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Hydrophobicity Identification Method of Roof Insulator Based on Improved Canny Operator

and Deep Residual Network

ZHOU Lijun!, LI Jie!, QUAN Shengwei!, ZHANG Xiangyu', ZHANG Haibin', YU Jianfei?
(1. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 611756, China;
2. Hangzhou Qiantang River Electric Group Co., Ltd., Hangzhou 311243, China)

Abstract: Regular detection of insulator hydrophobicity class (HC) can timely avoid the occurrence of pollution flashover
accidents. In order to solve the problems of low identification efficiency and strong subjectivity of artificial judgment of
current roof insulator hydrophobicity detection methods, a hydrophobicity identification method for roof insulator based
on improved Canny algorithm and deep residual network was proposed. Firstly, water spraying images of HC1 to HC7
roof insulator umbrella skirt surface were obtained by water spraying tests. Then, the improved Canny algorithm was used
to extract the water drop edge contour diagram on the surface of insulator umbrella skirt, so as to eliminate the influence
of color, light and shadow on hydrophobic image recognition. Finally, transfer learning was applied after using the Res-
Net101 neural network. Meanwhile, in accordance with variability in water droplet shapes in hydrophobicity images,
deformable convolutional networks (DCN) were introduced to enhance the model’s robustness. The experimental results
show that applying the improved Canny algorithm for preprocessing hydrophobicity images of insulators and combining
it with the DCN-ResNet101 model for evaluation can realize the test accuracy of 92.9%.

Key words: roof insulator; hydrophobicity class; improved Canny operator; ResNet; image recognition
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Fig.3 Schematic diagram of image acquisition
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Fig.14 Training results of the model in this paper
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Table 3 Recognition accuracy comparison

UE IR AYLWRES LYERD
1 ResNet101—# (45L& 82.3
2 AR — R )5 ] 83.7
3 ResNet101—Canny 88.0
4 AR —Canny 929
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IKER TRIEDGARIUEE R, A %508 % 1 OLIR 20
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RIS, BB T E 13 SEREILINS% y
R

SR A AR 22 P 288 SR AT I A A,
#1114 K EE o HC2. 2 3k HC3, 4%+
2 ARGy HCS, 4 B 17 s . kil 25
REZAH AN REEAFIREE R —8 KB KIA
— Y TAR I T IR R K S, 45A
91 E T T L 5 s 2R s A 21 1 X o
M, SRFNIBAT AR TSR, WrLr &
BISAT IS <A 20 AN 5 1 AR A 2% o
S AIE R 2R R DX AT K, 4 A — AR R T 7K
PEHEL T AFIREEE FF%. RULTESEPriz g, N4y
XICRAEWUKEUR, & B IRELL T R SRS
AEXS % B VTR0 43, AT B 1 4 TH R 74 i e ) D 266 2%
FHEKMERE.

4 ZEig

1) ASCIRH T e A ) Canny S5 T-18/K
YEBIA GRS H], BEGEEER T RS
IR %, FIR3EE T /KBRD A0 T iR EEE ),
TRER T KERIDEAC R PIgtE 5 5e 8%, EAHFT
Y%K G 2k

2) ACHEH T DCN-ResNet101 [ 2% #5870 3f: 5%
FHIE RS 2 ST 2. L SEIREGAE, A7V
TEE T4 S IHAEE E R IER RIS E] 92.9%.
S G MK PSR B 5k b, SR A ek
Canny BEMEG AL A HER R4 5 T 9.2%, 1E
ResNet101 #7 A\ DCN MG #ER 2425 7 4.9%.
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