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A Study on the Nonlinear Fuzzy PID Controller
with Variable Parameters
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Abstract

This paper proposes a nonlinear fuzzy PID controller with variable parameters to improve slow rising time and
divergence occurred by limited input spaces and a resultant limited control input during fuzzification in a fuzzy PID
controller with fixed parameters, and describes the design principle and tracking performance of a proposed fuzzy PID
controller. The parameters of a proposed controller are adjusted by the stability conditions derived from ’'small gain
theorem’ and satisfy the BIBO stability of overall control system.
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Fig. 1. Structure of a fuzzy PID control system with variable parameters
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fuzzy control block 1

(R1)i: IF error=EP and rate=RP THEN output=OP
(R2)1: IF error=EP and rate=RN THEN output=0Z
(R3);: IF error=EN and rate=RP THEN output=0Z
(R4)1: IF error=EN and rate=RN THEN output=ON

fuzzy control block 2

(R1)2: IF rate=RP and acc=AP THEN output=OPM
(R2)2: IF rate=RP and acc=AN THEN output=ONM
(R3)2: IF rate=RN and acc=AP THEN output=OPM
(R4)2: IF rate=RN and acc=AN THEN output=ONM
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