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1. Introduction

Fuzzy technology became a very important controlling method in complex systems where traditional methods are unsuccessful. It was proved that fuzzy rule systems can be used as general approximators of any complex continuous systems. The key element of the approximation process is the construction of the corresponding fuzzy rule system that encapsulates the knowledge on the problem domain. The rule base can be considered as mapping from the Cartesian product of antecedent space into the consequence space 
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where 
[image: image2.wmf]i

D

: the domain of the antecedent space of 
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and 
[image: image4.wmf]D

: the domain of the consequence space of 
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.  In order to improve the efficiency of rule generation some kind of automatic rule generation method can be applied in the control system. These systems usually generate the rule base with some kind of analysis of the training data. One of the first proposals for automatic fuzzy rule generation was given in the work of Wang and Mendel. Summarizing the literature, it can be seen that several approaches exist for generation of fuzzy rule base. Beside the trivial enumeration method several soft computing algorithms were adapted for this problem, like genetic algorithm, neural network or clustering. Our investigation focuses on analysis of cross entropy method for rule base optimization.
In the investigated model, the goal is to find the optimal parameter quartet for the K linguistic values. The objective or fitness function is defined as follows: 
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A particular convenient measure of distance between two density functions is the Kullback-Leibler distance 
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From this formula follows that at the optimum position
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and 
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holds. To determine the optimum value of 
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from a smaller set of examples, the importance sampling method is applied to calculate the mean value. During the iteration, the 
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 is calculated as follows:   
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In the test system, the fuzzy values were given by trapezoid membership functions with three parameters. The performed analysis shows that the optimization using the cross entropy measure is a good alternative stochastic optimization method. The method provides a very general optimization framework with a relative efficient approximation rate.
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