T LI S . 2023, 31(5) TR = A A
62 Computer Measurement & Control lmu fit—'ﬁﬁilzﬂ Tz li-‘ﬁ|

TEHS 1671 - 4598(2023)05 -0062 -11  DOI;10. 16526/j. cnki. 11—4762/tp. 2023. 05. 010 hE4 %S THI33. 3 SCHRARIRAD : A

ETSHUBKEMHL VMD-SVM 1y
T 4 88 A e % 5B 14 B PR 12 B 7 &
iR, R

(L. PR WU TRE A Be . VL9580 2130225
2. HRMEHL RS2 Tl Pk -5 W 45 4 i SR i s S0 B %, B 400065)

FEE . AT X PR T WL e B W B 12 W R e R S B L 3 O E 5 O R RO SR AR A R A, SR T — A S Rk
AR VMD-SVM i Tl LA A e 5% 3 R 6 12 W 07 i 5§ T — i 2 T 380 1% 728 S Y B0k R B3 . 1% B9 R T Logistic 1R
T SF HEAT PR RERI AR AL . R AR AR N T 5] A G BT A 2, A 8 A8 5 SR R B Bk R A R R i I R R B G AT
B X VMD A SVM #6472 505 A P46 s AR S 800010 9 VMD Xt 8RR 15 5 (E A7 43 %« X BT 45 5 AR AE 455 25 o8 853 3 el ik R AR
T LU BCRFAE 1) 5 PR A ZE S EL AL B9 SVM 58 W Tk AL & A BE 86 TR0 A9 SR8 T s D5 L AN SE IR 45 SRR W] SCEE U Bk B A5 v
W VAT SO S WE, AE £5 5 0 MR R 5 MR 14 4% R TR O 3R R 23K 10006, 8 EMD, LMD, DTCWT. VMD % 4 5 ik B4
(U NiBE R

KB MIEZWT A BS M Rl KRE . Tk las A

Fault Diagnosis for Rolling Parts of Industrial Robot Based on
Parameter Collaborative Optimization VMD-SVM
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Abstract: Aiming at the problem of low diagnostic recognition rate. the optimal parameters of fault diagnosis model are difficult
to adaptively determine industrial robot rolling parts, a fault diagnosis method based on parameter collaborative optimization variable
mode decomposition (VMD) -support vector machine (SVM) is proposed. An improved grey wolf optimization based on genetic vari-
ation is proposed. In this algorithm, a logistic chaotic map is adopted in the population initialization, a nonlinear convergence factor is
introduced in updating the location of grey wolf, and a genetic variation strategy is used to solve the stagnation phenomenon when the
algorithm is stuck in the local optimum. The algorithm is used to collaboratively optimize the parameters of VMD and SVM. Fault
signals are decomposed into intrinsic mode functions (IMF) by the parameter optimization VMD method, and the improved sample en-
tropy of these IMFs are calculated to form feature vectors, which are then brought to the SVM for fault diagnosis for the rolling parts
of an industrial robot. The simulation results show that the proposed method is effective in fault diagnosing, with the accuracy up to
100% under the condition of both the noise and noiseless signal, which is superior than the accuracy of other methods such as empiri-
cal mode decomposition (EMD), local mean decomposition (LMD), Dual-tree complex wavelets (DTCWT) and VMD.
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