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Fault diagnosis for multistage dynamic processes based on

signed directed graph

ZHOU Hong, ZUO Hong-fu, SU Yan, BAI Fang
(College of Civil Aviation,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: After analyzing the dynamic characteristics of multistage processes, new
qualitative description model—process dynamic signed directed graph (PDSDG) was pro-
posed by introducing the stage conditions to unmeasured nodes in SDG. The modeling meth-
od and a D matrix-based diagnosis method were given. The proposed model can meet the de-
mand of adjustment along with the conditions, and the diagnosis method disposed the nodes
that were not online observed. PDSDG had better resolution than static SDG by comprehen-
sive consideration of different stage diagnosis results. Finally, the fault diagnosis model of
an aircraft engine bleed system was built with the proposed method. The case results proved

the effectivity and utility of this model.)
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Fig.3 SDG of medium pressure bleed of engine
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Fig. 4 SDG of high pressure bleed of engine
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Table 7 Failure dependence matrix of medium-

pressure-bleed stage
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pressure-bleed stage
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Table 10 Diagnosis results of each stage
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