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Abstract : In view of the complex operation environment of the bearings and their unstable vibration signals, which are
greatly affected by noise, and the difficulty to extract effective fault features and accurately diagnose the faults, an intelligent
diagnosis method based on improved variational mode decomposition (VMD) noise reduction and convolution neural
network (CNN) is proposed. Firstly, the number of decomposition layers of VMD is determined by permutation entropy (PE)
threshold method, and the decomposed intrinsic mode component (IMF) is reconstructed according to kurtosis criterion and
cross-correlation criterion. Then, the denoised signal is input into the CNN model as an eigenvector for training, and the
trained model is used to realize unknown fault diagnosis. The test results show that the proposed method can diagnose the
bearing faults quickly with high accuracy.
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