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Review on nsulator self-explosion defect detection algorithms for images
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[ Abstract] Insulator self — explosion defect detection plays a very important role in ensuring the safety of transmission lines.
Accurate and fast insulator self—explosion defect detection algorithm can help operation and maintenance personnel quickly locate the
location of self—explosion defective insulators and replace them in time. The image—oriented insulator self—explosion defect detection
algorithm still faces great challenges in its detection accuracy and rapidity. The traditional manual detection method cannot meet the
detection requirements, so the algorithm must be further improved. The main work of this paper is as follows: firstly, the
preprocessing process of insulator self—explosion defect image is introduced, including the method of image segmentation and its
specific algorithm; Secondly, the feature extraction algorithm of insulator self-explosion defect image is introduced; Then, the
classifiers commonly used in insulator self—explosion defect detection and the deep learning network model are introduced; Finally,
the insulator self —explosion defect detection algorithm is summarized, and the development of insulator self —explosion defect
detection algorithm is prospected.
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Fig. 1 The process of insulator self-explosion defect detection for images

o %1 PRGN B — Be b N 38 A A JE ALK
K, RS S APILAE R 8 R 4 s IR Al R 25
BRAR Hbm DX, 32 B 160 2 1 DX AR 4 U
Xt P o 2 G r B SO TR SRR A T
PRI P ISIE AL 73 & TRE $ U 26 2% 1R A T
Or I AT A ST B BE AR I s R B Eh A T Bk
B TR AR I 45 2R

2 TkbiE

A TR B e R BN 4 2 TR K IR A
S 04 DX IO 5 B A R A SR G X R, P TR
B AR P & T RS 4 RUR AR AR HE
Wk T 10, 7 20 e % 7 AR oE A7 — %2 1Y T Ak
U R B T B AR A T G 0 AR 43
BRI T KA MR FE A
2.1 ETHZHESGSSE

BTGB o B R0 E 10 5 A5 Rk 4
R 380 HAR X I A, SCHRL 11 ] Canny 55
TG A ISR A5 400 2% 1 ) i 2% UG e, 0 2 &
BTG, BRI GG TE R B, N
T WS G R I 4, B E IR LA S R e % T
(RS 5 SCHR [ 12148 FH Sobel 8 FiEFTh ZeAG I, H
RGN ) 30 2 AL, X K S A0 AN 8] B K
JEE b P AR A AURK o W 5 A S M 5 R A A 1 ot

AT BB TG AR BIE L0 ANAEEWT A B i 2%
It HAFFE R RN S SCEk [ 13 ] #1254 Canny
GHAER SURF SURRIE I8 26 2 7R B s %
TRBRETEA 1T ST /IR BE RS 1t B A 1A 14 b v
PO A8 2 1 SCHR [ 14 ] 81 1 R A | S 9L K]
B s 21 RN L o3 E s SCER[ 15 ] B i T — Rk
(GO 15 | 10 4 2 MG 10 3 2 B B b (8
TAE PRSI BB AR RO L, hF
TR L 2 F EUR TS e N 4, o0 Tl 4%k
Tl GG I RR T 5 446 2% F J E% B K Y T
5 2 55— K BEVE R b, LGS M e 1 RS b e
B BE DX (8], DT 10 1) 2468 2% - LA T S5 1 I B IX
], KA B Rk (1) Y o,

g(x,y) =

Py, 0=/ry) <a
:I:d

_|_b:c[f(x,y)—a] +e, a<f(x,y) <b (1)
i a

™, -d
Jer —[fle,y) -0l +d, b < flx,y) < M,
,E\EF‘:f(x,y) %/%JEWH%%RE, g(x,y) %%ﬁ‘
AEBORRIRIE ; M, M 3137 S R 5 I
JEMIR KM ; a b RN IKBEST B 50 d RoRBRG
B o




53

RXPAR, 4. T ) MR 28 25 BRI R 37 20k 35

22 EFXREBHEGSE

MU 2 F UL I 5 AR B 2u i, RS 4 2%
THOFSJEEAS R ] B ., mT LA P 3 T DX e A 41
J5 i, T XI55 50 07 2 B G AR L H bR
DX IRAEA T DX 43, % s 4 2 G e — A
WG R ITG, F R IZE R B A M FERE
R F R T I | e S A 2 1 R ) 7 5

Yk R A A B S BRI serh el )1 A
B s B HA — e 25, KT AR 4 2 7
RUGLEAR R B2 (8] LR oA, K a4+ S5 H R
RO S, WP EE S BT RGB HSV
HSI 25, SCHR[ 17 ] 2R T RGB AU A T 48 211
B FRE, {0 RGB FE AL 3 A4 i 52 B IR 1 5%
i), T L R A5 7 45 31 ) B R IE 2 AN, T
RGB 5 HSV Hl HIS 45 (%5 [0 B AU A7 7F — 5 1Y 4%
PEERARL A 2 & |, T LA SE 2o H T B ) 5% 220K
L2 | BN g |5 IR R U B N TE 7 €
ZF RGN B AR X8, SCEk[ 18 R 42k T BRI
RGB #:40:3 HSI 25 6], B b 47T —(E Ak 4b B8, R FHE
AT R e 2% - R v (Y W S e P P 3
53 ST R B G 1 RIR 5 SCHR[ 19 ] K4 2+ 1R
ARy HST RS ol FH 8 1 DX 38 ) PR 45 10 1) 1)
BT BRI 4 21 T 50 52 2 UG v 43 0 ok
SCHR[ 20 ] WS4 B2 2 1 K5 HSV A% 235 [R] iy
H 5y b AT 58 BRVC L, SR J5 P R 47 RG4Sk
[ 21 JHE4a 27 1 (o) (ot R B8 20 138 11 60 25 ()
)Xo € R 0 R R ki FH e RS Ry 25 43
Y 2% F BUG, B 40 2 56 B 4 0 4 B ok 5 Somk
[ 224540 21 R4l HSV BEBY | T/ 28 $6 b
B HGEE, A, R 0 EREEAT4r E, HSV
BRI H 388 RN 2 BRI B EAE B HEUE
Sk 0° ~360° , BEAT R H X434 2%+ 5 b 4 2% - FI
BEMPIE, RGB KF| H B A (2) .

