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Defects detection and positioning for glass insulator from aerial images
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Abstract: By analyzing the characteristics of the glass insulator and its defects in aerial images of the
unmanned aerial vehicle inspection system, a method is presented to exiract glass insulator and detect
defects. The OTSU's thresholding method is applied to H and S components in Hue,Saturation,Intensity
(HSI) color space for image segmentation; and then, the distribution of the contours' angle and area is
calculated by using the histogram method to obtain the position of glass insulators accurately. Feature
detection algorithm is proposed to detect the glass insulators and mark out the defects. Experimental
results indicate that the method can mark the location of the defects accurately in the aerial images with
natural background, which has a good practical value.
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Fig.4 Image segmentation for H component (a); image segmentation for S component (b); and image intersection(c)
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Tablel Angle and area of connected area

parameter value
angle 0 79.6 135.0 64.1 135.0 722 135.0 76.6 79.9 1
area 361.0 247.0 9.0 2338 72.0 117.6 16.0 23975 21538 Fig.5 Ellipse detection
angle 76.0 76.6 72.9 77.7 82.9 74.7 79.1 75.3 775 &1 5 A (B2 KRS  2s S
area 21012 21891 23120 22764 2 22182 18768 16415  2165.2
angle 76.0 76.6 755 75.3 74.7 75.3 75.3 74.1 74.7
area 21235 19042 20797  2169.0 1 24275 19072 16643  2104.1
angle 745 75.1 76.8 733 0 76.0 76.8 74.1 741
area 18846 21272 19896 21669 490 20132 21405 20175 21301
angle 76.0 135.0 747 0 74.7 76.0 135.0 75.3 75.3
area 1884.8 720 21935 100.0 2 20132 72.0 20798 20613
angle 75.4 135.0 135.0 76.0 78.1 76.6 741 135.0 135.0
area 2260.0 720 72.0 23765 2 25449 22458 100.0 84.5
angle 747 63.4 135.0 73.7 135.0 251.0 71.6 135.0 775
area 1946.2 288.8 100.0 18250 720 169.0 136.9 72.0 24678 e
angle 68.2 0 0 135.0 180.0 Fig.6 Insulator detection
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3 ERBAM WK E L
3.1 W %R

TEAR AR 20 2% 1 BoAT RS AU OL T, 452 1 o vR i A B0 26 2 1 ) e B A AT A1 PRLAR R Al 0 B o MK A 2B 4
G A BEE S, TR E N A B g TR E, BOTAE R

1) B ek 771 . Ay R RS, UAARRL, RECR B, R 2 5024 2k 1 58 b0 SR,
B 1A EEM, HARRLLG T HS I 1 ;

2) WAL L TR IR IF I AFAEIY , BRREHE -G TR, IL8 A, HIREREL L T
HEZNJ7 o) b 54 2 7B ol W4 % 1 B, WAL — 5 7R EExE, THE R, 5 B E A B B 1R AF
il 7 51 Hp 4 52 B 3 0 A7 B AE 2 SR

3) BhE FBA L T NLE A 2R U e A5 B A 4 Sk 1 Xk A8 B 1A VTSP MR, e RE s % 1 X [ B 2 55 T
IE R 2 4%, WA i 58 BEX A MR A 2% T W9 2o A M AR 4 5 1 o IO 4 5% 1 X b B ZR Y R 0l A R4S 4 T
R RO af, AR S(E N AR G TR RS, RS IR AR Gk T AR B RS), UDRT LUK gk 20 % 1 o7 A R
B bric ik .



612 AMERZS5BEFEREFER 1%

32 WiME XL

RPN S

1) FEER O SELE T B RNRIE R K, MR Oy 0, L 4R AN

2) WE TS H 408 C, , T M 22 (8 dif _0=|6,—0|, % dif _0<6,, ., W4kZE, &0k e
Eﬁci 9 ch é}:g’ﬂ\ﬁﬂy 05;

3) 15 HORBUR AN C, . HHOT C A C tho SR K, =L R dif _IK,=[K, — K|, % dif _K, < K,, 112K

1 J

o, w, EEEIC, ;

) 5 di =4 —x) + (v -y)? . AO]=0 = d < AI[0) . W 7E AQD *R AR A7 D BE AN C, i LB
Ali][0]=d;, Ali[L = j ;

5) WA LEG)E LM, HEMEIT C M HIT LR, W 4ERCALIAE 115150 BRI 9 J5 40T 4 6 Fr i)
i ;

6) WA LW 2)F LUK 5), BT, B HEITE I, Gt AL 4, PB4 2 T 1] B 4 A X
R, H5EHMEd;

