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Infrared Thermal Image Based Condition Monitoring
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Abstract: Considering that it is difficult to collect vibration signal of the running gearbox bearings for
condition monitoring and fault diagnosis, we used infrared thermal image to carry out the jobs. Firstly,
infrared thermal images of the two end bearings of the gearbox were collected by infrared thermography, and
the infrared thermal image was decomposed into intrinsic mode function through bi-dimensional empirical
mode decomposition. Then, the image was processed for image fusion with the principal component analysis
method, and the image with enhanced conirast was obtained. Finally, feature parameters of the original image
and the enhanced image were exiracted, and cluster analysis was used to isolate the bearings of different
states. It is proved that the infrared thermal image can accurately diagnose the faults of bearings.
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Fig. 1 Structure and principle of infrared thermography
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Fig.2 Flow chart of K-means algorithm

| EEPES |—>| Ei’ﬁiﬁ&tﬂi SRR XS

P e e
L ] 3
- s

B
i3
B3 AXBIHETERE
Fig.3 Flow chart of our method

3 ASMARBEBERTR

3.1 LG SEGRE

AT BAEF LSS ARSI IR & # AT )
S5EERZE A S, F) B AR T R R 4
Br T AEPR)ERTEB A AP RS TER
TR, THERALMHAR C, RIEEFRE, A HEMEK
B, mA MR C, PREEREBR . Y8R KNE
SIPLAAE AR e s B, A A bR o B A S A& A2
AR EGRE, AR N EESHIRAER,
BRI EERERG, TEERREEER
TR g, mE 4 B,
B R BHL THNARARIL

o EELERSE
FEYsyer=yn

A4 ZBHR
Fig.4 [Experimental scheme



116 Bk 5 & M

U

LM R — AN ik B R fR R R 1A AT AL
&, RERLIMAERFRE TR E— KR
IDFRE A LR R AN RRERR, RE
RILHEFT 70 min, F BEHTASMRN LSBT, B
BEAAE 3 20 min J5 , MR 10 min ERE E, I AR
HHRME AN LSNAER . B 5 AZEEMA R R [F
% 30 min B 7270 T S AR X SR IR BE A AL , A B P ]
VIRIGE, AR C, HREWEETAMER C;HE
6 32 K0 AT A6 B S R 20 A8 A oo Bl AR BE AR AL i 4%
B, b TALEREEZNER, I LZEB LA W
HAREA RFEM RS T HTERMEAN, Bk, 43
BB ITERE LB Z NIRRT R R 5
RERFZBAT, NE 6 H ] DL & A W 5 A& 5 5L
s,

HEF18.7C BE31.5C

a EMHEE b i

B S ZEEfARIARTESCR 30 min BYAEEE
Fig.5 The temperature of gearbox bearings at
the time of 30 minute

ook | o B AR
© AbEREE
o Bt Rl A RISk R R -
or b3 BE . T

5l
40r <

o
= 300 o —c
20r 7

w- 7 -

1) - T T | 11 g
0 10 20 30 40 50 60 7O

FLISBT[E] /min

6 AEATRARRE LR
Fig.6 Temperature variation of bearings at
two ends of gearbox

3.2 ERFELLE

XL AN R AR BB 7 P 7R B 4R kA
R B R B B AR L S R B R AT X EL
B, B 7 AENBR C, FR—IERER, X TR
BERHETHRE AL, RAR LRSI HB B R
KK 288 x 384, 7 T HHE I &, 24 B & b BT %
BRHERXEES, BdEBIEHEARRERIABER
KK 147 x 142 B ER, X H#ETEAREREARL
BB ENERBET _ELRESIESERS
SHEBRREETESS A XN BRI 3, BEH/

FEMERERR, A8 Fra. B8 NREEAZE BE-
MD 5 BaathisganERARIBEURSER
HESRJE BT e, AR AT LIRSS, 23 MR b B,
B2 3 B bL T R P8 B A Be , Xk bR E A5 31 T 3
5, T A SNE A S R E B .

A7 EGSE
Fig.7 Image segmentation

o]
I

b FRSE ¢ BEJE IMF1

-

e FAGE f EE)E IMF2

. IIIIl
L oo
- ?J%ﬁ? i BiEE IMF3

Pid

.

S ERMEE SR
Fig.8 Image processing and comparison
XoF SR A A AR T i Bl AR 7E 30 min BOL AR
BRBREFTRE, R 10 min REFE KL AER, B
BRI A I, BPEFE] 24 70 min, 2 FIFRBUE EAH
ZAPIHAR S BHRE R, 5+ FH BEMD X AL W
Sl AT RGO R A 2, N i 9 B o

=

4
a W85 C, fAEE b HBEEC BARRAR

B9 P AR S EGRXT
Fig.9 Enhanced images of two end bearings
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