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Adaptive sliding-mode observer for actuator fault reconstruction in
nonlinear system with mismatched uncertainties
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Abstract: An estimator of actuator fault is proposed, based on adaptive sliding-mode observer for the unmatched
Lipschitz nonlinear system with unknown disturbances. Firstly, an auxiliary matrix of output is introduced, which makes
the matching condition satisfied; and a high gain observer is designed, which is used for the accurate estimation of the
unknown auxiliary output. Secondly, a sliding-mode observer for fault reconstruction is designed for the auxiliary output
system and an adaptive law is designed to modify the gain of the controller on-line by considering the condition of unknown
upper bound fault; a theorem for the stabilization of the estimated state error is put forward; and under the application of
complementary lemma of Schur, the designed method of observer feedback matrix is transformed to an optimization issue
and is solved by the linear matrix inequality; meanwhile, a linear transformed matrix is introduced; the sliding-mode gain
is designed under the unknown upper fault bound, which makes the estimate error of output stable and the sliding-mode
motion take place in finite time; then, under the application of equivalent output injection concept, the actuator fault can be

reconstructed. Finally, an example validates the effectiveness of the proposed method.
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