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Abstract: In this paper, the problem of incipient sensor fault detection is investigated for linear stochastic systems. The
state estimator is constructed by using the Kalman filtering algorithm. Then, the residual and the evaluation function are
designed by means of the weighted moving average method. According to the property of the non-central x? distribution,
the relationships among the fault amplitude, the window length, the false alarm rate and the missed detection rate are
analyzed. By using the inequality technique, the optimal weights and the minimum window length, which ensure the
detectability of incipient faults in a probabilistic sense, are derived. Finally, an illustrative example is provided to verify the
effectiveness of the proposed method.
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