
          

 

• This research was focused on the 
application of the coevolutionary 
algorithm for fuzzy-neural systems 
modeling, with the special interest to 
areas of medicine and bioinformatics. 

 

• As the result of research, the new 
hybridization of the fuzzy logic, the 
neural network and the 
coevolutionary algorithm is proposed 
in the doctoral work. 

 

• The proposed hybridization is tested 
with Iris, Pima Indians Diabetes, and 
Breast Cancer Wisconsin databases 
available on UC Irvine Machine 
Learning Repository 
(http://archive.ics.uci.edu/ml/).  

Block scheme of the proposed hybridization Architecture of the proposed hybridization of fuzzy 
logic, neural network and coevolution algorithm 

Development of the multi - agent 
software architecture  

based on the integration of the 
artificial intelligence methods 

and the object oriented approach 

MAS framework is 
developed as 
collaborative 
component based 
framework including a 
set of design patterns 
with rules for their 
integration. Design 
patterns support 
insertion of intelligent 
systems features: 
reasoning, learning, 
and decision making.  

Fuzzy logic reasoning 
system is modeled  using 
several classes namely 
FuzzyValue, FuzzyVariable, 
FazzySet, FazzyRule and 
FuzzyRuleBase supporting 
fuzzification, inference and 
defuzzification.  

Goal 1: Multi - agent Software Architecture – framework for 
development of complex and distributed systems 

Goal 2: Design platform for multi-disciplinary cooperation:  
a core ECG system as a foundation for building different scales 
of ECG devices  for use in the hospital or in the field 

Object-Oriented (OO) approach  is 
applied to  the  design of scalable 
Electro-Cardio-Graph (ECG) System. 
The purpose of this methodology is 
to preserve real-world structure 
and relations  with the aim  to  
minimize the information  loss 
during the  process  of modelling, 
especially important for Real-Time 
Systems(RTS).  
 
ECG System represents a case study 
of the design that uses the 
integration of OO and RT methods. 
OO methods identify objects in the 
real-world domain and use them as 
fundamental building blocks for the 
software system. The experience 
based on the strongly defined 
semantics of the object model is 
discussed and related problems are 
analyzed.  

Hybrid algorithm for protein structure 
preprocessing based on clustering method  

and fuzzy logic 

Motivation 
 

Multiple pairing of protein 
structure  - a genetic mapping 
based on data mining methods - 
the formation of protein cluster 
groups  without  overlapping 
mapping of protein chains in the 
fuzzy set - the formation of 
virtual cluster structures with 
overlapping. 

        Goals 

• Finding similarities between 
the structures (selection) 

• Finding natural groupings 
between proteins (immune-
modeling) 

• Prediction of the regular 
connection between 
transfromed sets (prediction 
of protein secondary 
structure) 

Schematic representation of pre-processing 
protein structures at the level of clusters 

Overlapping protein cluster data structure 
using the fuzzy logic and fuzzy sets 

 
Proposed research is based on the 
application of the intelligent 
methods: 
 

•   Learning, 
•   Planning, and  
•   Decision making 

 
built-in the technology of the multi-
agent systems (MAS) as integrate 
method for complex software 
systems development.  
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Project description 
 

This project combines scientific-research work due to sharing of available 
resources needed for implementation of their research and exchange of 
experiences during their work. Global objective is development and 
improvement of existing methods, models and algorithms, based on the 
application of artificial intelligence, for the purpose of the immune modeling 
in the areas of biomedicine and bioinformatics. Realization of the global 
objective includes realization of the following: 
  
1. Coevolutionary algorithm for fuzzy-neural systems modeling, with 

the special interest to areas of medicine and bioinformatics, 
 

2. Development of the multi - agent software architecture based on the 
integration of the artificial intelligence methods and the object 
oriented approach, and 
 

3. Hybrid algorithm for protein structure preprocessing based on 
clustering method and fuzzy logic. 
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