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Abstract

This paper presents a novel distributed fault detection approach for discrete-time impulse systems,
leveraging an optimization framework constrained by a mixed dissipativity inequality. The interaction
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characteristics between system units are considered. First, the research emphasizes the design of a
fault detection observer that operates under impulse actions, ensuring compliance with fault mixed
sensitivity and disturbance mixed robustness requirements. By introducing the concept of mixed
vector dissipativity, the proposed approach systematically addresses the effects of impulse actions,
fault sensitivity conditions, and disturbance robustness conditions, ensuring that the impulse error
dynamics are mixed vector dissipativity with respect to the mixed supply rate. Then, sufficient con-
ditions are derived to guarantee the dynamic vector dissipativity of the impulse estimation error.
Finally, the parameters of the fault detection observer are obtained offline by solving the optimiza-
tion problem constrained by mixed dissipativity inequalities, and online fault detection is realized.
In numerical simulation, the effectiveness and superiority of the proposed method are verified by
comparing with existing method.
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Figure 1. Residual evaluation of fault detection observer 1
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