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Fig. 1 Vibration acceleration signal of four rolling bear

conditions

SEH B SR R SRR AN R 1 TR B REA AR
B RAE SR 1 024, BIREAHR BT N 3
BT IS T2 Bl R 4 ek 28 X N 1 i B B AR

(R AE AR 1] o, AR VPMCD 347 345 51, WA T i 22 IR /NCNL 07, 14, 21 43 531 %F 1y 5 B a5 1 B A= 2 O,
IR AR 1 i i S A, 0.177 8,0. 355 6f10.533 4 mm), 40, N-07-07-07
&1 THHPEE
Tab.1 The experimental data set
G NN i B A%/ mm PN W E A 5
N-07-07-07 N BIO 0 0.1778 0.1778 0.177 8 118 59 59 59 118 59 59 59
N-14-14-14 NBIO 0 0.3556 0.3556 0.3556 118 59 59 59 118 59 59 59
N-21-21-21 N BIO 0 0.5334 0.5334 0.53314 118 59 59 59 118 59 59 59
N-07-14-21 NBIO 0 0.1778 0.3556 0.5334 118 59 59 59 118 59 59 59
N-21-07-14 NBIO 0 0.5334 0.1778 0.3556 118 59 59 59 118 59 59 59
N-14-21-07 N BTIO 0 0.3556 0.5334 0.177 8 118 59 59 59 118 59 59 59
N-Ball NBBB 0 0.1778 0.3556 0.5334 118 59 59 59 118 59 59 59
N-Inner NIII 0 0.1778 0.3556 0.5334 118 59 59 59 118 59 59 59
N-Outer NOOO 0 0.1778 0.3556 0.5334 118 59 59 59 118 59 59 59
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Tab.2 The correlation coefficients between the independent components of the normal rolling bear test sample and

the test samples

LA i ICA, ICA, ICA, ICA, HH 26 Z2 B4 %ot
E# 1 REA —0.124 3 —0.364 7 —0.424 3 0.482 2 1.399 5
E# 2 B 0.001 9 —0.402 1 0.095 2 —0.583 8 1.083 1
T Bl A s 0.013 7 0.000 9 0.002 6 0.000 8 0.018 0
P i 0.004 6 —0.002 3 —0.006 8 —0.002 8 0.016 5
N 0.002 7 0.004 6 —0.004 2 0.001 3 0.012 8
F3 HT VPMCD WM AHFFIRFER
Tab.3 Results of pattern recognition based on VPMCD
LIPS FRAE(E T 15 22 7 5 ool
RS X, X, X, X, VPM, VPM, VPM, VPM, 2k
E# 1REA  1.396  0.038  0.027 0.0066  0.0517 2.9%10° 2.4X10° 1.5X10° E#
WER 2REA 1.083  0.021  0.044 0.0062  0.014 2 3.4%10° 2.6X10° 1.7X10° 1E#
HpE 1 0.018 1.080 0.144 0.3899 2.2X10° 0.162 31.5 77.1 HCpE 1
i & 2 0.017 0.201 0.826 0.107 3 734.7 21.6 0.027 77.7 W 2
g 3 0.013 0.553 0.135 0.8405 7.7X10° 12.5 1.2 0.091 flpE 3
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ML e 5 FiR .

B3 4 FI32 5 %0, VPMCD #l SVM 432 28 5%t

T FhAS T[] A ke B B 38 ) B i IR R B T
ICA A0 R BURFIE SR U7 ik A Sk g etk . 5
Hb . SVM 5 ZEHEAT 1™ 6 1) 45 14 2 B Ak e 54 RE ik
B8 = MR R T VPMCD 43 28 25 0 T 347 4F o]
L5 SR A e 4%+ ELXE T AN [R] 45 e 288 T8 4T BE
BRI R B R, RS B B, B AR
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Tab.4 Results of pattern recognition based on correlation co-

efficient of independent component analysis and
VPMCD
. SRR e BRI RER
/Y% /s /% /s
N-07-07-07 100 0.38 || N-14-21-07 100 0.37
N-14-14-14 100 0.37 || N-Ball 100 0.37
N-21-21-21 100 0.37 || N-Inner 100 0.38
N-07-14-21 100 0.38 || N-Outer 100 0.37
N-21-07-14 100 0.37

£S5 ET ICAEXFEEM SVM BiR shH & & B2 W 4 R
Tab.5 Results of pattern recognition based on correlation co-

efficient of independent component analysis and SVM

T T BN T T
/% /s /% /s

N-07-07-07 99.4 0.14 || N-14-21-07 99.7 0.14
N-14-14-14 99.7 0.15 || N-Ball 99.3 0.14
N-21-21-21 99.7 0.15 | N-Inner 100 0.15
N-07-14-21  98.6 0. 14 | N-Outer 98.6 0.14
N-21-07-14 100 0.15
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