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Prediction of Rolling Bearing Degradation Trend Based on Cumulative
Fuzzy Entropy and Bi-LSTM

TANG Bin',CHI Maoru' ,ZHAO Minghua®
(1. State Key Laboratory of Rail Transit Vehicle System,Southwest Jiaotong University , Chengdu 610031, China;
2. Qingdao National Innovation Center of High Speed Train, Qingdao 266111, China)
Abstract:In order to compensate for the deficiency that the fuzzy entropy feature has difficulty in reflecting the monotony
deterioration trend of rolling bearing in the process of degradation, and predict the bearing degradation trend more accurately, a
prediction method combining the cumulative fuzzy entropy feature index and Bi—LSTM is proposed. The feature sequence of the
vibration signal is extracted according to the fuzzy entropy algorithm, and the cumulative fuzzy entropy feature index is obtained
through the cumulative transformation. The degradation trend of the bearing is predicted by the Bi—LSTM based on features of
historical state degradation. The experimental results show that the cumulative fuzzy entropy characteristic index can not only
reflect the early degradation of the bearing, but also has good monotonicity. And for the same cumulative fuzzy entropy feature
index, the Bi—LSTM prediction model, compared with LSTM and GRU prediction models, has higher prediction accuracy.
Keywords : rolling bearing; degradation trend prediction; cumulative fuzzy entropy; bidirectional long — short term memory
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