18, 834 oK WoF W W H A $ AT BT
lfui Sl R L .
y ELECTRONIC MEASUREMENT TECHNOLOGY 2024 4F 4 A

DOI:10. 19651/j. cnki. emt. 2415538

E F IMHSA-MSCNN-BIiLSTM #4 X1/ 5 73 5 f= 12 B -

kR F B L L2 EF
AT X FRALAFER XF 3001305 2.7 Tk RFA LA GRS HIBHFFE KF 3001305
3.ERAEHERFRALEETFTIEER &K E 050043)

B OE: R TR LA R R RS AT AR R TR RIS 45 0 AR PR IRUHIL B R s B 3 Ik o R AE B i B BIL R 7R
B0 VS 5 3K 4 YR AR G0 VR Bl il R B e T B . O T RRARBE AL T A X S SR SR B R s R B B R L R T
— k22 Sk A ML (IMHSA) -2 KB 36 B ) 45 (MSCNN) -3 4 58 1 30 12 9 48 (BILSTM) Ay JRUAL Sl 7 ik i
BWir k. B, RS IR B AR E A TR R AU R IMHSA X AE 2R £ 558, LAY /> BE ML T 45 i R 4R E
58 3 AR 0 ] S FE SR 5 L R MSCNIN-BILSTM ) 45 48 B 15 5 Hh (92 (8] FRAE 5 & IR BURRAE s B )5 . & & 3%
1220 Softmax JZ 4y H RUHLAH 7R 5088 12 W1 25 S 95K F S5 96 65 VR 30 B 7R 52 B 32 A7 8008 300 A1 55400 43, 3 0o 5 40038 P
b 7] 28 T 6 (6 L L 86 E T BT B D vk A A A R

IR RDLR R W7 Btk 22 sk B TR T L 22 RO 4 B 2% 5 BT K S 01 A2 R 4%

thE 43S, THI33.3; TN91L. 6 XERARIRAD . A ERRAEZER S EKE: 160.1520

Fault diagnosis of fan bearings based on IMHSA-MSCNN-BIiLSTM
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Abstract: Due to the non-stationary operating conditions and harsh working environment of wind turbines, the
vibration pulse characteristics of wind turbine bearing faults are easily overwhelmed by random noise interference,
which poses a challenge to accurately detect rolling bearing faults. In order to reduce the impact of random interference
on subsequent feature extraction and algorithm complexity, an improved multi head self attention mechanism
(IMHSA)-multi-scale convolutional network ( MSCNND)-bidirectional long short-term memory network (BiLSTM)
wind turbine bearing fault diagnosis method is proposed. Firstly, the IMHSA composed of periodic cavity self attention
and local self attention enhances the features to reduce the impact of random interference and the time consumption
during the feature enhancement process; Then, the MSCNN-BiLLSTM network is used to extract spatial features and
long-term dependency features from the fault signal; Finally, the fault diagnosis results of the fan bearings were output
through the fully connected layer and Softmax layer, and the actual operating data of the rolling bearings on the
experimental platform was used for numerical analysis. The effectiveness and superiority of the proposed method were
verified by comparing it with other similar methods in the field.

Keywords: fan bearing fault diagnosis; improving multi-head self-attention mechanism; multiscale convolutional

networks; bidirectional long short term memory network
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