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Jose A. Álvarez and Javier Roca Piera

A Group k -Mutual Exclusion Algorithm for Mobile Ad Hoc
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

Ousmane Thiare and Mohamed Naimi



XXXIV Table of Contents – Part II

3. Semantic, Ontologies

Boosting Annotated Web Services in SAWSDL . . . . . . . . . . . . . . . . . . . . . . 67
Antonio J. Roa-Valverde, Jorge Martinez-Gil, and
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Bertha Guijarro-Berdiñas, David Mart́ınez-Rego, and
Santiago Fernández-Lorenzo

7. Real Time and Parallel Systems

Development of a Camera-Based Portable Automatic Inspection
System for Printed Labels Using Neural Networks . . . . . . . . . . . . . . . . . . . . 203

Yuhki Shiraishi and Fumiaki Takeda

Towards Compositional Verification in MEDISTAM-RT Methodological
Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Kawtar Benghazi, Miguel J. Hornos, and Manuel Noguera

Universal Global Optimization Algorithm on Shared Memory
Multiprocessors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

Juana L. Redondo, Inmaculada Garćıa, and Pilar Mart́ınez-Ortigosa
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Oscar Sanjuán-Mart́ınez, Héctor Fernández-Fernández, and
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Planning with Uncertainty in Action Outcomes as Linear Programming
Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438

Adam Galuszka and Andrzej Holdyk



Table of Contents – Part II XXXIX

An Optimized Ant System Approach for DNA Sequence
Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446

Tri Basuki Kurniawan, Zuwairie Ibrahim,
Noor Khafifah Khalid, and Marzuki Khalid

Implementation of Binary Particle Swarm Optimization for DNA
Sequence Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450

Noor Khafifah Khalid, Zuwairie Ibrahim, Tri Basuki Kurniawan,
Marzuki Khalid, and Andries P. Engelbrecht

13. Distributed Systems II

Multi-colony ACO and Rough Set Theory to Distributed Feature
Selection Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 458
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Marco Antonio Garćıa Tamargo, Alfredo S. Alguero Garćıa,
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Santiago González, Victor Robles, Jose Maria Peña, and Oscar Cubo

Oligonucleotide Microarray Probe Correction by FixedPoint ICA
Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 988

Raul Malutan, Pedro Gómez, and Monica Borda
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XLVIII Table of Contents – Part II

Tabu Search for the Founder Sequence Reconstruction Problem: A
Preliminary Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1035

Andrea Roli and Christian Blum

Visually Guiding and Controlling the Search While Mining Chemical
Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1043

Max Pereira, Vı́tor Santos Costa, Rui Camacho, and
Nuno A. Fonseca

Analysing the Evolution of Repetitive Strands in Genomes . . . . . . . . . . . . 1047
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Maŕıa Jesús Garćıa-Pereira, Humberto Quesada, and
Armando Caballero

A Method to Compare MALDI—TOF MS PMF Spectra and Its
Application in Phyloproteomics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1147

Ignacio Ortea, Lorena Barros, Benito Cañas, Pilar Calo-Mata,
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Abstract. This paper presents a brief summary of the contents of the special 
session on practical applications held in the framework of IWANN 2009. The 
special session has been supported by the THOMAS (TIN2006-14630-C03-03) 
project and aims at presenting the results obtained in the project, as well as at 
exchanging experience with other researchers in this field.   

Keywords: Multiagent systems, Agents technology. 

1   Introduction 

Research on Agents and Multi-Agent Systems has matured during the last decade and 
many effective applications of this technology are now deployed. An international 
forum to present and discuss the latest scientific developments and their effective 
applications, to assess the impact of the approach, and to facilitate technology 
transfer, has become a necessity. 

The Special Session on Practical Applications of Agents and Multiagent Systems 
(http://iwann.usal.es/mas), in the framework of the 10th International Work-
Conference on Artificial Neural Networks (IWANN 2009) provides a unique 
opportunity to bring multi-disciplinary experts and practitioners together to exchange 
their experience in all aspects of Agents and Multi-Agent Systems, especially those 
concerned with applications, methods, techniques and tools for open multi-agent 
systems.  

