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Variable Condition Fault Diagnosis of Rolling Bearings Based on
Optimized Residual Convolution Network

Duan Zesen, Hao Rujiang., Zhang Xiaofeng., Cheng Wang, Xia Handuo

(School of Mechanical Engineering, Shijjiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract: In order to solve the problem that the fault diagnosis effect of rolling bearings is not ideal due to the
interference of variable load and variable noise in the actual operating environment, a one-dimensional residual conv-
olutional neural network method was proposed for the fault diagnosis of rolling bearings under variable working
conditions. The normalized original bearing vibration signals were input into the network model, and multiple one-
dimensional convolution layers with residual connections were used to extract features. After multiple convolution
pooling, they were finally input into the Softmax layer for classification, and the fault types of bearing vibration
signals were output. The proposed method was compared with the classical models of one-dimensional convolutional
neural network (CNN), Lenet-5 and AlexNet. The results show that the average accuracy of the proposed method
is 94.16% and 95. 31% in the variable noise experiment and the variable load experiment, respectively, which are
higher than other classical neural networks. The proposed method has strong noise resistance and generalization ability.
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