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Fault Estimation Approaches With Sliding Mode Observer and

Descriptor Observer

WEN Chuan-Bo! DENG Lu! WU Lan?

Abstract
descriptor observers is addressed for a sort of nonlinear systems subject to unknown disturbances. First, the considered

In this paper, the problem of actuator fault and sensor fault estimation based on sliding mode observers and

system is transformed into two reduced-order subsystems by linear transformation matrices. One subsystem is subject to
actuator fault and the disturbance, and the other is affected by sensor fault and the disturbance, which is then further
transformed into a descriptor system. A sliding mode observer and a descriptor observer are designed to process the
above two subsystems, respectively. A sufficient condition is presented to ensure that estimation errors are uniformly
bounded, and the estimates of system state as well as the unknown disturbance are obtained. Furthermore, by using the
equivalent output injection concept, actuator fault reconstruction is achieved, whose robustness is ensured by employing
the estimation of disturbance as compensation. The estimate of sensor fault is also obtained according to the output of
the descriptor observer. Finally, a numerical example is employed to demonstrate the effectiveness and robustness of the

proposed approach.
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