The session intends to bring together researchers and developers from industry and 
academic world to report on the latest scientific and technical advances on the 
application of multi-agent systems, discuss and debate the major issues, and showcase 
the latest systems using agent based technology. It is a multidisciplinary discipline 
that may attract scientist and professionals to IWANN and to provide a different field 
in which to apply ANN based technology. It promotes a forum for discussion on how 
agent-based techniques, methods, and tools help system designers to accomplish the 
mapping between available agent technology and application needs. Other 
stakeholders should be rewarded with a better understanding of the potential and 
challenges of the agent-oriented approach. 
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This special session has been supported by the THOMAS research project 
(TIN2006-14630-C03-03), which aim is to advance and contribute methods, 
techniques and tools for open multiagent systems, principally in the aspects related to 
organisational structures. THOMAS is a coordinated project in which the University 
of Salamanca, the Technical University of Valencia and the University of Rey Juan 
Carlos cooperate to find new solutions in the field of the multiagent systems. This 
special session provides a framework to disseminate the results obtained in the project 
and to exchange knowledge with other researchers in the field of the agent 
technology. 

2   Special Session on Practical Applications of Agents and 
Multiagent Systems Details 

This volume presents the papers that have been accepted for the 2009 edition. These 
articles capture the most innovative results and this year’s trends: Multi-Agent 
Systems (MAS) Applications: commerce, health care, industry, internet, etc.; Agent 
and MAS architectures; Agent development tools; MAS middleware; Agent 
languages; Engineering issues of MAS; Web services and agents; Agents and grid 
computing; Real-time multi-agent systems; Agent-based social simulation; Security in 
MAS; Trust and reputation in MAS; Improving user interfaces and usability with 
agents; Information recovery with MAS; Knowledge management with MAS; 
Software Agents in Ubiquitous Computing; Agent technologies for Ambient 
Intelligence; Software Agents in Industry; Planning and scheduling in MAS; Agent 
Technologies for Production Systems; Service-Oriented Computing and Agents; 
Agents for E-learning and education; Mobile computation and mobile 
Communications. Each paper has been reviewed by three different reviewers, from an 
international committee composed of 15 members from 7 different countries, and the 
members of the IWANN 2009 committee. From the 22 submissions received, 17 were 
selected for full presentation at the conference. 

3   Special Session Acknowledgements 

We would like to thank all the contributing authors, as well as the members of the 
Program Committee and the Organizing Committee for their hard and highly valuable 
work. Their work has helped to contribute to the success of this special session. We 
also would like to thank the IWANN 2009 for giving us the opportunity of organizing 
the special session, for their help and support. Thanks for your help, the special 
session on practical applications of agents and multiagent systems wouldn’t exist 
without your contribution. 
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Abstract. Cluster analysis is a technique used in a variety of fields. There are 
currently various algorithms used for grouping elements that are based on 
different methods including partitional, hierarchical, density studies, probabilistic, 
etc. This article will present the SODTNN, which can perform clustering by 
integrating hierarchical and density-based methods. The network incorporates the 
behavior of self-organizing maps and does not specify the number of existing 
clusters in order to create the various groups. 

Keywords: Clustering, SOM, hierarchical clustering, PAM, Dendrogram. 

1   Introduction 

The assignment of a set of objects into clusters is a widely spread problem that has 
been the object of investigation in various scientific branches including 
bioinformatics [10], surveillance [15], [16], [17]. Although occasionally the number 
of groups is known beforehand, clustering data requires an additional step for 
identifying the existing groups. There are currently different methods for creating 
clusters, most notably those based on partitioning, such as k-means [11],  and PAM 
[9] (Partition around medoids), which work by minimizing the error function. Other 
widely accepted methods are the hierarchical methods which include dendrograms 
[7], agnes [9], and Diana [9]. In addition to the hierarchical methods, there are others 
that use density-based models, or probabilistic-based models such as EM [8] 
(Expectation-maximization) and fanny [9].   

This research presents the new Self Organized Dynamic tree neural network which 
allows data to be grouped automatically, without having to specify the number of 
existing clusters. The SODTNN uses algorithms to detect low density zones and 
graph theory procedures in order to establish a connection between elements. This 
would allow connections to be established dynamically, thus avoiding the need for the 
network to expand and adjust the data surface. Additionally, the connections would 
continue to adapt throughout the learning process, reducing the high density neuron 
areas and separating them from the low density areas. 

