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Abstract: A framework of integrated heterogeneous data and intelligent maintenance decision was
proposed aiming at the multi-source heterogeneous data in intelligent maintenance decision for
railway signaling systems. By means of transformation and fusion from local resource description
framework (schema)(RDF(S)) to global RDF(S), the fusion of heterogeneous data was realized.
In addition, a Bayesian net (BN) based intelligent maintenance decision model was constructed by
combing the structural expectation maximum (SEM) algorithm for missing data with the expert
knowledge. The correctness and efficiency of the proposed framework and the RDF (S) fusion
algorithm were verified by the maintenance data from Wuhan-Guangzhou high-speed railway
signaling systems in 2011-2012. The experimental results show that the computational complexity
of the proposed ontology fusion algorithm is polynomial, and the average accuracy of the fault
diagnosis for the first level reaches 92.4%. Therefore, the proposed framework may improve the
accuracy and efficiency of the intelligent maintenance decision of high-speed railway systems.
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