BT oW OB R Basf HI5M
ELECTRONIC MEASUREMENT TECHNOLOGY 2022 4E 8 A

DOTI.: 10. 19651/j. enki. emt. 2209218

£ F KPCA F1 TCN-Attention ;% Bh&H
AR EIZ W

)JE y‘Pl,Z ﬁé‘ ‘éﬁ_l,Z
(1.RRREIXFRELIEL A3 ER L9 650500; 2. ZFH AALERTEELTHE LY 650500

W OE . Oy ERR IR 3 R R AL HGHE AT I, 48 10 T KPCA 1 TCN-attention [ 41 & I 7 . & 5%, Al H
KPCA Xt 17K (1) 155 2k 5 A0F 48 38 A7 AR £ 1 R AE B2 B, 0 505 — 6 B4 O b AR 00 1 BB AR AL 8 b 3 50 — LA b A7 3 —
AL -3 T Ab T 5 48 05, TR R B TR R 2% TCON Hoim A G 207 ALK IR T B et 2 H O R R AR 1 A B R B, #0111 TCN 42
T B 8] 25 194 Jmy S0 R A1 v BT K 5 A 3 4 328 T 7 328 11 SRR B 5 T R A R 22 TR 4R IMIS Sl A B AN P B (9 4
i J B B X T 4R 5 W T AT AT T R E , S g 5 R AR ] B AR IS ALy TCN #1 GRULLSTM Xf L, i 62 77
1141l RMSE Fi MAE T30 45 47 4+ 31 B/ & 0. 002 99 H1 0. 002 17, p9 B RMSE F1 MAE Bl 45 #7 4> 4 e &=
0.034 01 A1 0. 024 90, B4 0 & Hb 7300 v o8y 1

IR RBN R A% E A AT B TR S AR % R T BL

hE4S#ES. THI7; TNIIL TEARIRAG . A ERREFER LR 460.1520

Prediction of rolling bearing degradation trend based on KPCA and
TCN-Attention
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Abstract: In order to accurately predict rolling bearing degradation trend, a combined prediction method of KPCA and
TCN-Attention was proposed. Firstly, KPCA was used to extract nonlinear features from the high-dimensional feature
sets of bearings, and the first principal component was used as the performance degradation index of bearings to
normalize and smooth the [irst principal component. then, an attention mechanism is added to the temporal
convolutional nctwork TCN, the weight cocllicients of the key [ecaturcs ol the hidden layer arc given, the part that
contributes the most to the local [eatures extracted by the TCN at each time step is found, and then the key information
is extracted; [inally, the Cincinnati IMS is used. The lile cycle data of the bearing outer and inner rings verily the
[casibility of the method. The cxperimental results show that compared with TCN, Gru and LSTM without attention
mechanism, the predicted values of RMSE and MAE of the outer loop arc reduced to 0.002 99 and 0.002 17,
respectively, and the predicted values of RMSE and MAE of the inner loop arc reduced to 0. 034 01 and 0.024 90,
respectively, with higher prediction accuracy.
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