ELECTRONIC MEASUREMENT TECHNOLOGY 2023 4F 12 A

DOI:10. 19651/j. cnki. emt. 2313913

E T CapSA-VMD BB REHEF %"

wmpk WAKA WH
(BB R F5EEAFHAFR bl 226019

OE . YRR R IR I MU e S A B R R T AR R SR B E S X B R R A E, ARG S WS 2 E A%
FE R AT P EORER A, X EEEBAE T T E S AN DR ICE VMD 2 8O 2 8] 25, 32 i —Fh
HHBRHFEHRELMA VMD 24 AREMBIEES W%k, B4, W MCCL y Birfhfbmg, Hk, W24
{55 HE4T A 358 N AL S A3 A% o 8 B HE A 3 Tk A0 56 R B0 A H A RN A BT R B B . AR5 DB SS{E 5
S REAR £ By RMSE ,SNR #9 H AR B % % 4 L L 43 #1148 EMD.CEEMDAN , CapSA-VMD J5 i B 5 ¥ {5 5 4 £ 0 %t
Ho. #5H R, CapSA-VMD 435 A & B 4 i, R AR BT 5 0 =38 85 B i b I ) v % e ik 97, 8%,
WRERTAEEEMEFNESES 2B ESUSXBEEH CHERERERZNSFE .

KR ERBHRE; VMDD HES R HH56 REGE S B B4 L BE A E

hE4S %S TP23; TP274". 3 XERFRIREG: A B RiREFERS KT 510. 4030

Nut quality judgment method based on CapSA-VMD

Zhang Ningtao  Yang Yongjie Sun Liumeng
(School of Information Scicnee and Technology, Nantong University, Nantong 226019, China)

Abstract;: When the CNC servo press presses the positioning nut, it is necessary to determine its quality based on the
collected data signals, which are easily affected by composite noise and can lead to misjudgment of the nut. To address
the difficulty in extracting signal envelope features and determining parameters in VMD under complex noise
interference, a method is proposed that combines the capuchin search algorithm to optimize VMD parameters and
effectively reconstruct data signals. Firstly, select MCCI as the objective optimization function. Secondly, adaptive
modal decomposition is performed on the composite signal, and low noise components are filtered out using the
permutation entropy algorithm and correlation coefficient for signal reconstruction. Then, using simulated and
measured signals as samples, objective comparisons were made using specific values of RMSE and SNR, and
reconstructed signals were visually compared using EMD, CEEMDAN, and CapSA-VMD methods, respectively., The
results show that CapSA-VMD decomposition does not contain [alse components, and the denoising ellect is
significantly better than the other two. The accuracy of nut quality detection is as high as 97. 8%. The research results
can provide useful reference for denoising composite signals of pressed positioning nuts and improving the accuracy of
envelope threshold judgment.
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