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Fig. 1 Characteristic changes throughout lifecycle of bearings
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Remaining life prediction of rail transit motor bearings
based on auto-encoder and random forest

LI Wei'?

(1. CRRC Yongji Electric Co., Ltd., Yongji, Shanxi 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yongji, Shanxi 044502, China)

Abstract: Life prediction of rolling bearings in rail transit traction motors faces challenges such as scarcity of fault samples and dif-
ficulty in lifecycle data acquisition. To address these issues, this paper proposes a method for predicting remaining useful life (RUL) of
bearings by integrating an auto-encoder (AE) with random forest (RF). Firstly, an AE was employed to perform unsupervised feature
learning on fault-free bearings, and the sample expansion was realized through reconstruction error modeling to mitigate the impact of in-
sufficient fault samples. Secondly, an RF regression model was built to predict the RUL of bearings, and the mean squared error (MSE)
loss function was used to evaluate the prediction performance. Finally, a multi-step regression prediction model based on RF was con-
structed to predict the RUL of bearings through iteration. The accuracy of the proposed method was verified using lifecycle test data of
rolling bearings for a specific traction motor. The results show that the proposed method can accurately predict the RUL of rolling bear-
ings, offering a novel approach for life prediction of bearings in rail transit traction motors.

Keywords: rolling bearing; remaining useful life; auto-encoder; random forest; multi-step prediction
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