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Abstract: The fault data of bearings exhibited significant distribution discrepancies under varying
operating conditions, relatively low diagnostic accuracy was resulted in practical fault detection mod-
els. Additionally, most existing research on cross-domain bearing fault diagnosis primarily emphasized
inter-domain alignment and intra-class comparison, while neglecting the influences of interactions be-
tween subdomains. Therefore, a cross-domain fault diagnosis method of bearings was proposed based
on joint subdomain contrast alignment. In order to highlight the fault features, the bearing vibration
signals were transformed into time-frequency graph by short-time Fourier transform, and the fault
features were obtained by inputting them into the feature extraction module. Domain adaptation meth-
ods achieved cross-domain recognition by transferring knowledge learned from the source domain to
the target domain. During the domain adaptation processes, a joint subdomain contrast alignment
strategy was used to bring samples from the same subdomain closer together while separating samples
from different subdomains, which aligned the subdomain distributions of the same class samples
among the source and target domains, thereby enhancing the model’s generalization ability in the tar-
get domain. Resnet34 was used as the feature extraction network on the model architecture, and the
maximum mean difference was used at the output of the network to align the global distribution of the
source domain and the target domain. Compared with the classical domain adaptation methods, the
experimental results on the bearing fault data set of Case Western Reserve University shows that the
cross-domain fault diagnosis method of bearings based on joint subdomain contrast alignment has bet-
ter feature transfer ability.

Key words: fault diagnosis; rolling bearing; transfer learning; contrast alignment; subdomain ad-
aptation
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Fig.1 Comparison of domain adaptation methods
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Fig.5 STFT images of bearing fault signals under different working condition
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Tab.2 Transfer diagnosis results of bearing experiments

TH Tk

DANN MMD DC DSAN | JSCAN
0—1 98.37% | 86.30% |95.81% | 97.52% | 98.30%
0—>2 96.27% | 84.85% [95.63% | 98.82% | 99.32%
0—>3 98.73% | 86.78% [87.71% | 97.21% | 98.68%
12 94.30% | 87.93% ]93.82% | 96.20% | 99.12%
13 98.87% | 89.66% |96.15% | 97.64% | 98.89%
2—>3 98.69% | 90.51% [93.59% | 96.23% | 98.57%
30 97.02% | 92.80% [98.92% | 98.32% | 98.69%
3—>1 96.90% | 85.68% |97.84% | 98.41% | 98.45%
3—>2 94.33% | 86.87% [96.37% | 95.67% | 99.21%
2—>1 96.39% | 83.30% [93.79% | 96.78% | 99.37%
20 97.58% | 87.57% |96.35% | 95.33% | 98.78%
10 98.72% | 88.35% |94.30% | 98.43% | 98.64%
-1 97.18% | 87.55% [95.02% | 97.21% | 98.83%
xR 98.87% | 92.80% [98.92% | 98.43% | 99.37%

3
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Fig.6 Test results for 12 groups of migration tasks
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