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Remaining useful life prediction of rolling bearings based on

attention mechanism

LU Jin, ZHANG Yong-ping
(School of Information Engineering, Yancheng Institute of Technology, Yancheng 224002, China)

Abstract: Aiming at the problems that the existing feature extraction methods of bearing vibration signals relied too much on expert
experience and the memory degradation caused by too long sequences in life prediction, a prediction model ( method) for the remaining useful
life (RUL) of rolling bearings was proposed by combining convolutional neural network-attention network ( CNN-attention) and the Encoder-
Decoder method based on the attention mechanism. First, the initial vibration signal of the rolling bearing was converted into a frequency
domain amplitude signal using the fast Fourier transform ( FFT) method. Then, a model based on attention mechanism was designed, in
which degenerate feature extraction was performed by using CNN-attention, RUL prediction was performed by using the Encoder-Decoder
network based on attention mechanism, and the problem of memory decay in the recurrent neural network in long-distance signal transmission
was further solved. Finally, in order to verify the validity of the feature extraction model as well as the lifetime prediction model, the
experiments were conducted with the PHM 2012 bearing degradation data set using the PRONOSTIA experimental platform for accelerated
bearing degradation. And the obtained predictions were compared with the predictions without the attention mechanism model and the results
of other literature methods. The experiment results show that compared with the results obtained by other methods, the average absolute errors

of the method based on the attention mechanism model are reduced by 29.41% , 32.00% , 29.56% , 32.34% , and the average scores are
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increased by 0.39% , 0.98% , 0.82% and 15.46% . The research results show that,in terms of bearing RUL prediction, the attention

mechanism-based bearing remaining useful life prediction model (method) is effective.

Key words: remaining useful life (RUL) ; convolutional neural network-attention mechanism network ( CNN-attention ) ; Encoder-Decoder

model ; degenerate feature extraction; lifetime prediction model of rolling bearing; memory degradation
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