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Fast and robust fault diagnosis of a class of nonlinear systems

LI Ling-lai, ZHOU Dong-hua

(Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: In recent years, robust fault diagnosis of nonlinear systems has become one of the most difficult prob-
lems in the fault diagnosis community. By combining the Polycarpou’ s approximator with sliding mode ob-
servers, a novel approach to robust fault diagnosis of a class of nonlinear uncertain systems is proposed in this ar
ticle, in which a new adaptive learning algorithm we proposed is applied. Exact state estimates are obtained by
the sliding mode observers, which can eliminate the impact of modelling uncertainties, and meanwhile, the on-
line approximator is used to estimate the fault amplitude in real time. By use of Lyapunov function, it is proved
that the errors of state and parameter estimates are consistently bounded. Simulation results on a three tank sys-
tem DT S200 demonstrate the effectiveness of the proposed approach. In addition, the fault detection time of the
proposed approach is greatly shortened due to the introduction of the sliding mode, which is superior to the welk
known online approximator method proposed by Polycarpou.
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