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Research on real-time fault diagnosis of strut insulator based on
thermal imaging technology

QIU Gang', GAO Chao', CHEN Jie’, TAN Xiao', YANG Jinggang', LI Hongze’

(1. Electric Power Research Institute of State Grid Jiangsu Electric Power Co., Ltd., Nanjing 211100, China;
2. State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210000, China)

Abstract: Aiming at the high risk factor of manual fault detection of strut insulators, this paper proposes a real-time fault
diagnosis of strut insulators based on thermal imaging technology. The binarized segmentation of the infrared image of the
strut insulator was taken as the feature extraction, and the grayscale median filter was introduced for preprocessing, then a
Gaussian kernel support vector machine classification architecture was built. At last, the fault diagnosis of the strut insulator

was realized. The results show that the diagnosis method can not only complete the fault monitoring of the strut insulator,
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but also improve the efficiency and accuracy.

Key words: strut insulator; fault detection; thermal imaging technology; power grid operation and maintenance

0 318§

SR & 4 2% - (strut porcelain insulator, SPD J&
FH, [ 2 430 1 2 S A s 40, e o B ) 46 % - R T
IR LR, BT DL S B o A B DR . SRR
46 2% 1 (1) 46 2 R 52 B A B 1 2 e 2 28 BRE
T -3 1 R R AL I R, T e F DY)
BYEN R A A DR, o SR R 4 2 1 gk AT
A N A o) EE Y

AR, B 98 38 AT T0S SR B8 246 2% 1 1) i 12
JERE TWHFE, JFIAS — B IR . STHER[6]WE ] 1 40
AN AR B AR AE & 48 S 1 R A I 7 T B A e
e, 18 H 482+ 7 5 R Ak R 2 B Tt s PR VR
) 5| L 1) L TR0 AT B b T 1 [ BN R A
XF i HL 2 BE R AL G T HEAT N DA A X AR

HEWB: B WA 8 A K R3] #HF 83 B (7202
2022)

SRS ARATT IR 42 178 FH U R O 58 il iX AT
55, IR AT F A AR R S B AH S R SR A
B EMG T BT B0 . SCHR[7]3 H 25 T i K
4B 7 RN RBE AN AR R AR AR 8 T7 3 i 2L AR B
)26 2% F JEAT SO 2 W o 1ZAF T N R R AR BE O A
X A GAR LA BRI AT 0, SR 5 AT R 2 T R R
() R VR bR 5UE B AR, AE BT T R 1) 07 %
o TSR T R BRI DG G SR i e X 3
AR, B 7 v S5 RA A I K R A4, 3 A
LUK 1 7€ A2 52 52 W 1R X 380, SCRR[8]K FH 73 7K I 1)
I RV ) SRR A % - 41 A0 G A I i R gk
17 BB 5 F o 20T AR SOM: 48 2 1 i R XA A
Fg 5 B BOR A — SR R 8 I SRR ) &L
(support vector machine, SVM) % 43 7K I% 55 25 42 Y
PR TR X 34T I 45, S S bR B 4 2% 1 I b 12
W7o AH H T 43 7K U SR ot BEAG Hh l)s 2 RE AR AR 1)
BURE , 2 B R 7y B ) R SCER[9] 38 T



@R 2023,56(6)

B WA 2T IR AR BOR IR SR B 48 25 1 SIS i2 Wt 5 101

SGCHRFAE NS T A B S R T S R R S5 T
R HEAT V2 W o 380 408 51 1) A Al R A g o
RMAT I, LB R G T A 82 . R,
R F GO R AL A A AR R B 5 3, AR G b g ok
T BRI . E T R AL S SVM AR A
IR 25, A UAS B JF A i o

BT SORE R 26 251 1 R 2 I ) L, AR AT T
H ol B IR R [ SR A G 1 S R
W Tk R 48 2T R R AN R R S
o JELHE , 1 e 10 R B SR A B B 8 2% 1 LA oy
ik, LASSCEE 1 SVM B 9 M, SEBL SO e % 1
R LW

1 REGEE

1.1 EfgmaE

B X6 SCAE 48 5 1 A RS AR B B g S R L Atk
P 5 10 0] 8L, A A 5 3 Ik PR T Ak B AE 23 1 2 1T T
BRIXEe P52, DLP= A RAF R A 2 2R 85 2 . fildd
PRSP 2P IR : O% RGB BUZ % 6 i 2 51
IKEEEME s @ EIE 0
1.1.1 RGBZ| R EZ 44

X T4 N SRR 4 2 1 R BB 5 S
3INEEMRGB G R &, et geafliiit, &
TF FUA 21 €0 | 5% (0 R €030 T 5 6y — 4 FRL K (38
T8 , DA AR () 52 2% B L N A7 7 3R, (R PR 4% Il 1
HEAT 5 SR b 2R DLFE UBOS BB 0T R o K AR 5
(R0 A ity A il P R JHG o PR 41 4 R T G0 P 1
HrR o
.12 Bk

M P 2 30 I o AR AR AR 2 11 i B SR AS B A
P R RHEAS B o PRl BB 25 Ml DA ot B L
() T4k A B, DA PR I 5 S 2 Ak 3R RR AR
FEHL

AT 5T R FH 5%5 11 5 % E 25 #4 78 & (structural
element, SE) ) — 4 L JIE 3 8% FH TP 0, T 42 =
ARG T IRBRE R B E . N T #fE SEN
5%5 1) e A RT 5 78 S8 PR AT 70 1 550 2 i — 2
FEAR UG AT 7k s2 50, K B s iE S A i
B B A IR A S a8 R B 2 s
1.1.3 B2

TE AR G 1 2L AN G T, R o 22 0
TARA A B S 2 e AR B R S R X . R, AR A
SR FH 5 A BB B0 4 SR B X3, IR 15 31 48 2% 1 i
B X ) B A B . HoAe e Ria A D

(a) 5 K&

R
. »
4
y
/
-
- 8
¥

()% it iE 4L PRI IR (d) i (a3 — 4k R AL IR
Bl ZHEEGFARBGER3MEESRIR

Fig.1 Three channel segmentation effect of strut insulator

thermal imaging image
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Fig.2 Median filtering effect of strut insulator
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Fig.3 Gray filtering effect picture and binary segmentation
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Fig.4 Geometric characteristics of strut insulator
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Fig.5 Post insulator image preprocessing and

feature extraction
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Tab.1 Performance comparison of various SVM algorithms
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Fig.6 Detection algorithm confusion matrix
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Tab.2  Various values of detection algorithm
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