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Fig.1 Flow chart of ViT rolling bearing

fault diagnosis method
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Fig.2 Time-frequency plots of four different types of rolling bearing acoustic signals
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Fig.3 ViT classification structure
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Table 2 Description of sound signal datasets for various
types of rolling bearings
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Table 3 VIiT test accuracy

TEFR UKL 1 2 3 4 5
/% 97.43 97.57 97.97 97.50 97.52
TEFR UKL 6 7 8 9 10

THERE/% 98.00 97.80 97.36 97.85 97.81
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Fig.7 Test accuracy of three rolling bearing fault

diagnosis methods
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Table 4 Comparison between three rolling bearing fault
diagnosis methods
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Fig.8 Visualization of ViT classification feature vectors
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Study on Rolling Bearing Fault Diagnosis Method Based on Acoustical
Signal and Vision Transformer

Ning Fangli, Wang Jialong, Wang Ke
Northwestern Polytechnical University, Xi’an 710072, China

Abstract: The reliability of airborne equipments has a significant impact on aviation safety. Aiming at the
characteristics of rolling bearings that are prone to faults and have unstable fault signals, a rolling bearing fault
diagnosis method combining short time Fourier transform and Vision Transformer(ViT) is proposed. Firstly, the
sampled rolling bearing sound signal is converted into a time-frequency map containing the time of frequency
occurrence through the short time Fourier transform. Secondly, the time-frequency map is segmented chronologically
as input to the ViT. The VIiT extracts the information in the image block through the multi-attention mechanism and
outputs the output data. The output data is matched by multiple perceptrons to realize the recognition of different
types of rolling bearing faults. The experiment shows that the proposed method has higher accuracy in rolling bearing
fault diagnosis compared to CNN and CNN+LSTM rolling bearing fault diagnosis methods. A new approach for the
diagnosis of bearing faults in airborne equipments is proposed in this work.
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