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Safe diagnosability for intermittent faults of discrete-event systems

LIU Fu-chun't, TANG Shun-giao', ZHAO Rui', DENG Xiu-qin®, CUI Hong-gang"

(1. School of Computers, Guangdong University of Technology, Guangzhou 510006, China; 2. School of Applied
Mathematics, Guangdong University of Technology, Guangzhou 510006, China; 3. Science and Technology Innovation
Center of Dongyuan, Heyuan 517500, China)

Abstract: Intermittent faults diagnosis of discrete event systems (DES) can detect intermittent faults in the system in
time, but the system may execute unsafe operation during the fault detection. An approach for safe diagnosability is
proposed for intermittent faults of DESs. Firstly, the system with intermittent faults is modeled, and the notion of safe
diagnosability for intermittents faults of DESs is formalized. Then we construct the recognizer of illegal language to
identify the sequences of the forbidden operations. Based on the recognizer, the safe verifier is constructed. In particular,
a necessary and sufficient condition of safe diagnosability for intermittent faults of DESs is proposed and a safe diagnosis
of intermittent faults is achieved. It is guaranteed that not only each intermittent fault occurring in safe diagnosable DESs
can be detected in time, but also the system does not execute any unsafe operation during the fault detection.

Keywords: discrete-event systems; intermittent faults; fault diagnosis; safe diagnosability; recognizer; verifier
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