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On the Derivation of TSK Fuzzy Model for
Nonlinear Differentical Equations
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Abstract

Derivation of TSK fuzzy model from nonlinear differential equation is a fundamental issue in the field of theoretical
fuzzy control. The method which does not vield affine local differential equations at off-equilibrium points is proposed
in this paper. A prototype TSK fuzzy model which has triangular membership functions for linguistic terms of the
antecedent part is derived systematically. And then GA is used to modify the membership functions optimally.
Simulation results show the validity of the proposed method.
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Fig 1. Nonlinear differential equation description of
dynamics system using TSK fuzzy modeling

Plant Rule 1 : if x is [a], then ¥ = fl1(x)

Plant Rule 2 : if x is [b], then y = 2(x) (1)

Plant Rule 3 : if x is [c], then v = f3(x)
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Table 1. Each model’s fitness values at several initial position
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21915 HH2d Wang Model 10 32];}\}§} = ;[]2134& 80 325/&@} Are 344 Model
10° 2254874 1.0854 15.3143 14.8282 1.0862
20° 249.4967 0.9659 6.0541 5.6952 3.1519
30° 217.0891 0.7162 0.7665 0.7713 0.789%
40° 170.3152 1.0517 0.9915 1.0504 0.8356
50° 124.1631 1.6052 1.0002 1.0546 1.0463
60° 85.4018 3.7003 2.3582 2.6587 2.5271
70° 56.0598 6.8912 1.0097 0.9516 0.9854
80° 35.8583 38.0235 2.4925 1.6035 1.6014
& A 1,128.0131 26.0159 72.4945 107.01 10.422
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