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Remaining useful life prediction of bearings based
on deformable convolution

ZHOU Lijian, BU Zhenfei, GENG Zengrong, SUN Yiping, ZHOU Yuguo"
(School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: To address the problem of uneven distribution of features extracted from the
standard convolutional kernel in the neural network for the prediction task of the Remaining
Useful Life (RUL) of rolling bearings, this paper establishes an Attention-based deep De-
formable convolutional Residual Network (ADRN) to extract the degradation features of the
bearing and calculate the Health Indicator (HD. The time-frequency features of the bearing
are extracted by Continuous Wavelet Transform (CWT). The degenerate features of the
time-frequency map of the bearing are extracted by ADRN and the HI is computed by Tanh
activation function. To improve the constraint ability for abnormal value, the dynamic loss
function proposed in this paper is used in the training process for overall network. The HI is
smoothed by Savitzky-golay filter, and the regression equation is obtained by fitting the HI
with polynomial function to predict the RUL of the bearing. The experimental simulations
on the PHM2012 data set prove that the proposed method obtains more accurate prediction
results than other methods.
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