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STUDY OF DIMENSIONALITY OF FUZZY INFERENCE
FOR FUZZY PID CONTROLLERS

HU Baocane (B.-G.Hu)
(National Laboratory of Paitern Recognition,Institute of Automation,Beijing 100080)

G.K.I.Mann, R.G. Gosine
(C-CORE and Faculty of Engineering and Appliced Science
Memorial University of Newfoundland ,St. John's,A1B 3X5 Canada)

Abstract A systematic study of one-,two- and three-input fuzzy inferences has been
made for fuzzy PID controllers. We propose four criteria to evaluate the functional be-
haviors of the controllers, namely, control-action composition, coupling influence, gain
dependency and rule growth. Based on a simple analysis, we conclude that the
Mamdani’s two-input fuzzy controller suffers from the difficulties according to the crite-
ria. A novel one-input fuzzy controller is proposed which consists of a “1D-3D” fuzzy 1n-
ference to generate three independent (proportional,integral and derivative)control ac-
tions. This system has shown the best inference structure with respect to the four func-

tional criteria in comparison with two- and three-input {fuzzy controllers.

Key words Fuzzy control,fuzzy PID controllers,dimensionality of fuzzy inference.
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