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Indirect adaptive fuzzy output-feedback controller for a SISO nonaffine
system with unknown control direction

ZHOU Wei-dong, LIAO Cheng-yif
(College of Automation, Harbin Engineering University, Harbin Heilongjiang 150001, China)

Abstract: To deal with the singularity problem of the controller for the single-input single-output (SISO) nonaffine
nonlinear system when the control direction is unknown, we propose an indirect adaptive fuzzy control scheme. The
nonaffine nonlinear system is first transformed into an affine system by using the mean value theory, and then a fuzzy logic
system (FLS) is utilized to approximate the unknown functions in the affine system. Using Lyapunov stability theorem, we
derive the adaptive laws for FLS parameters. The fuzzy controller which can remove the singularity problem is designed.
On the basis of the aforementioned work and by designing an observer to estimate the tracking error, we construct an
adaptive fuzzy output-feedback controller. The difficulty in controller design when the system state is unavailable has been
overcome. The Lyapunov stability theory is utilized to prove that the tracking error is asymptotic convergent and all signals
in closed-loop system are bounded. Finally, the simulation results demonstrate the feasibility and validity of the proposed

control schemes.
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