituto Nacional de Astrofisica, Optica y
Electrénica, Mexico

Universidad de Alicante, Spain

Instituto Nacional de Astrofisica, Optica y
Electrénica, Mexico

University of Antwerp, Belgium

Universidade Federal do Rio Grande do Sul,
Brazil

Asociacién Cubana de Reconocimiento de
Patrones, Cuba

Universidade de Caxias do Sul, Brazil

Instituto Nacional de Astrofisica, Optica y
Electrénica, Mexico

Centro de Investigacion en Matematicas,
México

Universidad de Murcia, Spain

Universidad Auténoma de Aguascalientes,
Mexico

Universidade Nova de Lisboa, Portugal

Sapienza Universita di Roma, Italy

Universidade do Minho, Portugal

ISCTE, Instituto Universitario de Lisboa,
Portugal

National University of Ireland, Galway, Ireland

Universidad de Castilla-La Mancha, Spain

Universidade de Aveiro, Portugal

Universidad Politécnica de Valencia, Spain

Universidad Carlos IIT de Madrid, Spain

Institute of Cognitive Sciences and
Technologies, Italy

Universita degli Studi di Milano Bicocca, Italy

Universidad Complutense de Madrid, Spain

Universidad de Mélaga, Spain

Instituto Superior de Engenharia de Coimbra,
Portugal

Universidade do Sul de Santa Catarina, Brazil

Universidade de Sao Paulo, Brazil

Universidad de Guadalajara, Mexico

Universidad de Vigo, Spain



Anselmo Penas
Marcelo Pimenta

Ramén Pino Pérez
Alexandre Plastino
André Ponce De Leon
Aurora Pozo

Davy Preuveneers

Marte Ramirez-Ortegon
Eliseo Berni Reategui

Kate Revoredo

Alberto Reyes

Solange Rezende

Rita Ribeiro

Luis M. Rocha

Ricardo Oscar Rodriguez
Camino Rodriguez-Vela
Raul Rojas

Francisco P. Romero
Paolo Rosso

Miguel A. Salido

Nayat Sanchez-Pi
Eugene Santos

Jorge M. Santos

David Sanz
Sebastian Sardina
Silvia Schiaffino

Laura Sebastia

Chan Chee Seng

Ivan Serina

Jesus Serrano-Guerrero
Jaime Sichman

Sara Silva,

Viviane Silva
Ricardo Azambuja Silveira
Guillermo Simari

Organization XV

NLP & IR Group, Universidad Nacional de
Educacién a Distancia, Spain

Universidade Federal do Rio Grande do Sul,
Brazil

Universidad de Los Andes, Venezuela

Universidade Federal Fluminense, Brazil

Universidade de Sao Paulo, Brazil

Universidade Federal do Parand, Brazil

Department of Computer Science, K.U. Leuven,
Belgium

Freie Universitdat Berlin, Germany

Universidade Federal do Rio Grande do Sul,
Brazil

Universidade Federal do Estado do Rio de
Janeiro, Brazil

Instituto de Investigaciones Eléctricas, Mexico

Universidade de Sao Paulo, Brazil

Universidade de Lisboa, Portugal

Indiana University, USA

Universidad de Buenos Aires, Argentina

Universidad de Oviedo, Spain

Freie Universitat Berlin, Germany

Universidad de Castilla-La Mancha, Spain

Universidad Politécnica de Valencia, Spain

Universidad Politécnica de Valencia, Spain

Universidad Carlos III de Madrid, Spain

Dartmouth College, UK

Instituto Superior de Engenharia do Porto,
Portugal

Universidad Politécnica de Madrid, Spain

RMIT University, Australia

Universidad Nacional del Centro de la
Provincia de Buenos Aires, Argentina

Universitat Politecnica de Valencia, Spain

University of Malaya, Malaysia

University of Brescia, Italy

Universidad de Castilla-La Mancha, Spain

Universidade de Sao Paulo, Brazil

Instituto de Engenharia de Sistemas e
Computadores Investigacao e
Desenvolvimento em Lisboa, Portugal

Universidade Federal Fluminense, Brazil

Universidade Federal de Santa Catarina, Brazil

Universidad Nacional del Sur, Argentina



XVI Organization

Vaclav Snasel

Carlos Soares
Alejandro Sobrino Cerdeirina

Thamar Solorio
Humberto Sossa
Alvaro Soto
Andres Soto
Marc Strickert
Vera Strube

Luis Enrique Sucar

Joao Luis Tavares
Oswaldo Teran
Murat Caner Testik
Luz Abril Torres
Leonardo Trujillo
Paulo Urbano

