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(The Prediction of Self-Excited Oscillation of a Fuzzy
Control System Based on the Describing Function -
Dynamic Case)
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Abstract

This paper deals with the self-excited oscillation of a system that is controlled by a dynamic

nonlinear fuzzy controller. The self-excited oscillation can be observed in the systems composed of
nonlinear elements and its analysis is as important as that of stability in the design of nonlinear
systems. By using the frequency transfer function analysis known as the describing function method
in nonlinear control theory, the oscillation is theoretically predicted. First, the describing function of
a dynamic fuzzy controller is derived and then, based on the derived describing function, self-excited
oscillation of the system controlled by a dynamic fuzzy controller is predicted. To obtain the
describing function of the dynamic fuzzy controller, a simple structure is assumed for the fuzzy
controller.
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Fig. 4. Parameters of a fuzzy controller.
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=k
olAl (A-1)(A-2)9lX] x3= —x;, %= —x |22
u(tz)=A_k(xg)B_,(:éz)u_k’a,—kA_k_l(xz)B_,(ng)u_kﬂ__‘
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i 5 = @k i 5 g (Sin 7y — sin®y)
_ l 2 v 2 T i= [ ' 3A¢k‘dw‘h
= ”{fo w(k— w Ydwk + f(; u(t)dwt} B
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0 T
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