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Interval Estimation for Sensor Fault Based
on Robust Positive Invariant Set

ZHANG Wen-Han' WANG Zhen-Hua' SHEN Yi!

Abstract This paper proposes an interval estimation method of
sensor fault for linear discrete-time system with unknown
disturbances and measurement noise. A descriptor system, which
is equivalent to the original system is constructed by considering
the fault as an auxiliary state. Based on the descriptor system, a
robust augmented state observer is designed by using bounded
real lemma to obtain the point-estimation of sensor fault and
attenuate the effects of disturbances and measurement noise.
Then, the zonotope technique is used to realize the interval
estimation of fault. Moreover, a method to reduce the
computational complexity of interval estimation is proposed
based on robust positive invariant set. Finally, numerical
simulation of a vertical take-off and landing (VTOL) aircraft
linear model is given to illustrate the effectiveness and superiority
of the proposed approach.
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