M. Birna Van Riemsdijk
Tiago Vaquero
Juan Velasco

Juan Velasquez
Renata Vieira

Adriana Vivacqua

Dimitris Vrakas
Renata Wassermann
Carine Webber
Marco Winckler
Leandro Krug Wives

Dina Wonsever

Michal Wozniak
Bianca Zadrozny
Daniel Zaldivar

Additional Reviewers

Luis A. Alexandre
Carmelo J. A. Bastos Filho
Marta Rosecler Bez

Technical University of Ostrava,
Czech Republic
Universidade do Porto, Portugal
Universidad de Santiago de
Compostela, Spain
University of Alabama at Birmingham, USA
CIC, Instituto Politécnico Nacional, Mexico
Pontificia Universidad Catélica de Chile, Chile
Universidad Auténoma del Carmen, Mexico
University of Siegen, Germany
Pontificia Universidade Catdlica do Rio Grande
do Sul, Brazil
Instituto Nacional de Astrofisica, Optica y
Electrénica, Mexico
Universidade de Caxias do Sul, Brazil
Universidad de Los Andes, Venezuela
Hacettepe University, Turkey
CINVESTAYV Unidad Saltillo, Mexico
Instituto Tecnoldgico de Tijuana, Mexico
Universidade de Lisboa, Portugal
TU Delft, The Netherlands
University of Toronto, Canada
Universidad de Alcala de Henares, Spain
Universidad de Chile, Chile
Pontificia Universidade Catolica do Rio Grande
do Sul, Brazil
DCC-IM, Universidade Federal do Rio de
Janeiro, Brazil
Aristotle University of Thessaloniki, Greece
Universidade de Sao Paulo, Brazil
Universidade de Caxias do Sul, Brazil
ICS-IRIT, Université Paul Sabatier, France
Universidade Federal do Rio Grande
do Sul, Brazil
Instituto de Computacion, Universidad
de la Reptblica, Uruguay
Wroclaw University of Technology, Poland
Universidade Federal Fluminense, Brazil
Universidad de Guadalajara, Mexico

Igor Braga
Marcos Cintra
Ines Domingues



Leonardo Emmendorfer
Carlos Ferreira

Marcelo Finger

Antonio Judrez-Gonzélez
Jorge Kanda

Bartosz Krawczyk
Thibault Langlois
Orestes Llanes-Santiago
Pedro Lopes

Rigoberto Lopez

Sérgio Matos

Joao Mendes-Moreira
Silvia Moraes

Tatiane Nogueira
Davide Nunes

Organization

John Osborne
Fernando Osorio
Fabio Paiva
Leandro Pasa
Marco Perez-Cisneros
Mauro Roisenberg
Anna Roubickova
Ubaldo Ruiz
Alynne Saraiva
Leonardo Silva
Ricardo Sousa
Jackson Souza
Luis Valentin
Adenauer Yamin

XVII



Table of Contents

Knowledge Representation and Reasoning

Contradiction Detection and Ontology Extension in a Never-Ending
Learning System . ... ... i
Vinicius Oliverio and Estevam R. Hruschka Jr.

Pattern Recognition and Monte-Carlo Tree Search for Go Gaming
Better Automation .. ... i i
Arturo Yee and Matias Alvarado

Exploring the Rationality of Some Syntactic Merging Operators .......
José Luis Chacon and Ramdn Pino Pérez

Fuzzy Cognitive Maps for Modelling, Predicting and Interpreting
HIV Drug Resistance ......... .. i
Isel Grau, Gonzalo Ndpoles, Maikel Leon, and Ricardo Grau

Information and Knowledge Processing

An Unsupervised Method for Ontology Population from the Web ......
Hildrio Tomaz, Rinaldo Lima, Jodo Emanoel, and Fred Freitas

Knowledge Discovery and Data Mining

Minimum Cluster Size Estimation and Cluster Refinement
for the Randomized Gravitational Clustering Algorithm...............
Jonatan Gomez, Elizabeth Leon, and Olfa Nasraoui

Online Cluster Prototype Generation for the Gravitational Clustering
Algorithm. . ... o
Elizabeth Leon, Jonatan Gomez, and Fabidn Giraldo

Association Rule Visualization and Pruning through Response-Style
Data Organization and Clustering........... ... i,
Leandro A.F. Fernandes and Ana Cristina Bicharra Garcia

Identifying Relationships in Transactional Data ......................
Melissa Rodrigues, Joao Gama, and Carlos Abreu Ferreira

Time Series Discretization Based on the Approximation of the Local
Slope Information ... ... .. .. . . i
Willian Zalewski, Fabiano Silva, Huei Diana Lee,
Andre Gustavo Maletzke, and Feng Chung Wu



