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Implementation of Adaptive Hierarchical Fair Competion—based Genetic
Algorithms and Ilts Application to Nonlinear System Modeling
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Abstract - The paper concerns the hybrid optimization of fuzzy inference systems that is based on Hierarchical Fair
Competition-based Parallel Genetic Algorithms (HFCGA) and information data granulation. The granulation is realized
with the aid of the Hard C-means clustering and HFCGA is a kind of multi-populations of Parallel Genetic Algorithms
(PGA), and it is used for structure optimization and parameter identification of fuzzy model. It concerns the fuzzy
model-related parameters such as the number of input variables to be used, a collection of specific subset of input
variables, the number of membership functions, the order of polynomial, and the apexes of the membership function. In
the hybrid optimization process, two general optimization mechanisms are explored. Thestructural optimization is realized
via HFCGA and HCM method whereas in case of the parametric optimization we proceed with a standard least square
method as well as HFCGA method as well. A comparative analysis demonstrates that the proposed algorithm is superior
to the conventional methods.

Key Words : Fuzzy Set-based Fuzzy Model, Information Granulation(IG), Hard C-Means(HCM),
Genetic Algorithms(GAs), Adaptive Hierarchical Fair Competition Genetic Algorithms (AHFCGA)
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