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Preface

The Mexican International Conference on Artificial Intelligence (MICAI) is a
yearly international conference series that has been organized by the Mexican
Society of Artificial Intelligence (SMIA) since 2000. MICAI is a major interna-
tional AI forum and the main event in the academic life of the country’s growing
AI community.

MICAI conferences publish high-quality papers in all areas of AI and its
applications. The proceedings of the previous MICAI events have been published
by Springer in its Lecture Notes in Artificial Intelligence (LNAI) series, vol. 1793,
2313, 2972, 3789, 4293, 4827, 5317, 5845, 6437, 6438, 7094, and 7095. Since its
foundation in 2000, the conference has been growing in popularity and improving
in quality.

The proceedings of MICAI 2012 are published in two volumes. The first
volume, Advances in Artificial Intelligence, contains 40 papers structured into
five sections:

– Machine Learning and Pattern Recognition
– Computer Vision and Image Processing
– Robotics
– Knowledge Representation, Reasoning, and Scheduling
– Medical Applications of Artificial Intelligence

The second volume, Advances in Computational Intelligence, contains 40 pa-
pers structured into four sections:

– Natural Language Processing
– Evolutionary and Nature-Inspired Metaheuristic Algorithms
– Neural Networks and Hybrid Intelligent Systems
– Fuzzy Systems and Probabilistic Models in Decision Making

Both books will be of interest for researchers in all fields of AI, students
specializing in related topics, and for the general public interested in recent
developments in AI.

The conference received for evaluation 224 submissions by 461 authors from
28 countries: Algeria, Austria, Belgium, Brazil, Canada, China, Colombia, Cuba,
Czech Republic, France, Hungary, India, Iran, Israel, Japan, Luxembourg, Mex-
ico, The Netherlands, New Zealand, Pakistan, Paraguay, Peru, Poland, Russia,
Spain, Tunisia, UK, and USA. Of these submissions, 77 papers were selected for
publication in these two volumes after a peer-reviewing process carried out by
the international Program Committee. The acceptance rate was 34.3%.

MICAI 2012 was honored by the presence of such renowned experts as Ulises
Cortés of the Universitat Politècnica de Catalunya, Spain; Joydeep Ghosh of the
University of Texas, USA; Jixin Ma of Greenwich College, UK; Roy A. Maxion of
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Carnegie Mellon University, USA; Grigori Sidorov of the Instituto Politécnico Na-
cional, Mexico; and Ian Witten of the University of Waikato, New Zealand, who
gave excellent keynote lectures. The technical program of the conference also fea-
tured nine tutorials presented by Ulises Cortes, Alexander Gelbukh, Jean Bernard
Hayet, Sergio Ledezma, Jixin Ma, Roy A. Maxion, Horacio Rostro González, Grig-
ori Sidorov, and Ian Witten. Two workshops were held jointly with the conference:
the 5th Workshop on Intelligent Learning Environments and the 5th Workshop on
Hybrid Intelligent Systems.

In particular, in addition to regular papers, the volumes contain three invited
papers by keynote speakers and their collaborators:

– “Empirical Study of Machine Learning-Based Approach for Opinion Mining
in Tweets,” by Grigori Sidorov, Sabino Miranda-Jiménez, Francisco Viveros-
Jiménez, Alexander Gelbukh, Noé Castro-Sánchez, Francisco Velásquez,
Ismael Dı́az-Rangel, Sergio Suárez-Guerra, Alejandro Treviño, and Juan
Gordon

– “AI-Based Fall Management Services. The Role of the i-Walker in
I-DONTFALL,” by Ulises Cortés, Antonio Mart́ınez-Velasco, Cristian
Barrué, and Roberta Annicchiarico

– “Syntactic Dependency-Based N-grams as Classification Features,” by Grig-
ori Sidorov, Francisco Velasquez, Efstathios Stamatatos, Alexander Gelbukh,
and Liliana Chanona-Hernández

The authors of the following papers received the Best Paper Award on the
basis of the paper’s overall quality, significance, and originality of the reported
results:

1st place: “Toward the Creation of Semantic Models Based on Computer-Aided
Designs,”by Nestor Velasco Bermeo, Miguel González Mendoza, Alexan-
der Garćıa Castro, and Irais Heras Dueñas (Mexico, USA)

2nd place: “A New Branch and Bound Algorithm for the Cyclic Bandwidth Prob-
lem,” by Hillel Romero-Monsivais, Eduardo Rodriguez-Tello, and
Gabriel Ramı́rez (Mexico)

3rd place: “Modelling, Aggregation, and Simulation of a Dynamic Biological Sys-
tem Through Fuzzy Cognitive Maps,” by Gonzalo Nápoles, Isel Grau,
Maikel León, and Ricardo Grau (Cuba)

The authors of the following paper selected among all papers of which the
first author was a full-time student, excluding the papers listed above, received
the Best Student Paper Award:

1st place: “Fuzzy Clustering for Semi-Supervised Learning—Case Study:
Construction of an Emotion Lexicon,” by Soujanya Poria, Alexander
Gelbukh, Dipankar Das, and Sivaji Bandyopadhyay (India, Mexico).
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In addition, the attendees of the Special Session voted for the following works
to receive the Best Poster Award (these papers are included in a separate Special
Session proceedings volume):

1st place: “EMG Pattern Recognition System Based on Neural Networks,” by
Juan Carlos Gonzalez-Ibarra, Carlos Soubervielle-Montalvo, Omar
Vital-Ochoa, and Hector Gerardo Perez-Gonzalez (Mexico)