XX Table of Contents

Enhancing the Performance of SVM on Skewed Data Sets by Exciting
Support Vectors .. ... ... 101
José Herndndez Santiago, Jair Cervantes,
Asdribal Lopez-Chau, and Farid Garcia Lamont

Study on the Impact of Affinity on the Results of Data Mining

in Biological Populations.......... ... .. . .. i 111
Pawetl Skrobanek, Olgierd Unold, Fwa Walkowicz,
Henryk Maciejewski, and Maciej Dobrowolski

Hierarchical Classification of Gene Ontology with Learning Classifier
SYSTEINS . . ottt 120
Luiz Melo Romao and Julio César Nievola

Detecting Survival Patterns in Women with Invasive Cervical Cancer

with Decision Trees . ..... ... 130
Ricardo Timardn Pereira, Maria Clara Yepez Chamorro, and
Andrés Calderon Romero

Using SOM Maps for Clustering and Visualization of Diamond Films
Deposited by HFCVD Process . ......oviiin i 140
Leandro A. Pasa, José Alfredo F. Costa, Marcelo C. Tosin, and
Fdbio A. Procdpio de Paiva

Machine Learning

Selection and Fusion of Neural Networks via Differential Evolution . .. .. 149
Tiago P.F. de Lima, Adenilton J. da Silva, and Teresa B. Ludermir

Prototype Selection with Compact Sets and Extended Rough Sets ... .. 159
Yenny Villuendas-Rey, Yailé Caballero-Mota, and
Maria Matilde Garcia-Lorenzo

Improving SMOTE with Fuzzy Rough Prototype Selection to Detect

Noise in Imbalanced Classification Data............... ... ... .. .... 169
Nele Verbiest, Enislay Ramentol, Chris Cornelis, and
Francisco Herrera

Fitness Function Obtained from a Genetic Programming Approach

for Web Document Clustering Using Evolutionary Algorithms ......... 179
Carlos Cobos, Leydy Munoz, Martha Mendoza, Elizabeth Leon, and
Enrique Herrera-Viedma

On the Estimation of Predictive Evaluation Measure Baselines

for Multi-label Learning ........... ... 189
Jean Metz, Luis F.D. de Abreu, Everton A. Cherman, and
Maria C. Monard



Table of Contents XXI

Towards Web Spam Filtering with Neural-Based Approaches .......... 199
Renato Moraes Silva, Tiago A. Almeida, and Akebo Yamakamsi

A Graph-Based Approach for Transcribing Ancient Documents . .. ... .. 210
Graciela Lecireth Meza-Lovdn

Differential Diagnosis of Hemorrhagic Fevers Using ARTMAP ......... 221
William Caicedo, Moisés Quintana, and Hernando Pinzon

Conversing Learning: Active Learning and Active Social Interaction

for Human Supervision in Never-Ending Learning Systems ............ 231
Saulo D.S. Pedro and Estevam R. Hruschka Jr.

Spoken Digit Recognition in Portuguese Using Line Spectral

Frequencies . ... ... 241
Diego F. Silva, Vinicius M.A. de Souza,
Gustavo E.A.P.A. Batista, and Rafael Giusti

Bio-inspired Computing

Technique to Neutralize Link Failures for an ACO-Based Routing

Algorithm. . ... o 251
Delfin Rupérez Canas, Ana Lucila Sandoval Orozco, and
Luis Javier Garcia Villalba

A Combination of Specialized Differential Evolution Variants
for Constrained Optimization............. ... . i .. 261
Luis Alfredo Gordidn-Rivera and Efrén Mezura-Montes

Sensitivity Analysis of an Autonomous Evolutionary Algorithm ........ 271
Jesius-Antonio Herndndez-Riveros and Daniel Villada-Cano

Progressive Minimal Criteria Novelty Search........... ... ... ... .... 281
Jorge Gomes, Paulo Urbano, and Anders Lyhne Christensen

Fisherman Search Procedure .......... ... ... .. ... .. .. ... ... ..... 291
Oscar José Alejo Machado, Juan Manuel Ferndndez Luna,
Juan Francisco Huete Guadiz, and Eduardo R. Concepcion Morales

Adaptation of Robot Behaviour through Online Evolution and
Neuromodulated Learning........... .. .. . .. . i i 300
Fernando Silva, Paulo Urbano, and Anders Lyhne Christensen

A Hierarchical Clustering Strategy to Improve the Biological
Plausibility of an Ecology-Based Evolutionary Algorithm.............. 310
Rafael Stubs Parpinelli and Heitor Silvério Lopes



