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(d) MMOCNN recognition result on dataset B
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and B
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Tab.3 Quantitative evaluation of feature learning quality

. - RAEEED
Su/Sw (Sy+Sw)/Sy
CNN 30.92 31.93
MMOCNN 31.09 32.09
CNN 27.48 28.48
MMOCNN 55.36 56.35
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Tab.4 Identification results of imbalanced datasets by different methods %

Bl A Jrik PETE :
NR BS IRS ORS BM IRM ORM BL IRL ORL Bk
SVM 100 98.0 100 100 85.0 99.0 100 77.0  100.0  100.0 95.9
A BPNN 100 97.0 100 100 90.0 98.0 100 83.0 98.0  100.0 96.6
MMOCNN 100 100.0 100 100 100.0  100.0 100 100.0  100.0  100.0  100.0
SVM 100 100.0 100 100 73.0 99.0 100 28.0 98.0  100.0 89.8
BPNN 100 99.0 100 100 79.0 98.0 100 18.0 85.0  100.0 87.9
b SMOTE-+CNN 100 97.0 100 100 100.0  100.0 100 71.0 99.0 57.0 92.4
CSCNN 100 96.0 100 100 100.0 99.0 100 77.0  100.0 84.0 95.6
MMOCNN 100 99.0 100 100 100.0  100.0 100 86.0  100.0 92.0 97.7
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Fig.6 Double-span rotor comprehensive fault simulation
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Tab.5 Description of measured datasets
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Fig.8 Identification results of the proposed method on imbal-

anced datasets
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