1—00, if max = min

60

if max = g

[ -b

700° X gi + 0°, if max = r and g=>b

T max — min

I -b

160° Xgi. + 360°,if max = r and g <b
H=1i max — min (2)

; b -

60° x> - 120°,

1

|
1
1 max — min
|

wa—l;£f+2m%ﬂmn=b
max — min

o, rg b il TR ER LIk 3 N EIE R
{E,max\min RN LR 3 ) IE Y B OR M

Htse/ME
3 HFEREX

TE i FL 2 Hh 4 2% RS RRIE SR B H 124
Y 2% KGN G I B K PR B b B B ok | [ JRS
e kR A sih %, WA HAB6 08
FEAR SRR, B LA AT DL 2o 32 B4 2% 7 A0 R [R) R
SR IEATH LT F BRI
3.1 ERB4SE

YT B G R R - EENIEEE, 7
Y % F P ARHIE SR B P T e RS A i B A B R R
FIBAE YUV CIELab  HSV 2521 (5 i AR Y SCRik
[23 14t — b 56 200 €0 255 [ A8 2 1Y) 4 2% 1 RS
AEFEET 2% , AR AN [ B 0 2 () 19 728 o {5 46 2% 7
WRAFIEAE R, B M 2T B R IE SR U
SCHK[ 24 14 4 2 T RSN RGB 25 [R5 40 31] LAB =5
[B) J& , B B4 2% 1 09 SRR AR SCHR [ 25 ] 8 i ol itk
GrabCut 575 52 0 48 2% e AiE $2 1, SR R A 24 Ak
PRI 28 25 F- A TR I 5 SCHR [ 26 182 H T —Fb
WCHE €822 0515 38 2 A3 AT O BRORIMEE S5 48 2% 1
FROEXT 4 2% FRIE A TR,
3.2 GUBYHE

Y 2% B SRR AT R — R A RN 4 %7 A
SRR AR I i SO AR R 6 % T IR HARIX
SRR SCHR[ 27 142 M T — Bl 1Y S R
TR 2 0B S U 46 2% T U AR R S
Iy R, — B BCHRRRAE X 4B R, 55— 280 X 43
JEAG , S 2RI 48 2% T 0 58 B RRIE B IR0 Sk Sk
[ 28 JAE BRI 40 2 T SRR AR B T 300 4% 1 7 I
1) 7 VG DN 465 25— e 5 SCRR [ 29 ] 2R FH IR B2 A
WA JR3 3 A 2 e 4 B 406 2% 1 () SO BRARAIE %7
RAEA SRR 2% T DX S B R AIE 5 STk [ 30 ] 78 S0 3
GY BT 5 B A 2% 1 e XIS 4L 2 A ALY
SURARAE | E— 2 F r RRAE 25 (6], R4 AR 55 ) b gk AT
ST, A T INKE R, T4 % TR
AT 0 ] S S R AR A K R
PEAR Ak 58 A% 1) S0 B AE A R 4 T AR R 1) 4K
Wi, ORI R BGE AR AN 2 B
3.3 WREEME

YL T I ARRFE S — P S BARRE , 285 K8k
ot SEAF B2 45—l 4 A5 e, Gl
K R R L RIRE T, 2 A AN R SRR RRAE
PRI AFE N, SCAR 31 ]38 5 AR A R
RN 26 2% 1) [ I , TZASEA T LAAS: D 7K SF- 7 1) A



36 B o /5 M5 MM

12 %

e 7 8] Y EARFAE, [m] - Tl UG I ZEABUARPIR S 19
FARGFAE 5 SCHIR[ 32 ] 1 FH bt i % BT D505 4R
WA 2 T I D G IRAFAE ; SCRR[ 33 | R 2% 1Rk
Wb el 21 7 K BEA , P AT TEIAR 3 s A

AN s S S FUVAL P
Zr X DCIREN KT (1 KI5ty
FHIES %L Kt AES

A2, B J5 R Hough 28 495 1F A0 45 2% 1 &
18RI 251 BT A AR, DT DRI 2 70 77 1 4 2%
T REBBE . XETRARRFIER I, 2 5) 2 B B 5 5
FRISENT | 4 5% T AR INATS A7 A — L DRI X

AR —ar FHABER 2 [7] LiEROEER(RTH
e LR LERSERR (T FARMR AR
PR J—1k AL

2 BETFLIBHMEERELTE

Fig. 2 The process of insulator texture feature extraction
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Fig. 3 The process of Adaboost algorithm classification
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Fig. 4 Examples of insulator self—explosion defect detection under different scenes
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Tab. 1 Insulator self—explosion defect detection results for images

based on different deep learning network models
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