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Fig.1 Signal segmentation of the vibration signal dataset
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Tab.1 Structure of the bearing fault sub-dataset
i i 2 70 T FEARAEL R b
R SR8 (20 Hz,0 V).(30 Hz,2 V) 1000 1024 0
P A1 R O A (20 Hz,0 V).(30Hz,2 V) 1000 1024 1
[iE R INAN (20 Hz,0 V).((30 Hz,2 V) 1000 1024 2
AEELES (20 Hz,0 V).(30 Hz,2 V) 1000 1024 3
NEE 3 (20 Hz,0 V).(30 Hz,2 V) 1000 1024 4
F2 WREIBEELEH
Tab.2 Structure of the gear fault sub-dataset
4 e 2 A T FEARA B s e
J[igHIECEe (20Hz,0 V).((30 Hz,2 V) 1 000 1024 0
[(AE R INAN (20 Hz,0 V).((30 Hz,2 V) 1000 1024 1
W W 1A (20 Hz,0 V).(30 Hz,2 V) 1000 1024 2
AR LB (20 Hz,0 V).(30 Hz,2 V) 1000 1024 3
i (20 Hz,0 V).(30 Hz,2 V) 1 000 1024 4
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Tab.3 Structure of the hybrid fault sub-dataset
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J[isgHIELEe (20 Hz,0 V).(30 Hz,2 V) 1000 1024 5
A7 IR 1A (20 Hz,0 V).(30 Hz,2 V) 1000 1024 6
HR AR HLEL (20 Hz,0 V).(30 Hz,2 V) 1000 1024 7
¢ THI 5 43 (20 Hz,0 V).(30 Hz,2 V) 1000 1024 8
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Fig.2 Sound signal acquisition experimental platform
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Tab.4 Gearbox sound signal dataset
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Fig.3 GADF images of the hybrid dataset under the operat-

ing condition of 20 Hz rotational speed and 0 V load
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Tab.5 Performance evaluation of the GADF-CNN model on the test set

il P 2 0 T HEHR A/ % K% r./% HBEIER. /% FAa/ % AUC
T 7R (20 Hz,0 V) 99.70 99.23 99.97 99.60 1
LIPS (30 Hz,2V) 99.50 100.00 100.00 100.00 1
i (20 Hz,0 V) 99.20 100.00 100.00 100.00 1
g (30 Hz,2 V) 99.70 99.92 98.87 99.39 1
RE (20 Hz,0 V) 99.56 98.92 98.85 98.89 1
RA (30 Hz,2V) 98.50 99.58 99.13 99.35 1
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Fig.7 Training results of the transfer learning model under the operating condition of 21 Hz rotational speed and 0 V load
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Tab.6 Performance evaluation results of the transfer learning model on the test set
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(b) t-SNE visualization results of the GADF-CNN model
output features
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Fig.9 tSNE visualization results of the original features of
the mixed dataset and the output features of the
GADF-CNN model
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transfer learning model
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