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Construction of Bayesian Diagnostic Network Based on Polychromatic Sets

Li Guo, Gao Jianmin, Chen Fumin, Gao Zhiyong

(State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To solve the consistency problem of knowledge representation of the Bayesian diagnos-
tic network, the mapping framework between the failure modes and the physical components are
established, and a kind of hierarchical structural model of the multiple failures is proposed com-
bined with the structural decomposition of the complex system. Following the polychromatic sets
theory, the rock-bottom frame of this model is described formally, which facilitates constructing
the computational expression and leading to a more convenient operation. Bayesian diagnostic net-
work (BDN) is generated automatically via the iterative search process on the reasoning matrices
of the polychromatic sets, and the specific procedure of the reasoning is presented. A case study
for a steam turbine is reported to illustrate the validity of the proposed method, which is helpful
to the standardization of the DBN knowledge representation and promotes the automation of the
BDN construction process.
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