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Vector set inversion interval filtering based fault observer design

WANG Zi—yunl’QT, ZHANG Meng—dil, WANG Yan', JI Zhi—cheng1

(1. Engineering Research Center of Internet of Things Technology Applications of Ministry of Education, Jiangnan
University, Wuxi 214122, China; 2. Key Laboratory of Advanced Process Control for Light Industry of Ministry of
Education, Jiangnan University, Wuxi 214122, China)

Abstract: A vector set inversion interval filtering based actuator fault observer design method is proposed for the linear
time-invariant system with unknown but bounded disturbance and noise. By considering actuator fault as an augmented
state vector, an augmented system equivalent to the original system is constructed. Then a fault observer based on the
augmented system is designed to obtain the interval estimation of actuator fault. At the same time, the set inversion
is carried out by using the multi-time measurement outputs. Inversion contraction interval can be used to improve the
observer estimation interval by intersecting both intervals, which reduces the wrapping effect of interval computation.
Finally, the simulations verify the effectiveness and practicability of the proposed method.
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