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Abstract: A new multi-channel sample construction method combing with deep convolutional
neural network is proposed to improve the effectiveness of bearing fault diagnosis. The time-
frequency domain features of vibration signals from bearings at both ends of the rotor are
extracted by continuous wavelet transform, and two types of signal-channel samples are
constructed based on the obtained results. Then the third type of single-channel sample is
produced by performing average operation on the two former types of single-channel samples.
Furthermore, the obtained three types of single-channel samples are combined to obtain the three-
channel sample adopted for fault diagnosis. The deep convolutional neural networks of different
structures are established with the three types of single-channel samples and the three-channel
samples respectively, the diagnosis is thus carried out on the rolling bearing with respect to
different fault types and severity levels. A comparison between the diagnosis performances of
single-channel samples and multi-channel samples indicates that the diagnosis accuracy of three-

channel samples is obviously better than that of single-channel samples with different network
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structures. This approach provides a reference for bearing fault diagnosis in terms of sample

construction.

Keywords: bearing fault diagnosis; three-channel samples; deep convolutional neural network;

continuous wavelet transform
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