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Intelligent Recognition Method of Composite Insulator
Hydrophobicity Based on Image Processing
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(1. School of Electronic, Electrical Engineering and Physics, Fujian University of Technology,
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Abstract: In this paper, we proposed an intelligent recognition method for composite insulator hydrophobicity on
the basis of image processing. For the composite insulator images with different hydrophobicity levels, the images
were performed histogram equalization and filtering treatments at first, then the water drop/water trace was
separated from the background by the Otsu threshold segmentation method, so as to extract clear and complete
water drop/water trace contour. The water drop/water trace coverage rate, the maximum water drop/water trace
area ratio, and the water drop/water trace average size were used to quantify the water drop/water trace, and the
support vector machine was used to establish the feature classification model, so as to realize the hydrophobicity
intelligent recognition of composite insulators. The results show that the hydrophobicity intelligent identification
method of composite insulator based on image processing can effectively identify seven kinds of hydrophobicity
levels, and the average identification accuracy rate is above 80%.

Key words: composite insulator; hydrophobicity; image processing; intelligent identification

RER IS AT T A s g OB RIEBUR.

@isitRt  2022,5509)

BA AR RE T B N 45 f R B ARG, AT 51 FEL IR

1R R R AR AR ARG RR T
ZMRLEY. SR, BT RERIRE A %% T AR
JUAh R 5 AR IR BT T R AR AR IR, 3

ks B EA:2021-09-23 &M@ HER:2021-11-29
TEZ BN K K (1986, 55 CBU) , 4 @Al N, Rl 3082, F 52 77
TF) A PR A RS R I 5 PR AG a2 B A AN 5 2%

B 4 G 1 AR N KV 2 R R
MIEER R —, 9 TPk NI R Ak A4, 7 2
%EHXj’EAQﬁ?aﬁ?ﬁﬁ}\IFI‘"% 0 K 1 e

Bistr. HTNAARMPE S48 T HER
j(,i_i;J\IXffﬁT7J<‘f$iﬁﬁﬁ?'ﬂﬂi1’ﬁ$éjm%
BE G5 T MIST 4 O B AT — Kbk



IR 2022,55(9)

PRk B A Fe T R AL FE I & 0 2 T I /K PR RR AR 7 4 101

Tor I 52 48 25— 1 7K A 1R 77 92 2 S 95 2 f
FAVEFRH K 7V RN K% 3 B, kA AR
oI G A G 3R T S K I S 2 1) R A R
FEAE N AR B9 A B kA vk R B 2 B ik A
T e S ik A vk T SR A A W A A
WA, PR 1% 07 1 — A SR I = kAT . R 5K /)
RIS AE B A A ST 3R T SR AS [ R T 5K 7 1)
TRAR R e i 55 248 2% 1 () 18 /K VR BE BT W5 904 1) 350
WS NS 2, A T RE Se bR A AR 20 SR A&
o WEAKIE FRWIIK 53 P00, 12T IR T A, a2
I A (9 7 v . WK R ) B G 4 2%
TR W — € &K %5, FRAE R I ) A M2 5
B Y 51 2T 7K BR 1R 53 A7 155 190 K 4T BT 1 7K1 5 20
WABKERAEE A 4% T RINKTEES RS VA S
FRAE K B A 482143 8 7N 7K M %5 2% (hydropho-
bicity class, HCOHC1~HC7, HC1 4 /K 1% f% 5% , HC7
R TR MK I 58 5454 HC B
BOHFAT AL, I W 2 A A% T I HC 54, 45 1
ol NIARN& 5% Vi S 02 L SN

T TR A B B A 4 21 1 K S AT
FE B E RS W RCRARSE A 2, 52 IG 7K P 1) % e
WO B T3 A 1R G AL B2 AR R FH T 1 7K 1 S
5335 SCHRII3TRAIT R 2 2 i AR IZ F 2| B & 4
GF G KM A v, B VGG-19 M 25 fil &
IREERFE S R SRR AIE , 7 26 T 10 8 2 =) FRRAIE i
G IE AU G S G A A A . SCHR[14]H]
G A 2 0 45 H 3 3 BUE & 48 2 1 1 K P R
FRAE, I S IUG 7K 1 & 2 1) & B R0 SCHR[15]42
7 — Bl T — B D R X () 4 R B A 4%
P 7K 5 Ak B 5 AR ) 7 9 J e B B K
B RK R K IR , ) S ) S AL BT 3 BT
FRAEHEAT 7028, AT S22 & 48 2 1 185 /K M 9 49
Wl SCHR[ 16142 i 22 3 53 T 32 00 1 7K 14 R (1) 43
TERFE AT B P Mg hn ) 4RO (D - Hh 2
FH T 5 A 48 21 PG 7K 1 BEAS, SE BT AR Jn i 7K
PE UG R o SCRR[17] & B0 50 T 4 50T R AE 18 7K
P MG SR T 7K B/ 7K 728 43 A 1) 52 2 R B, 32 tH R 1
I PR 0 2 2 A R 7K B 6 44 B D R e R K B
PHAE N E BT BG4S 1K PESE 00 FE
L2 5.

AW FE 3 — Bl 3 T Otsu [RE 2 210 & & 41
G MK R BRI O v Il N R A 4 2K
P EE 24T B 7 B 514k L 383 BL AL Otsu [ 4E 43

T

1, 3 17 42 BB 1 7K B/ K 2R RFAIE , A 3 5 1 7K A

SRR AL 1) 5 5 J A P £ ) 5% ST TG 7K kA
I RE IR Al o

1 E&H®5ETFRKEGRIEERLIE

X E A% T K EBHE AT IS, 7T Do
RN EEE5 T MR MRS 26
Y 21 [P0 R <A X 8, DL R 5 & 4 2% 1 LAAME
X 35 . AT DU SR 2 W 53 4 26 2% 1 1 K M S5 i) 2
Y 25 TSR K RRAE , BRI, Dy T O i R SR Ak
B, 5 B X . ASHIE FOAR 4R BT 4 R BRI
KN, BIHUE Z N 700x700 48 X 34T 404,
KRR

|

(b)700x700 3 8Y
Bl E&%ETFIGKERRK

Fig.1 Composite insulator hydrophobic images
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Fig.2 Hydrophobic image graying and its

gray level distribution
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Fig.3 Histogram equalization and its

gray level distribution
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Fig.4 Contrast of images before and

after bilateral filtering
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Fig.5 Otsu threshold segmentation result
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Fig.6 Image open operation and false color processing
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Tab.1 Contrast of typical HC1 - HC7 hydrophobic images, connected regions, and five feature values
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Tab.2 Identification results of composite insulator

hydrophobicity grade
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Fig.7 Recognition situation of

composite insulator hydrophobicity grade
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