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Optimization of Fuzzy Inference Sysiems Based on Data Information Granulation

9B kb E AT E T
(Sung-Kwun Oh * Keon-Jun Park - Dong-Yoon Lee)

Abstract - In this paper, we introduce and investigate a new category of rule-based fuzzy inference system based on
Information Granulation(IG). The proposed rule-based fuzzy modeling implements system structure and parameter
identification in the efficient form of "If..., then..” statements, and exploits the theory of system optimization and fuzzy
implication rules. The form of the fuzzy rules comes with three types of fuzzy inferences: a simplified one that involves
conclusions that are fixed numeric values, a linear one where the conclusion part is viewed as a linear function of
inputs, and a regression polynomial one as the extended type of the linear one. By the nature of the rule-based fuzzy
systems, these fuzzy models are geared toward capturing relationships between information granules. The form of the
information granules themselves becomes an important design features of the fuzzy model. Information granulation with
the aid of HCM(Hard C-Means) clustering algorithm helps determine the initial parameters of rule-based fuzzy model
such as the initial apexes of the membership functions and the initial values of polynomial function being used in the
premise and consequence part of the fuzzy rules. And then the initial parameters are tuned (adjusted) effectively with
the aid of the improved complex method(ICM) and the standard least square method(LSM). In the sequel, the ICM and
LSM lead to fine-tuning of the parameters of premise membership functions and consequent polynomial functions in the
rules of fuzzy model. An aggregate objective function with a weighting factor is proposed in order to achieve a balance
between performance of the fuzzy model. Numerical examples are included to evaluate the performance of the proposed
model. They are also contrasted with the performance of the fuzzv models existing in the literature.

Key Words : Fuzzy Inference Systems, Information Granulation, Clustering Algorithm, Improved Complex Method,
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Table 3 Comparison of identification error with previous

fuzzy models
Model FH PI
Sugeno and Yasukawal[12] 6 0.079
Gomez-Skarmeta et al.[13] 5 0.070
Kim et al.[14] 3 0.019
Kim et al{15] 3 0.0089
Basic PNN 0.0212
Oh et al.[16] —
Modified PNN 0.0041
BFPNN 9 0.0033
Park et al.[17]
MFPNN 9 0.0023
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9(3x3) 0.00003
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Table 4 Performance index with weighting factor using ICM
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Table 5 Performance index with weighting factor using G

based ICM
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Model P | Pl |E_PI|#3F
Tong’s model{6] 0.469 19
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