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Abstract:  With the rapid development of intelligent manufacturing and industrial big data, transfer learning has been
widely applied in the field of fault diagnosis of rotating equipment. In the industrial field, there are a large number of sce-
narios where the label space of the target domain is a subset of the label space of the source domain. The existing transfer
learning is unavailable to eliminate the effect of negative transfer of the outlier categories of the source domain on the classi-
fication performance of the target domain. In contract, partial transfer learning can realize the feature alignment between
the shared categories of the source domain and target domain data by limiting the contribution of source data of different cat-
egories in the feature alignment process. However, the existing partial transfer learning only considers the marginal distribu-
tion alignment between the shared categories of the source domain and target domain data, while neglecting the conditional
distribution alignment between the shared categories of the source domain and target domain data, which leads to a poor ac-
curacy of the diagnostic task. To address this issue, a partial transfer fault diagnosis method based on double-level aligned
partial transfer network is proposed. In the proposed method, vision transformer is adopted as the basic network to extract
the global feature information from both source domain and target domain data. Meanwhile, a weighting balance mecha-
nism is constructed to promote the marginal distribution alignment between the shared categories of the source domain and
target domain data, and a series of metric learning measures are used to realize the conditional distribution alignment be-

tween the shared categories of the source domain and target domain data. The identification accuracies of the proposed
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method in all bearing cases are more than 95%, which verifies the superiority of the proposed method in comparison with

other diagnostic methods.
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- J g X1 Xt H 2 Xt 3 Xt 4

o - {E Frifi2s - {E Frifi2E FE{E Frifi2E FE{E brifii2s FHE i
TH1 99.40% 0.005 5 85.80% 0.042 8 85.10% 0.0143 68.70% 0.047 0 63.00% 0.064 3
T2 96.10% 0.0319 77.40% 0.037 0 76.80% 0.043 4 62.00% 0.062 0 65.40% 0.092 3
TH3 98.80% 0.002 7 73.00% 0.065 5 62.50% 0.055 6 66.00% 0.050 2 72.20% 0.097 2
T4 98.20% 0.0130 88.80% 0.014 4 63.70% 0.1156 43.80% 0.075 0 49.60% 0.0722
THS 99.50% 0.003 5 94.20% 0.0179 47.40% 0.046 3 59.70% 0.068 2 21.30% 0.036 8
TH6 98.70% 0.007 6 66.50% 0.064 5 64.30% 0.043 7 50.10% 0.0859 53.50% 0.069 9
TH7 95.20% 0.0145 80.60% 0.076 8 82.40% 0.046 2 77.40% 0.0472 68.53% 0.0319
T8 97.33% 0.0105 77.27% 0.047 8 86.87% 0.0380 73.60% 0.020 7 65.13% 0.030 7
TH9 96.00% 0.0156 68.93% 0.039 8 83.87% 0.019 1 68.07% 0.057 3 79.20% 0.060 0
TH10 96.27% 0.005 5 65.73% 0.055 1 86.93% 0.0123 62.25% 0.056 3 52.20% 0.093 1
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P 2% v 14 Jd Az B 45 A Ik A R A [R] e B R
AR AR SN, SCHk[ 20 ] oAy 3 19 NN 19 268 1) FH 5 R
TRJZ LY TR ZE JE |, Fe R AL A A0 R s B R 5 3
BRI Z IR M SR , (A 2 R ] XM s . B de
JTE WA R AL T2 T CNN RIZE RS L7k 4,
PL W T T 7 1 e B VAT 48V R R A $E U (9 A
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Wi 7 vk 9 SRS BE . 2 T SRS U Y S5 4 Ak
R AR J5 v LA B A X 753 X 1o ) i s 5 B o 28
O A B PR R AR R 3 PR .t TR TS
TG IE T RIS H AR R 22 2050 4% - 28 TR A 43 A o
5, 2 R A 2 T A T it AT 28R ) TR s R 2R
SREEH LI [ S SR SR AN A S 2 AT 2 [
B BT B O i Ak B ) 0 R SR SR W A
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x3 ARMEFEX R FHREEEER

ik T 1 T2 T.H3 T4 T.H5 TH6 T 7 T.H8 TH9 | THL10
BTk 78.292 3 21.626 3 30.998 9 39.3262 | 47.490 1 254226 104824 | 9.1431 | 99265 | 7.6626
Xt 1.988 9 0.496 0.715 6 1276 8 2.269 4 0.385 4 2.6074 | 1.9986 | 2.8825 | 1.6448
it b 2 3.298 2 1.449 1.174 4 2.188 6 1.892 2.304 8 3.6985 | 4.0142 | 65322 | 28445
XF I3 4.1416 0.634 4 0.132 0.900 6 22931 0.364 7 2.8694 | 1.9948 | 43243 | 0.7457
XF T 4 23847 1.134 4 0.464 7 1.057 8 1.1796 0.968 3 17574 | 19109 | 3.1173 | 0.6389
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