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Self-adaptive fuzzy control with unknown control gain function

ZHANG Ming-jun”', SHAO Cheng'. LI Shi-kuan’

(1. School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2. Dalian Daxian Group Co. , Ltd., Dalian 116620, China )

Abstract: A robust direct self-adaptive fuzzy control scheme for a class of nonlinear system with
uncertainty and unknown control gain function is proposed to achieve tracking control. In this
scheme, only based on existence of control gain function bound, a novel certainty equivalent controller
which is unconcerned of control gain function is approximated by a generalized fuzzy hyperbolic model
(GFHM). Furthermore, a robust compensation control term is constructed in the form of hyperbolic
function to eliminate uncertainty of nonlinear system and the approximation error. Then, the overall
control system guarantees that the tracking error converges in the small neighborhood of zero and that
all signals involved are uniformly bounded, also a smooth control input with no chattering phenomena
is developed. The effectiveness of the proposed control algorithm is proved by Lyapunov function and

the simulation example of the inverted pendulum tracking control system.

Key words: fuzzy self-adaptive control; unknown control gain function; generalized fuzzy hyperbolic

model (GFHM) ; nonlinear systems



