WA AR 20245F H 54K F oA ELECTRIC DRIVE 2024 Vol.54 No.6

A FH B RCNN G B & 4% 1
BRRE R A Tk

=i, THE, BRN, SE, 58
(AL RMARFAENS] P LR B, 7 & Pl 528401)

T A8 A B2 A 2 S B RIS SR AN 32 4 7 A 5L 38, 3R TR IR, B AL 82 55 5 3800
K650 SR TR BRI A AN A A I RIS [l A R A SO B G T IS B 4 2% (RCNN) 42 T —
X0 260 2% F ZLBOB R AE R IN 5778 o 1207 15008 R AR VIR A B A R R B T, o Re A5 BN BT & AR
Z M4 (CNN) YRR, e IR 1 2R S0 . VISR BRI RGB =38 18 43 5 125, 9 ST IR 4% 5
FH P 0l D v 5 R 5 R Tt S RO B I 2R NN IR 56 B BOKE 161 2847 RGB — 3@ 38 20 iR, R4l A
CNN A5 28 U1 1 280 boe A by A SR FH ARSI (B M il (NMS) 33k 2o, 15 S e 2 i 2B A5 R . 3@ i 58
B3 TR W] AE VN GRRE AR AT EE T, 4 77 I A AR R 3 3 Ay iy U0 v %, O R U L0 4 80y B
(LA

KR A T LB I 5 5 PR 5 RS A B 5 DX BN 28 I 466 s RGB =3l 8 I I

RESES:TPIS3  XHAARIAAZ:A  DOI:10.19457/.1001-2095.dqed24478

Composite Insulator Defect Identification Method Using Improved RCNN Convolution Kernel
LI Xinhai, LUO Qifeng, ZENG Qingzhu,ZENG Xinxiong, YAN Chao

(Zhongshan Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,
Zhongshan 528401, Guangdong , China)

Abstract: The detection of composite insulator defects in substations still relies on inspection by operators,
which is a heavy workload and prone to leakage due to visual fatigue. To reduce the computational resource
consumption and shorten the training time, the region convolutional neural networks (RCNN) was improved by
reorganizing the convolution kernel, and a detection method was proposed for insulator crack shape features. The
method can meet the premise of insufficient training sample data, but also can get better convolutional neural
networks (CNND training effect, and finally achieve accurate crack recognition. In the training phase, the RGB
three-channel decomposition method was used to expand the training data set, the median filtering method was used
to remove the noise, the improved convolutional kernel was used to train the CNN. In the test phase, the images
were decomposed by RGB three-channel decomposition and input to CNN to get the exact crack center coordinates
and length. The non-maximum suppression (NMS) algorithm was used to de-weight the images to get the final
crack recognition results. The example analysis shows that the propose method can still achieve good recognition
accuracy, and accurately identify the specific location of cracks under the premise of insufficient training samples.
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networks (RCNN) ; RGB three-channel filtering
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Fig.1 Relative position of cracks in composite

insulators in substations
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Fig.2  RCNN model training and flow chart of

insulator cracking image recognition
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Fig.3 Convolution kernel design for insulator cracks
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Fig.4 Flow chart of insulator image preprocessing

21 EgEEY®

R 1D S I R A A B[R R
R VISR SERE A &, vRESR AL B R (B 4 2% 1
EIHE 3% A R, G, B 3 5K HL3E 8 KR, SR )5 43 56T
3/ U A AT I 2L UG AL B 5 R SR IR

Tl A HLARR F RGB B (G brife . Hodh %
@ R TSR R, G A1 B 3 B (038 18 450
256 9455 B, AP AR AT LA X 3 AN E iR
Flse A FRR o LASEBR R B 1Y 4 2% 1 E1%
S, e R T RGB =38 38 43 fff J5 T A5 48 2% 1 R 3l
HEEGE 5 FR.




A i, 5 A R B RCNN BARA 09 64 % T 8 R 17 8 7 ok

WA AR 20245F H 544 Ko

K5 RidE iR
Fig.5 Decomposed image of the R channel
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Tab.2 Network detection output after deduplication
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