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Abstract: A scheme to design observer with unknown input and unknown input reconstruction
for Lipschitz nonlinear systems is proposed when the observer matching condition is not satisfied.
An auxiliary output vector is constructed to satisfy the observer matching condition, and a high-
order sliding mode differentiator with high-gain is designed to exactly estimate the auxiliary
output vector and its derivative. Then, an adaptive robust sliding mode observer which complies
with a robust sliding mode control law and an adaptation law is developed based on the
estimations of the auxiliary output vector and its derivative, and an unknown input reconstruction
method is derived without using the derivative information of system’s output vector. The
Lipschitz constant does not need to be known and is adjusted using the adaptive law. The method
of unknown input reconstruction avoids the direct use of the derivative information of system’s
output. Simulation results show that states and unknown inputs can be gradually estimated by
the proposed unknown input observer when the observer matching condition is not satisfied, and
that the Lipschitz constant can be adjusted within 5 seconds by the proposed adaptation law.
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