2nd place: “Conflict Resolution in Multiagent Systems: Balancing Optimality and
Learning Speed,” by Aaron Rocha-Rocha, Enrique Munoz de Cote,
Saul Pomares Hernandez, and Enrique Sucar Succar (Mexico)

3rd place: “Conception and Implementation of a Supermarket Shopping Assis-
tant System,”by Antonio Marin-Hernandez, Guillermo de Jesús Hoyos-
Rivera, Marlon Garćıa-Arroyo, and Luis Felipe Marin-Urias (Mexico)

We want to thank all the people involved in the organization of this confer-
ence. In the first place, these are the authors of the papers published in this book:
it is their research work that gives value to the book and to the work of the orga-
nizers. We thank the Track Chairs for their hard work, the Program Committee
members and additional reviewers for their great effort spent on reviewing the
submissions.

We would like to express our sincere gratitude to the Coordinación para la
Innovación y Aplicación de la Ciencia y la Tecnoloǵıa (CIACyT) of the Universi-
dad Autónoma de San Luis Potośı, CONSYS TELECOM, ACOMEE, Magnetica
FM, Faragauss System, Fundación Nikola Tesla, Panadeŕıa Penny, and Univer-
sidad Politécnica de San Luis Potośı (UPSLP) for their generous support, and
in particular to UPSLP for providing the infrastructure for the keynote talks,
tutorials, workshops, and technical presentations. We also thank the Oficina de
Congresos y Convenciones de San Luis Potośı (OCCSLP) for its valuable effort
in organizing the cultural program as well as other logistics activities.

We are deeply grateful to the conference staff and to all members of the
Local Committee headed by Omar Montaño Rivas. In particular, we thank Rafael
Llamas Contreras, the Logistics Chair, and Gabriela Zárate Rasillo, the OCCSLP
representative, for their great effort in resolving logistics issues. Very special
thanks go to Liliana Gámez Zavala and Ana Maŕıa González Ávila for their help
in advertizing MICAI and handling all publicity-related issues.

We are in indebted to José Antonio Loyola Alarcón, the Rector of the Uni-
versidad Politécnica de San Luis Potośı, for giving us the wonderful opportunity
of organizing the conference at this university and for his unconditional support
in the organization of the conference in all its stages. We would also like to
express our sincere gratitude to the Vice Rector’s Office of the UPSLP headed
by Francisco Javier Delgado Rojas; to Igor León O’Farrill, Treasurer General
of the UPSLP, and Francisco Cruz Oradaz Salazar, Head of the Facultad de
Tecnoloǵıas de Información y Telemática, for their warm hospitality.

We gratefully acknowledge support received from the following projects: WIQ-
EI (Web Information Quality Evaluation Initiative, European project 269180),
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PICCO10-120 (ICYT, Mexico City Government), and CONACYT 122030-DST
India project “Answer Validation Through Textual Entailment.” The entire
submission, reviewing, and selection process, as well as preparation of the pro-
ceedings, was supported for free by the EasyChair system (www.easychair.org).
Last but not least, we are grateful to Springer for their patience and help in the
preparation of this volume.

November 2012 Ildar Batyrshin
Miguel González Mendoza
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Computación del Instituto Politécnico Nacional (CIC-IPN), Instituto Nacional
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Ildar Batyrshin

Workshop Chair Alexander Gelbukh
Tutorials Chairs Felix Castro Espinoza
Keynote Talks Chair Jesus A. Gonzalez
Financial Chair Grigori Sidorov
Grant Chairs Grigori Sidorov

Miguel González Mendoza
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Optimal Joint Selection for Skeletal Data from RGB-D Devices Using
a Genetic Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
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Luis González-Estrada, Gustavo González-Sanmiguel,
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José Federico Ramı́rez Cruz, Olac Fuentes, Rodrigo Romero, and
Aaron Velasco



XVIII Table of Contents – Part II

Relationship between Petri Nets and Cellular Automata for the
Analysis of Flexible Manufacturing Systems . . . . . . . . . . . . . . . . . . . . . . . . . 338

Irving Barragán, Juan Carlos Seck-Tuoh, and Joselito Medina

An Integrated Strategy for Analyzing Flow Conductivity of Fractures
in a Naturally Fractured Reservoir Using a Complex Network Metric . . . 350

Elizabeth Santiago, Manuel Romero-Salcedo,
Jorge X. Velasco-Hernández, Luis G. Velasquillo, and
J. Alejandro Hernández

Fuzzy Systems and Probabilistic Models in Decision
Making

Comparative Study of Type-1 and Type-2 Fuzzy Systems for the
Three-Tank Water Control Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362

Leticia Cervantes, Oscar Castillo, Patricia Melin, and Fevrier Valdez

Parallel Particle Swarm Optimization with Parameters Adaptation
Using Fuzzy Logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374

Fevrier Valdez, Patricia Melin, and Oscar Castillo

Indirect Adaptive Control with Fuzzy Neural Networks via Kernel
Smoothing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386

Israel Cruz Vega, Luis Moreno-Ahedo, and Wen Yu Liu

Search and Detection of Failed Components in Repairable Complex
Systems under Imperfect Inspections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399

Boris Kriheli and Eugene Levner

Distance Aproximator Using IEEE 802.11 Received Signal Strength
and Fuzzy Logic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411
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Automatic Monitoring the Content of Audio Broadcasted by Internet
Radio Stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
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