The SODTNN integrates techniques from hierarchical and density-based models 
that allow the grouping and division of clusters according to the changes in the 
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Abstract. This article presents a distributed agent-based architecture that can 
process the visual information obtained by stereoscopic cameras. The system is 
embedded within a global project whose objective is to develop an intelligent 
environment for location and identification within dependent environments that 
merge with other types of technologies. Vision algorithms are very costly and 
take a lot of time to respond, which is highly inconvenient if we consider that 
many applications can require action to be taken in real time. An agent 
architecture can automate the process of analyzing images obtained by cameras, 
and optimize the procedure. 

Keywords: Stereoscopy, stereo cameras, artificial vision, MAS, agents, 
correspondence analysis, dependent environments. 

1   Introduction 

One of the greatest challenges for Europe and the scientific community is to find 
more effective means of providing care for the growing number of people that make 
up the disabled and elderly sector. The importance of developing new and more cost 
effective methods for administering medical care and assistance to this sector of the 
population is underscored when we consider the current tendencies. Multi-agent 
systems (MAS) and intelligent device based architectures have been examined 
recently as potential medical care supervisory systems [1][7][6][3] for elderly and 
dependent persons, given that they could provide continual support in the daily lives 
of these individuals. 

The study of artificial vision, specifically stereoscopic vision, has been the object 
of considerable attention within the scientific community over the last few years. 
Image processing applications are varied and include aspects such as remote 
measurements, biomedical images analysis, character recognition, virtual reality 
applications, and enhanced reality in collaborative systems, among others. 

The main topic of our research is part of a larger, global project whose objective is to 
develop a system for the care and supervision of patients in dependent environments, 
providing an environment capable of automatically carrying out location, identification 
and patient monitoring tasks. Such an environment would also allow medical personnel 
to supervise patients and simulate situations remotely via a virtual environment. In order 
to reach this objective, artificial intelligence techniques, intelligent agents and wireless 
technologies are used. 
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Abstract. Microarray technology allows measuring the expression levels of 
thousands of genes providing huge quantities of data to be analyzed. This fact 
makes fundamental the use of computational methods as well as new intelligent 
algorithms. This paper presents a Case-based reasoning (CBR) system for 
automatic classification of microarray data. The CBR system incorporates novel 
algorithms for data classification and knowledge discovery. The system has 
been tested in a case study and the results obtained are presented. 

Keywords: Case-based Reasoning, CLL, luekemia, HG U133. 

1   Introduction 

The use of microarrays, and more specifically expression arrays, enables the analysis 
of different sequences of oligonucleotides [1], [2]. Simply put a microarray is an array 
of probes that contains genetic material with a predetermined sequence. These se-
quences are hybridized with the genetic material of patients, thus allowing the detec-
tion of genetic mutations through the analysis of the presence or absence of certain 
sequences of genetic material. This work focuses on the levels of expression for the 
different genes, as well as on the identification of the probes that characterize the 
genes and allow the classification into groups. 

The analysis of expression arrays is called expression analysis. An expression 
analysis basically consists of three stages: normalization and filtering; clustering and 
classification; and extraction of knowledge. These stages are carried out from the 
luminescence values found in the probes. Presently, the number of probes containing 
expression arrays has increased considerably to the extent that it has become neces-
sary to use new methods and techniques to analyze the information more efficiently. 
There are various artificial intelligence techniques such as artificial neural networks 
[4], [5], Bayesian networks [6], and fuzzy logic [7] which have been applied to mi-
croarray analysis. While these techniques can be applied at various stages of expres-
sion analysis, the knowledge obtained cannot be incorporated into successive tests 
and included in subsequent analyses.  

This paper presents a system based on CBR which uses past experiences to solve 
new problems [8], [9]. As such, it is perfectly suited for solving the problem at hand. 
In addition, CBR makes it possible to incorporate the various stages of expression 
analysis into the reasoning cycle of the CBR, thus facilitating the creation of  
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