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Application of a Fuzzy Controller with a
Self-Learning Structure
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Abstract

In this paper, we evaluate the performance of a fuzzy controller with a self-learning structure,
The fuzzy controller is based on a fuzzy logic that approximates and effectively represents the un-
certain phenomena of the real world. The fuzzy controller has control of a plant with a fuuzy infer-
ence logic.
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However, it i1s not easy to decide the membership function of a fuzzy controller and its

controlrule., This problem can be solved by designing a self-learning controller that improves its

own controllaw to its goal with a performance table.

The fuzzy controller is implemented with a 386PC, an interface board, a D/A converter, a PWM

(Pulse Width Modulation) motor drive-circuit, and a sensing-circuit for error and differential of error.

Since a Buall and Beam Svstew 1s used in the experiment, the validity of the fuzzy controller with

the self-learning structure can be evaluated through the actual experiment and the computer simu-

lation of the real plant. The self-learning fuzzy controller reduces settling time by just under 10%.
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Table 1. Fuzzy Rule-Base
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NB | PB| PB | PB | PB | PM | PS | ZE

NB |NM| NS | ZE | PS |PM | PB
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2 | NS PB | PB | PM | PS | ZE | NS | NM

21 ZE | PB | PM | PS | ZE | NS |NM | NB

-

PS | PM | PS | ZE | NS | NM | NB | NB

PM | PS | ZE | NS | NM | NB | NB | NB

PB | ZE | NS |NM | NB . NB | NB | NB

H2 4% ¥7ti
Table 2. Performance Index Table
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Fig 3. Ball and Beam System
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