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Abstract

In this paper, in order to improve the disadvantages of the fixed design-parameter
fuzzy PID controller, a new fuzzy PID controller named a variable design-parameter
fuzzy PID controller is suggested. The main characteristic of the suggested controller is
to adjust design-parameters of the controller by comparing magnitudes between fuzzy
controller inputs at each sampling time when controller inputs are measured. As a
result, all fuzzy input partitioned spaces converge within a time-varying normalization
scale, and the resultant PID control action can always be applied precisely regardless of
operating input magnitudes.

In order to verify the effectiveness of the suggested controller, several a computer
simulations for a nonlinear system are executed and the control parameters of the
variable design-parameter fuzzy PID controller are throughly analyzed.
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Fig. 1 Structure of a variable design-parameter fuzzy PID control system.
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Fig. 3 Output fuzzification for fuzzy control block 1(a) / fuzzy control block 2 (b).
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Table 1 Fuzzy control rules for fuzzy control block 1 / fuzzy control block 2.

fuzzy control block 1 fuzzy control block 2
(R1),:If error = EP & rate = RP then output = OP (R1): If rate = RP &acc = AP then output = OPM
(R2),:If error = EP &rate = RN then output = OZ (R2),: If rate = RP & acc = AN then output = ONM
(R3),:If error = EN & rate = RP then output = OZ (R3): If rate = RN & acc = AP then output = OPM
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Fig. 4 Possible input combination of e’ and r"(a) / r" and a*(b).
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