XXII  Table of Contents

Fuzzy Systems

An Intelligent System Based on Discrete Cosine Transform for Speech
Recognition . ... ... .
Washington Silva and Ginalber Serra

Multiobjective Genetic Fuzzy PID Control Design for Uncertain
Dynamic Systems .. ...
Danibia Soares Pires and Ginalber Luiz de Oliveira Serra

Functional State Estimation Methodology Based on Fuzzy Clustering
for Complex Process Monitoring .......... .. ... . . i
Henry Sarmiento, Claudia Isaza, and Tatiana Kempowsky-Hamon

Unsupervised Feature Selection Based on Fuzzy Clustering for Fault
Detection of the Tennessee Eastman Process .......... ... ... ... ....
C. Bedoya, C. Uribe, and C. Isaza

Modelling and Simulation

On Modelling Virtual Machine Consolidation to Pseudo-Boolean
Constraints . ... ...t e
Bruno Cesar Ribas, Rubens Massayuki Suguimoto,
Razer A.N.R. Montano, Fabiano Silva, Luis de Bona, and
Marcos A. Castilho

Analysis of Poisson’s Ratio Effect on Pavement Layer Moduli

Estimation - A Neural Network Based Approach from Non-destructive

st ing .« ot
Gloria Beltran and Miguel Romo

On Modeling Connectedness in Reductions from Graph Problems

to Extended Satisfiability ......... ... ..
Ricardo Tavares de Oliveira, Fabiano Silva, Bruno Cesar Ribas, and
Marcos A. Castilho

Ambient Intelligence

Towards Socio-Chronobiological Computational Human Models . ... ....
Francisco Campuzano, Emilio Serrano, and Juan A. Botia

Multi-Agent Systems

Development of a Code Generator for the ICARO Agent Framework . ..
José M. Gascuena, Elena Navarro,
Antonio Ferndndez-Caballero, and Juan Pavén

402



Table of Contents

Implementation and Assessment of Robot Team Cooperation Models

Using Deliberative Control Components ................... ... ......

José M. Gascuena, Francisco J. Garijo,
Antonio Ferndndez-Caballero, Marie-Pierre Gleizes, and
Pierre Glize

Improving the Tracing System in PANGEA Using the TRAMMAS

Model ...

Luis Birdalo, Andrés Terrasa, Vicente Julidn, Carolina Zato,
Sara Rodriguez, Javier Bajo, and Juan M. Corchado

A Private Reputation Mechanism for n-Player Games ................
Pedro Mariano and Luis Correia

Human-Computer Interaction

Moral Coppélia - Combining Ratio with Affect in Ethical Reasoning. . ..
Matthijs A. Pontier, Guy Widdershoven, and Johan F. Hoorn

Natural Language Processing

Combining Rules and CRF Learning for Opinion Source Identification
in Spanish Texts . ... ...t
Aiala Rosda, Dina Wonsever, and Jean-Luc Minel

Voice-QA: Evaluating the Impact of Misrecognized Words on Passage
Retrieval . . ..o e
Marcos Calvo, Davide Buscaldi, and Paolo Rosso

A Classification Model with Corpus Enrichment for Toponym
Disambiguation . . ... ...
Belém Priego Sdnchez, Maria J. Somodeuvilla,
Rafael Guzmdn Cabrera, Ivo H. Pineda, and Maya Carrillo

Semantic Role Labeling for Brazilian Portuguese: A Benchmark........
Fernando Emilio Alva-Manchego and Jodo Luis G. Rosa

Computer Vision & Robotics

Optimization Approach for the Development of Humanoid Robots’
Behaviors . .. ..o e
Luis Cruz, Luis Paulo Reis, Nuno Lau, and Armando Sousa

Image Segmentation Based on Multi-Kernel Learning and Feature
Relevance Analysis .. ...t
S. Molina-Giraldo, A.M. Alvarez-Meza, D.H. Peluffo-Ordo, and
G. Castellanos-Dominguez

XXIII

442



XXIV Table of Contents

Unsupervised Learning of Visual Object Recognition Models .......... 511
Dulce J. Navarrete, Eduardo F. Morales, and Luis Enrique Sucar

Hierarchical Markov Random Fields with Irregular Pyramids

for Improving Image Annotation ........... ... ... .. ... ... ... 521
Annette Morales-Gonzalez, Edel Garcia-Reyes, and
Luis Enrique Sucar

Towards Automatic 3D Pose Tracking through Polygon Mesh
Approximation ... ... 531
Manlio Barajas, Jorge Esparza, and J.L. Gordillo

