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Panorama Image Processing for Condition Monitoring with
Thermography in Power Plant
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Abstract In this paper, imaging processing study obtained from CCD image and thermography image was
performed in order to treat easily thermographic data without any risks of personnels who conduct the condition
monitoring for the abnormal or failure status occurrable in industrial power plants. This imaging processing is also
applicable to the predictive maintenance. For confirming the broad monitoring, a methodology producting single
image from the panorama technique was developed no matter how many cameras are employed, including fusion
method for discrete configuration for the target. As results, image fusion from quick realtime processing was
obtained and it was possible to save time to track the location monitoring in matching the images between CCTV
and thermography.

Keywords: Power Plant, Thermography, Panorama Technique, Imaging Processing, Condition Monitoring, Particular
Points
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Fig. 1 Thermography image for the automotive
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Fig. 2 CCTV image for the automotive
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Table 1 Specification of experimental apparatus

System | Ltd. | Model Item Performance
S Zoom X37
I 4 =
CCD sung 370 Lux 5x10
Tech Pixel 768494
FOV 16°x12°
IR MV | Senstivity | 0.06T
1CI
System -7384 Pixel 384288
Accuracy 2%
d
Spee 0.1~60/sec
Pan . R/L)
JTilt Shinwoo | SPT Angle
i
Tech -70808 350
Driver | o R/L)
Motor | Brushless DC
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Fig. 5 Thermography image for power plant



M) AALEHE A A 30 T Al 2

(0104 4%) 101

=3 [ fzy)

— [z + Azy+Ayl® 1)
W

Kzt Axy+ Ay) =

[~y)

- Hayy) + [ (@) (2,y) ]

2

*‘(1) QL2RE CCTVERE Aoz o
el e HAsiME deg gl
© }E}TS'}-Z—“)—- ‘%"3}:0& DC :’.75)0}_7_1 Bﬂo}—l&‘—

1 R4
ZU(EApoint) & A48 waleld)

— AZ. 2 o
D
(L (=) X“J(II ()L, (2. ))

) ; W
[AazAy) %] (1 (zy))

[

2)(3) QB R,

3
(£, (z,9) L, (. p)) ©)
W

E@.@(pm)m Az %
34

point 7+8] WE] HEE
B ARs §8S s Z‘Jrsfﬂé-o_i *éxé%
of #RHE olgsld olnjA] FIHE }H=F

Fig. 6 Imagmg prooessmg using particular point

Fig. 8 Imaging processing using particular point

3.2, Fusion OHE o|0iX| &2

Fig. 494 CCD o]w#]9] &zt Aspgel 542
Hr Ak CCD owlAle] HA FgelM SAdHS
AEste] ST #9E AP WY TJAEE A

=

A% FIN IS A% FUES Fig
604 BelFn olok WS s wEoR
£ A5% 54980 B RE AN AR
sto, @ A 0 97 SIS 9P A99E
AR ol & 2Fo] 4ol BLkW 1 wE
o RFe} O olvlA) ERE Fo v 24
WY dlel 2ARTY o L Y oz §59
thool WHOE RE MO UE YL BES
ghi7.8].

Fig. 67} Fig. 704 Hole MY 2t 7ieie}
7b & AgeA A= 2e EAE EFIA
FEHE 949 AT dAsh old D 44
o] BEGAg Agste] 1 B A I8
el BEARE dAste ojHA §3¢&
=3 ﬂ!ﬂlrﬂrg} 2o 249k Al WMt v
} olA FY ojuAe] HEL W
} Agk Ayt dolAd #zte] Jhu
3}z}o]) 03%% gho} ojux] o] 9}x]¢h W&ol ¥

b

AR o D

Fig. 9% 9% $H70¢ Agstdd 544dE€ 4
238 olmx|olu}. Fig. 9o)X 7 EFPE A
2 Az mwste st 94 mHe] £MES
hebd Fig 1000 X2} o] WAICEE AE3Y

on, 7A2E WA EJQEEF ovA FHE HT
’}}% 9] uﬂx]no]}zg ApEsh. o] 2EE ¥}

*‘o}@i obm
@ Z7re] Fsbdddel B9 A=E AAsd
ot



102

i
o

-

Number N mage

o
ek
i mw&\m&‘

i

\\ o o

e

Ly

oy
“mxwm.&ammn
o

-
*
*
-

. i “\m»\wms o
)w,s.&\w&n

o

[ Make parameters—l l Make parametersJ e e en | Makepaameters |
¥
Make parameters
norsma

for Pa

bl

s
y
H\\\H\M‘\Mum\\%m\w“»a ;

G
2 i

i
i

analysis
character paint

S
o
. 2

S gatatata

L
.
:

|

i
“\“a&mwmmw«&\m&%%‘mb&\m%mm&

A A
i o

analysis

(b) Thermography part 2 in power plant
racter point

Fig. 9 Separated thermography imaging in power plant
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Fig. 11 Thermal imaging processed from panorama picturing by matching fusions
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