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A Takagi-Sugeno fuzzy model based on the reduced set-vector

YU Long, XIAO Jian, LIU Lu-zhou
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract: In applying the support-vector learning mechanism to fuzzy modeling, we find that excessive support-vectors
will lead to a complicated fuzzy model. Based on the reduced set-vector, we present a Takagi-Sugeno fuzzy model(RV—
TSFM) which alternatively extracts reduced set-vectors for generating fuzzy rules. The product-type multidimensional
fuzzy membership functions of rule-antecedents can be directly generated by Mercer kernels; and the nonlinear functions
represent the rule-consequents. By utilizing the bottom-up simplification algorithm and insensitive learning, we can effec-
tively identify the model structure and parameters. The final model derived provides a desirable accuracy and generalization
performance, as well as a highly transparent rule base. Finally, the proposed fuzzy model is successfully applied to the ap-
proximation of a two-dimensional sinc function, and the fuzzy control of a ball-and-beam system.
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3.1 PAFUET (Function approximation)
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Table 1

Parameters settings and simulation results with different fuzzy modeling method
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Fig. 1 Outputs of the closed-loop ball and beam system for

RV-TSFM with 10 rules
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