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Adaptive fuzzy sliding-mode control method based on fuzzy tree model
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Abstract: Based on fuzzy tree model, an adaptive fuzzy sliding-mode control strategy with supervisory controller is
proposed for a class of nonlinear systems. In this strategy, the unknown nonlinear functions are approximated by the fuzzy
tree model to obtain the prototype controller; the linear parameters in the fuzzy tree model are adjusted online to improve
the performance of the controller in realizing the tracking control to a bounded set point input. Because of the adaptive
partition of the input space, the fuzzy tree identification methods greatly reduce the number of fuzzy rules. This avoids, in
some extent, the problem of “rule explosion” which often occurs in the fuzzy control for high dimension nonlinear systems.
With the help of a supervisory controller, the resulting closed-loop-system is globally stable in the sense that all signals
involved (states, controls, parameters, etc.) are uniformly bounded. By Lyapunov method, the tracking error is proved to
be asymptotically converging to zero. The numerical simulation of controlling an inverted pendulum verifies the efficiency

and advantage of the proposed method.
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3 BURIR R (Fuzzy tree model)
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4 128 (Controller design)
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Fig. 2 Simulation results for the proposed method with
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