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ABSTRACT: Relying on a single model for degradation modeling can introduce challenges, such
as model-data mismatch, poor generalization performance, and overfitting between actual moni—-
toring data and the constructed degradation model. Therefore, a stochastic remaining useful life
(RUL) prediction method for degraded equipment that considers the optimal selection of degrada—
tion models was proposed. First, based on five performance indicators including model complexi—

ty, goodness of fit, generalization performance, prediction accuracy, and robustness, a composite
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evaluation criterion was constructed using a linear weighting method. The minimum mean square

error of the prediction results was calculated using the historical monitoring data of the equipment

to determine the optimal weight coefficients of the composite evaluation criterion.

Second, an

optimal degradation model was determined for the obtained online test data, and the RUL predic-

tion results were obtained using the constructed composite evaluation criterion. Finally, the meth-

od was experimentally verified using actual degradation data of lithium—ion batteries. The results

show that the proposed method effectively selects an optimal degradation model, enhancing both

the generalization ability and robustness of the prediction.
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