36k H4aM HL T 5 AR 2 4R Vol.36  No. 4
2022 4F 4 H JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION <195 -

DOLI: 10. 13382/j. jemi. B2104696

EH T (SNE-ASC ${EEFEF DSmT §h & R K
R FEIRIESHEIZSH

& A2 e
(1. BB T RFE RS S0 230009;2. LA R4E NVH B AR H.0 &8 230009)

AR SR R SR AR A ELXE LA RO A ), 32t — P T (SNE-ASC AF#EBE A1 DSmT F#il-& 5 5K (1978 5))
AR IR(G SRS Wi, R Z GBS R ER A RS T A IR S B A5 5 8 VD 2 fs 2] K A
IMF 4358 %1 84> IMF 43 S A7 AR IR SR, 48 G 45 N RRIE (R 55000 B2 5 14 5 P SNE 5 45 R IR 50 AR W e 41 &8 — 4 THARF- 3
R REL(ASC) s HRHE ASC KTl FE R I 75 PR A5 -5 A BBURRRRAE 5 2 T2 WS 780 S Il 2 5 e 1 40 2 W 5 KL DSmT
KR IRG SR PASWT R TR G DR B R A 2T 458 . SCIRZs R R . BT (SNE-ASC WY FRFE 288 77 1k Re A AR BUR
BIRRHIE P A BURRRE  FEAS R TG R [R12 W v 2 B AR 5 B2 WikS BE ; DSmT Yl & A 3R T — {5 5 12 Wi iR
Wi M, AE AR B R T B R AR T N B AR = 2 Wk B

KB . FIR(G S HURKEBRIS W AR A A ¢ A3 AR REHLARII A 5 P340 88 R 40 DSmT & oo

B4 2E. TH165.3; TP181 XHkERIRED: A ERIREFR DR 460. 1520;520. 2040

Fault diagnosis of rolling bearing acoustic vibration signal based on
tSNE-ASC feature selection and DSmT evidence fusion

Chen Jian""> Cheng Ming'*

(1. Institute of Sound and Vibration Research, Hefei University of Technology, Hefei 230009, China;
2. Automotive NVH Engineering & Technology Research Center Anhui Province, Hefei 230009, China)

Abstract: Aiming at the problem that the early fault features of rolling bearings are weak and difficult to be effectively identified, this
paper proposes a fault diagnosis method for rolling bearings which is based on tSNE-ASC feature selection and DSmT fusion decision.
Multiple sensors were used to collect bearing acoustic signals under different fault modes, and each signal was decomposed by VMD to
obtain multiple IMF components. Feature extraction was carried out for each IMF component, and data set matrix of each feature was
constructed. TSNE was used to reduce the dimension of the matrix of each feature data set to two dimensions and calculate the average
contour coefficient (ASC). According to the fact that ASC greater than critical value, the sensitive features of acoustic fault signal are
extracted. The primary diagnosis of bearing fault is realized based on diagnosis model. DSmT is used to fuse the primary diagnosis result
of acoustic signal and get the final diagnosis conclusion. Experimental results show that the tSNE-ASC feature selection method can
effectively exiract sensitive features in the mixed domain, and has high diagnostic accuracy in different working conditions and different
diagnostic models. DSmT decision fusion effectively reduces the uncertainty of single signal diagnosis, and has high diagnostic accuracy
under the condition of variable load and non-stationary speed up and down.
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Fig. 10  Diagnostic results of the 1st group of vibration signals
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Fig. 12 Diagnostic results of the 2nd group of vibration signals
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Fig. 14 Diagnostic results of the 3rd group of vibration signals
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Fig. 16  Diagnostic results of the 4th group of vibration signals
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Table 6 Diagnosis results based on SVM acoustic signals
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Table 7 Diagnosis results based on KNN acoustic signals
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Table 8 Diagnosis results of acoustic vibration

signal based on BP neural network
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