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Fig. 1 Configuration of test system

F1 FoHA Nu204 EASH

Tab.1 Parameters of rolling bearing Nu204

Wi D, /mm  EHRE/A BT EHRE d/mm s/ O

33.5 11 6.5 0
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Fig. 2 Time domain waveform of bearing vibration signal
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Fig. 3 Demodulation spectrum
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Fig.4 Short time Fourier transfer result
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Fig.5 Time-frequency distribution based on standard S transform
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Fig. 6 Time-frequency distribution based on generalized S transform

2DPCA J WU ) s 4 385 1 A 1 58 2 A% b i B A4 18
J3E R I 0 22 AR R D0 TRIAR 0 4 55 TRl B 2DPCA A
HESR B 31 58 8% 42 38 TD-2DLDA., B 75 T W [
2DPCA,

K TD-2DPCA 47 FEAE & Y ZR 2 K 5
A5 B e B 5 HE B Py soosca T Qavoser » 5 i R AR AR
PR R 1) PR Q 5 5% B ] 15 51 1 i 12 FE AR 19 4%
ESH, BT SRy i G B I R 4 85 Jig % g )
FRAE S 5 05 1 4B X0 1010, [ A B A7 AR e il K
1 —Z PR B AHCRES R B/RAT 5 MFEA, H
FRAE o] 75 o R AR A 45 48 BE 1 5 A0F 2 B F 1) K/

53 A FEARL LS e 2 P 5% 04 A AT 2 ) 1 5 2 4 o
TE7E B A S S A Y A X B/ o X R D A
P SE AT — AR 1) T 45« 42 BORY 28 — £ o T
55 1A AT — 1 T4 . R U R A
JR3 o3 LT S 46 e i TP AT A T R B T IR Y
ZE AR B o DX A TR] S RE A 1 5 E [ T A
TE RS BT P J0 3R 0 2 1 1 24 o T SRRk 2
[ s P B i BRPR SRR AR 2 1 31026 2 S Iu R S MR
AR AR A T 6 9 G 3R g A (E 22 SR BRI
TD-2DPCA 535 RE7E [k 46 PR Je Of 1 1 1R 0 22 57
H B AT LR BRI SR U A 3 T R



504 & Zh. W

w5 2 W

>

3
w
ot
o

®2 FREERRBFERTEREI

Tab.2 Time cost of different algorithms S

5 1 2 4‘#@%%‘(%% :
2DNMF TD-2DPCA TD-2DLDA 2DPCA

4(2X2) 2.000 0.234 0.234 0.218
9(3X3) 2.277 0. 249 0.237 0.220
16(4X4) 3.153 0.265 0. 249 0. 234
25(5X5) 3.830 0.296 0. 250 0. 250
36(6X6) 4,460 0.312 0.265 0. 255
49(7X7) 6. 220 0.328 0. 266 0. 261
64(8X8) 7.330 0. 330 0.273 0. 265
81(9X9) 8.020 0. 335 0. 281 0. 266
100(10X10) 10. 541 0. 343 0.291 0. 286
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Fig. 7 Feature code extracted from time-frequency image
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Fig. 8 Impact of g on diagnosis performance
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Fig. 9 Performance of the classifier based on different

feature extraction schemes
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