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Abstract: This paper proposes a method for fault diagnosis of rolling bearings using deep transfer
learning and adaptive weighting considering the fact that the samples in the extra fault category of
target domain dataset affects the fault diagnosis accuracy of rolling bearings. Firstly, a feature
extraction module is established to map the bearing samples into high-dimensional feature space
with deep convolution neural network. Secondly, a weighted domain discriminator is designed
based on transfer learning and the samples are adaptively weighted. Through the adversarial
training in the feature space, the domain similarity of the samples in the same health status is
increased between the target and source domains, and the domain similarity of the samples in

extra fault category are suppressed. Then, a threshold is set according to the sample weights and

OB . 202171203, fEFBIA . BT (1989, 93, B, VRO s V2 G E ) 9 1 I TR, 4
H . lﬂ%ﬁ?ﬁﬂ‘%ﬁéiﬁﬂﬂlﬁﬁ(52105080);@3@% E AR Bl 2F L w28 3 R R B30 H (2020 Q-365) s H 1+ )5 Bl = R4 R
B3 H (2020M683393)

I £ W BRI ] : 2022-04-29 W 2% W R HL ik . http: // kns. enki. net/kems/detail/61. 1069, T. 20220428. 1941, 004, html



2 [ 7 . ]

K%

&

1% 556 &

domain similarity so as to mark the samples in extra fault category as those with unknown faults.

Finally, the fault diagnosis knowledge of source domain is transferred to the fault identification of

samples in the same health status in target domain. The proposed method is verified with the

gearbox bearing dataset bearing dataset of Case Western Reserve University and locomotive

bearing dataset. The results show that the diagnosis accuracy of the proposed method is 89 %

higher for the three datasets, while that of the method compared is lower than 80%. This

indicates that the proposed method can eliminate the influence of extra fault category and realize

effective diagnosis of rolling bearing faults.

Keywords: rolling bearing; unknown fault; convolution neural network; deep learning; transfer

learning; fault diagnosis
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LGRS fEHIRAE FE/ (e min D) REEAEE
A N/IF/OF/RF 600 912
Al N/OF/RF 600 684
A2 N/IF/RF 600 684
A3 N/IF/OF 600 684
B N/IF/OF/RF 1 800 912
Bl N/OF/RF 1 800 684
B2 N/IF/RF 1 800 684
B3 N/IF/OF 1 800 684
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Fig. 9 Transfer diagnosis results for bearing data of Case

Western Reserve University
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