Embedding a Pose Estimation Module on a NCS-Based UGV.......... 541
L.C. Carrillo-Arce, Christian Hassard, J.L. Gordillo, and
Rogelio Soto

Finding the Direction of an Odor Source by Using Biologically Inspired
Smell System ... ... e 551
B. Lorena Villarreal, Christian Hassard, and J.L. Gordillo

Fingerspelling Recognition with Support Vector Machines and Hidden
Conditional Random Fields: A Comparison with Neural Networks and
Hidden Markov Models . ... 561
César Roberto de Souza, Ednaldo Brigante Pizzolato, and
Mauro dos Santos Anjo

Development of an Omnidirectional Kick for a NAO Humanoid
RObOt .o 571
Rui Ferreira, Luis Paulo Reis, Anténio Paulo Moreira, and Nuno Lau

Planning and Scheduling

The Planning Net: Exploring the Petri Net Flow to Improve Planning

SOLVETS . .t 581
Marcos A. Schreiner, Marcos A. Castilho, Fabiano Silva, and
Luis A. Kunzle

An Automated User-Centered Planning Framework for Decision

Support in Environmental Early Warnings ....................... ... 591
Armando Ordonez, Vidal Alcdzar, Daniel Borrajo,
Paolo Falcarin, and Juan Carlos Corrales

A Genetic Algorithm for Berth Allocation and Quay Crane

ASSIgNMENt . ... o 601
Mario Rodriguez-Molins, Federico Barber, Maria R. Sierra,
Jorge Puente, and Miguel A. Salido



Table of Contents

Constructing Real Test-Suites Using an Enhanced Simulated
Annealing . . ...
Himer Avila-George, Jose Torres-Jimenez, and Vicente Herndndez

AT in Education

Influence Diagram for Selection of Pedagogical Strategies in a
Multi-Agent System Learning ............ .. ...
Marta R. Bez, Cecilia D. Flores, Joao M.L. Fonseca,
Vinicius Maroni, Paulo R. Barros, and Rosa M. Vicari

Multi-agent Model for Searching, Recovering, Recommendation

and Evaluation of Learning Objects from Repository Federations. . ... ..
Paula Rodriguez, Valentina Tabares, Néstor Duque,
Demetrio Ovalle, and Rosa M. Vicari

An Agent Based Model for Integrating Intelligent Tutoring System
and Virtual Learning Environments .............. .. ... .. .. . .. ....
Cecilia E.P. Giuffra and Ricardo Azambuja Silveira

An Intelligent and Affective Tutoring System within a Social Network
for Learning Mathematics .. ...... .. ... i
M.L. Barrén-Estrada, Ramdn Zatarain-Cabada, J.A. Beltrdn V.,

F.L. Cibrian R., and Yasmin Herndndez Pérez

Nearest Prototype Classification of Special School Families Based on
Hierarchical Compact Sets Clustering.......... ... .. ... ... .. ....
Yenny Villuendas-Rey, Carmen Rey-Benguria,
Yailé Caballero-Mota, and Maria Matilde Garcia-Lorenzo

Mining Social-Affective Data to Recommend Student Tutors ..........
Elisa Boff and Eliseo Reatequi

A Case-Based Reasoning Approach to Support Teaching of Spanish as

a Second Language in Indigenous Communities from Latin America .. ..
Jorge Bacca, Silvia Baldiris, Ramon Fabregat, Juan Guevara, and
Dora Calderon

Knowledge Engineering and Applications

Decision-Making Tool for Knowledge-Based Projects in Offshore
Production Systems . ...
Adriane B.S. Serapiao, José R.P. Mendes, and Celso K. Morooka

An Intelligent Design Model for Offshore Petroleum Production
Elements Layout . .......... o
Ana Cristina Bicharra Garcia, Bruno Vieira Guerra,
Cristiana Bentes, and Luidi Simonetti

XXV

682



XXVI Table of Contents

MAS for Alarm Management System in Emergencies .................
Ana Cristina Bicharra Garcia, Luiz Andre P. Paes Leme,
Fernando Pinto, and Nayat Sanchez-Pi

Simulating Data Journalism to Communicate Hydrological Information
from Sensor Networks . ........o i e
Martin Molina

Method Based on Context-Information to Improve User Experience

on Mobile Web-Based Applications . .............. ... ...
Jorddn Pascual FEspada, Vicente Garcia-Diaz,
Rubén Gonzdilez Crespo, Carlos Enrique Motenegro Marin,
Oscar Sanjudn Martinez, B. Cristina Pelayo Garcia-Bustelo, and
Juan Manuel Cueva Lovelle

Author Index . ... ...





