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A fuzzy control method for flexible-joint inverted pendulums

ZHAO Xiao-fei, ZHANG Jing-gang
(School of electronics information engineering of Taiyuan University of Science and Technology, Taiyuan 030024, China )

Abstract ; modeling of a linear single-stage flexible-joint inverted pendulum involves multiple interacting variables.

A novel fuzzy control method was proposed that would solve the rule explosion problem by applying a fusion func-

tion. The feedback gain matrix, which makes the system stable, was calculated using optimal control theory. Then

the fusion function was constructed with a feedback gain matrix which reduced the dimensions of variables passed to

the fuzzy controller. Simulations and practical experiments were conducted. The results showed the validity and cor-

rectness of the method.
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Fig.1 Linear 1-stage flexible~joint inverted pendulum system
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Table 1 Flexible joint inverted-pendulum$ parameter
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Fig.3 Fuzzy controller schematic
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real-time control diagram
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