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Dynamic Fault Tree Analysis Method Based on Discrete-Time Bayesian Networks

Zhou Zhongbao, Zhou Jinglun, Sun Quan, Jin Guang, Dong Doudou
(School of Information System and Management, National University of Defense Technology, Changsha 410073, China)

Abstract; A new dynamic fault tree analysis method based on discrete-time Bayesian networks is
proposed. The conversion of the dynamic logic gates, such as priority and gate, sequence enfor-
cing gate, spare gate and functional dependency gate to discrete-time Bayesian networks is stud-
ied. The top-event probability, importance measures and other diagnosis and prediction results
can be obtained subsequently using the classical algorithms based on Bayesian networks. The
comparison with Markov chain method is carried out by means of the digital aviation control com-
puter system, and the results show that the proposed method can guarantee high accuracy, and
the relative errors are no more than 0.4%. In addition, the proposed method can be easily ex-
tended to multi-state systems with non-determinate logic relations.
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