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Abstract In designing fuzzy systems, it is important to select an optimal subset of fuzzy rules and
to define fuzzy membership functions simply without degrading the performance of fuzzy systems. In
this paper, in order to achieve such objectives, we propose a structure of fuzzy rules that can flexibly
deal with the increase of input space by selecting those fuzzy rules that significantly affect input space
among the whole set of fuzzy rules. To find the optimal structure of fuzzy systems through the
evolutionary search of genetic algorithms, we also propose genetic-fuzzy systems using a grammatical
encoding, in which the grammatical rules generating the structure of fuzzy systems are encoded into
an individual. Since grammatical rules represent a complex structure of fuzzy rules as a simple module
structure, the encoding of them can guarantee fast convergence and efficient search to genetic
algorithms. Moreover, we report on the application and performance analysis of the proposed method
by applying to a Iris data problem and a time series prediction problem with much input space. The
experimental results show that the proposed method has a better performance than other design
methods using the direct encoding.
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