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Abstract: Fuzzy system is a kind of artificial intelligence method with strong explanatory ability. The classical
Wang-Mendel (WM) method can automatically obtain fuzzy rules from data, and it has become an important intelligent
modeling method. There are many problems in this method, such as the large number of rules and the low precision. And at
present, there are many problems in the improved methods, such as complex calculation and low efficiency. For this reason,
a new method of fuzzy system optimization modeling based on improved genetic algorithm and rule reduction based on
support degree: genetic fuzzy system (GFS) was proposed. By optimizing the structure and membership function parameters
of the fuzzy system, the concrete algorithm of GFS1, GFS2 and GFS3 models were constructed by different combinations of
objective functions. The results of fuzzy modeling experiments on the standard and noisy power output data sets show that: 1)
GFSi (i =1,2,3) model fitting accuracy is higher than WM method and the number of rules is less; 2) its anti-noise capability
is significantly better than that of RBF and BP neural network; 3) the fitness function of GFS3 has the best evaluation effect,
so its performance is optimal. The method proposed in this paper gives full play to the advantages of the interpretability and
robustness of the fuzzy system and guarantees the accuracy at the same time. It is a potential artificial intelligence algorithm.
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