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IF x, is about (z/3) and x, is about (7/3),
THEN x(t) = Ax(t) + byu(t) + b,d(t)

IF x, is about (—z/3) and x, is about (—7/3),
THEN x(t) = A x(t) + b,u(t) + b,d(t)

IF x, is about (—z/3) and x, is about (/3),
THEN x(t) = A,x(t) + b,u(t) + b,d(t)

IF x, is about (z/3) and x, is about (—7/3),
THEN x(t) = A,x(t) + b,u(t) + b,d(t)

IF x, is about (—z/3) and x, is about (0),
THEN X(t) = A,x(t) +b,u(t) + b, d(t)

IF x, is about (7/3) and x, is about (0),
THEN X(t) = Agx(t) + bgu(t) + b, d(t)

IF x, is about (0) and x, is about (—7/3),
THEN X(t) = A,x(t) +b,u(t) + b, d(t)

IF x, is about (0) and x, is about (7/3),
THEN X(t) = A x(t) +bu(t) +b,d(t)

IF x, is about (0) and x, is about (0),
THEN x(t) = Ax(t) + bu(t) + b,d(t)
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In this paper, an adaptive fuzzy extended state observer is proposed to
estimate the states and external disturbances simultaneously for Single-
Input-Single-Output nonlinear affine systems. The observer gains are
time-varying and adjusted using an adaptive law. The Takagi-Sugeno
fuzzy system is used for modeling that, unlike Mamdani methods,
provides a more precise and comprehensive analysis. The proposed
adaptive fuzzy observer is designed to relax the limitations of the
extended state observers and improve system performance as compared
to the classical methods in presence of time-varying disturbances.
Moreover, the stability of the proposed method and the convergence of
the estimation error are analyzed using the Lyapunov stability Theory.
The performance of the proposed method is shown in simulations of
control of the inverted pendulum. The simulation results, as compared to
the non-adaptive fuzzy observer, show better performance in terms of
transient and steady-state responses, control input amplitude, and
robustness in presence of measurement noise and external disturbances.
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