o W & # R #4665 15 M
ELECTRONIC MEASUREMENT TECHNOLOGY 2023 4F 8 H

DOI:10. 19651 /j. cnki. emt. 2211132

ETEENNGMZKERE S BESRE RUL #3077 %

£ A 2Ex=z' % £ ga#a
(I.BEIBRFLEAREK HRAE 050003; 2. £ AKX FEMEFE TR KX 430000)

W OE.: B E R ARG A (RUL B0 7 35 75 3547 2 I BUR Bl G @ IR An % A LT Fld 42 L T0 s B2
Z R TR R R RALGE 7. S S X o B9 RUL TR0 32 FH TR B, B2 18 T — R B P & 181
N8 22 IR FE o B B R 4 A 45 A B RUL J7 ek, 3R A C-MAPSS i 22 R sh L5 AU B4 06 7 sk i AT Akt . 2R A
s N & sh L2 AR S S 5P BB £ 00 P 5IAE b B AE & SR A R AR  FE 3 F — 4 vl S BB BN 45 & 57 RUL
DN ASEHRY, Ay 45 FHASE AN (9 THOMORG B2 AL 2% th BT T ) DLAI AR 22 W 4% . e 2T 4R 5 10 C-MAPSS 4 AR5 19 3
FARIREHE S A R 11, 28,14, 12,11, 57 F1 15. 61, HXF RS PLEZ4T WA RUL Sl HA RIFZ ke . @
i 52 F RUL T 77 85 i 45 S AR L3, F T A o7 i X 4 A 000 3 4 00 2 0 F50 00 0% i 9 %0 00, B — b 8 S0 L b 6 45
RUL B 75 , 77 T 15 4% 04 S0 e e 79

RER: BAFATME B IVLH R 25 B R E M4 izs & shil

hES%ES: TH17 XEARIREG: A BERFEFRSERD: 460.99

Prediction method of remaining useful life based on attention mechanism
and residual depthwise separation convolution
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2. Wuhan Non-Commissioned Officer School of Army Engineering University, Wuhan 430000, China)

Abstract; Traditional methods [or remaining uselul life (RUL) prediction ol mechanical equipment require manual
intervention processes such as multi-source data fusion and establishment of health indicators, and the prediction
accuracy is limited by the ability of health indicators to characterize the degradation process of the equipment. To
achieve end-to-end RUL prediction and improve the prediction accuracy, a RUL method based on a combination of
attention mechanism and residual depth separation convolutional network is proposed, and the effectiveness of the
method is tested by using the C-MAPSS aero-engine simulation data set. A sliding window is used to intercept
multivariate sequences from the engine multi-source state parameters as samples to characterize the engine state, and a
RUL prediction model is built based on a one-dimensional separable convolutional network, and an attention mechanism
and residual network are introduced into the network to improve the prediction accuracy of the model. The final mean
root mean square error values of the proposed method for the four test sets of C-MAPSS are 11. 28, 14. 12, 11. 57 and
15. 61, respectively, and it also has good generalization capability [or RUL prediction during engine operation. The
comparison results with various RUL prediction methods show that the overall prediction accuracy of the proposed
method is high for all four test sets, indicating that the method is an effective RUL prediction method for mechanical
equipment and can be used for early fault warning of equipment.
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