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ABSTRACT: A complex network—based health index (HI) construction method was proposed to
address the issue of constructing an HI that accurately reflects system degradation and enhances

the prediction accuracy of the remaining useful life (RUL) of major equipment. First, the correla-
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tion of multi—source data was analyzed to establish a performance network model based on the
correlation of sensor indices, and the coupling mechanism among the multi—source data was char-
acterized using network dynamics. Subsequently, utilizing the established network and dynamic
model, the degree of influence of each sensor index on the system state was analyzed to obtain
its weight factor. The fusion of multi-source data was achieved through linear weighting to con—
struct a composite HI. Finally, the Wiener process was utilized for degradation modeling and life
prediction based on the constructed HI. The proposed method was validated using a C-MAPSS
engine dataset. The results indicate that the constructed HI can effectively reflect the degradation
process of the engine, and can outperform the single-sensor index and existing HIs in terms of
HI performance evaluation and engine life prediction. Thus, the effectiveness of the proposed
method is validated.
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