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A Rolling Bearing Fault Diagnosis Method Based on Ce-ATRP-CNN

JIANG Liying, SHENG Xinran, LI He
(College of Automation, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The fault features of vibration signals from rolling bearing are easily affected by noises in actual operating envi-
ronments, which are ineffectively reflect in the images with an one-dimensional signal converted into an two-dimensional im-
age, thus affecting the identification of faults. To address these issues, by innovatively introducing the adaptive threshold
into the recurrence plot encoding, an image conversion method for the adaptive threshold recurrence plot (ATRP) encoding
is proposed. On this basis, a Ce-ATRP-CNN fault diagnosis model is further presented. The original vibration signal is pre-
processed through cepstrum analysis, which can filter out the noise to a certain extent. The proposed ATRP converts the
processed one-dimensional vibration signal into a two-dimensional fault feature image, namely ATRP image. As the input of
the convolutional neural network (CNN), the ATRP image is used to achieve in-depth extraction and diagnostic identification
for the fault features of rolling bearings. Experiments are verified on the CWRU and HUST bearing fault datasets, and the

accuracies of the fault diagnosis reach up to 99.17% and 99.05%, respectively, which shows that the model has a good

fault recognition ability and generalization performance.
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