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Abstract: In order to meet the changing processing requirements of products, bearings need to work in different working conditions. Aiming
at the problems of the performance limitation of bearing fault diagnosis model due to data distribution difference caused by variation of working
conditions, to the same time, there was currency a lack of methads to achieve balanced sampling of fault categories in the absence of labels,
a bearing fault diagnosis method based on model-based sampling (MBS) and domain adversarial neural network ( DANN) was proposed.
Firstly, model-based sampling (MBS) was used to take the classification probability distribution of the output of the pre-training model as the
sampling basis, which overcame the difficulty of realizing the classification equilibrium sampling under the target condition of unlabeled
samples. Then, combining with domain adversarial neural network ( DANN), a network structure was designed to transfer features from
target to source conditions. Finally, a high-precision bearing fault diagnosis model under variable working conditions was realized based on
the fault simulation experimental data, and the results were compared with those of several control methods, to verify the effectiveness and
superiority of the method in variable condition bearing fault diagnosis. The research results show that the average diagnostic accuracy of the

proposed method is 98.41% in the simulation experiment, which is more than 10% higher than that of the random sampling method ; which
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can reveal the importance of class equalization sampling for unlabeled samples, and also verify the effectiveness and superiority of the

proposed method in bearing fault diagnosis under variable conditions.

Key words: fixed thickness roller bearing; unlabeled sampling method; classification equilibrium sampling; feature transfer learning;

model-based sampling( MBS) ; domain adversarial neural network ( DANN)
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T PRARCRAE R R IR e R, UEBH T RAEX FRE L
B BB | BEALRAE TS 5 MBS SR L A 256 22
FEALIGUE T MBS SRAFE I A R R TR IR W
CNN A SF-S i R 42 7+ 1 2. 8% , B Uk | MBS-
DANN 52U (¥ 340 FARG ek o

4 ZEHRIE

BE X AR GE IR B 2 2] I i AE AR T00 T Bl 12
WA SR A, LA SRR IR SR RS 2 2] 7 i AE TR
TOhRBEFEASRAE R BR ( [n) @, B35 4k T — P g
T MBS-DANN {4t Kl a2 W 7 12, BV R 5 T |
Y5 CNN AU MBS J5 ik, PRIGE T RAEFEAS B 1 25
T, K DANN A Ay #2525 HE B | -7 il 7 i e
WA S B b, 64T T 2RO SR X LA

LR

(1) FEFRAECR AR L AN REAL R AR LT, 5250 504 7
HiEF) 99.4% 87.98% V-G 3, UE B T SR i
TR A S48 SR A Ty v A T 5

(2)MBS Jrik vk T AETChRZ B O T, SE 81
T I R A 1) ORI 5 A EL BB AL R A 7, MBS 7 15
PIUER R Tt 10% , iV Fb HAR SR BRI 2]
1% , Fe 7 5k T MBS J7 35 A 500

(3)MBS J71% 5 DANN W24 4 153 1798.41%
IS T2 HE B R 76X H S5 v, AR F BRIS R AR
-DANN, 750 B63IF T MBS-DANN J7 92 (41l o

T R AR B, AT TAE P AE JS 2 A 9T
T AT IR B AR S 25 T 3R AT TR ik
(SR IE , J5 22 AT B SR I 37 50 X6 1% 5 1k A T 3 ik
it —20 Al s B T T2 PR S5 5 5 2 A, il
AR R AR A s S B A 25 5 RS

A5 A

BINRZT A 2 s b AT e S
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