7) kU GERCL ADD TTOCH , # ATIONRAE T R T, B A0l R, HL|ATiIO)-2d| < dy, . WA B C, Al
C, J AR T IR S AR 4 T, vk j= AL, dy 2% (B IR 0.2;

8) MRAE 4L C M C,HHFE AR T R | (R b (B, kA

4 LIGHR

Xof % B A ) 45 SR 58 Y D R R A T BB A I, SR SE B RO AN 7 R, PR R AR RE AR IO 4 2% 1 4R
P, BHRRSIN 756x498, FMRYE S 1L EA5 B8 M 75°, b ridbbn 4 (358.3,206.7), ZL(AHRiCHE S 18.6
BER, W A9 R R . TR L O AR M B A S TR R, 2 k1 Bk AR R AN AT 8 IR

TRR AR AG I B 92 BT SR T I, S BT B
HCB ] 52 2% T(n)=0(n?), Horfv n Sy P4 oo
PR 4 2 TR AR . fEAR PR AR 4 2.2 GHz,
WAF 26 19 32 (RS L, XEREFH 50
W 26 2 1 R AR AS R e AT R, e rp 27 i [
BIRAASE A BRI, 2% 7 AR LIRS, AR R
RS S 2T 22 BT IO £ (103838 s o
HA 10 WEHIEG, g TAHE IR, (2 AR B 7 el
YA TG T R — S, Al T AR B R OF
FEAE L, BRI B 4 % F-BRFE . XF 13 WR4 %%
TR TS . BB AL T LT A G T H PR A
ARG AT FR I, A 46 5 1 42 5 12
W, AR 1, R E O F AR IC AR S T AL
10 &, AL 2 B@, HIERH 2 FAHAB 4 % T

ey

b

FE BT A R A A R RS, 6% F B R RY e———— -- > y - .
AL 76 9%, A 23.0%, SHIEALE e
P B RG-S FERT 306 ms. Pl 8 LA B R AR SRS Bt b e T B RGN

5 Z5ig

LHAR RN, FEARFEDCRAAET, MR ANA R B Y, 48 7 M) T E R, AR SO AT LSS
SRMERAR R, A ZAMEDE R0, A R X BT S B U ) AR AR, SE R ER IR 4 T



%4 AT & i B R P A% T B R ERFA AR R RE £ 613

FLREE (0 [ R A6 G 10 B, fEL B o Bk 1% 3 T P8 R g AR TR A 0 L 8y i — 20 WO IR 5 07 1) o 3207 0k SEL B AT 0, S
RAF, 10y 28 REXA AR SC U A, [ PN S 1 T A ) AR BL A F 7 ISR, A BT AL BE ARG 2 8 A1 L R i i iR
59 7 B AT B 4 0 R TR S

S & Lk

[1]

[2]

[51]

[6]

[71]

[81]

[91]

PN TSR M0 48 2% F 1 a0 W iF R (D], b aC:Agdb L 3 K 2%, 2008. (SUN Jin. Research on Crack Detection
of Porcelain Insulators Based on Image Edge Detection[D]. Beijing:North China Electric Power University, 2008.)

SRfd. R ES 4 S FAEWIIL 500 kV B A pgis fAE B[] B AR, 2006,30(8):97-98. (WU Jian. The General
Situation of Domestic Glass Insulators Used on 500 kV Electrical System in Zhejiang Province[]]. Power System
Technology, 2006,30(8):97-98.)

Whitworth C C,Duller A W G,Jones D Let al. Aerial video inspection of overhead power lines[J]. Power Engineering
Journal, 2001(2):25-32.

Ma Shuaiying,An Jubai,Chen Fangming,et al. Segmentation of the Blue Insulator Images Based on Region Location[]].
Electric Power Construction, 2010,31(7):14-17.

Ma Shuaiying,An Jubai,Chen Fangming,et al. Segmentation of Insulator Images Based on HSI Color Space[]]. Journal of
Dalian Nationalities University, 2010,12(5):481-484.

AR 25 R B4 T R (0 R B B B 44 % 1 R B A2 (D). F8 IR, 2011,35(1):127-133. (LIN Jucai,HAN
Jun,CHEN Fangming,et al. Defects Detection of Glass Insulator Based on Color Image[J]. Power System Technology,
2011,35(1):127-133.)

Zhang Xinye,An Jubai,Chen Fangming. A Method of Insulator Fault Detection from Airborne Images[C]// 2010 Second
WRI Global Congress on Intelligent Systems. Wuhan:[s.n.], 2010:200-203.

Huang Xiaoning,Zhang Zhenliang. A method to extract insulator image from aerial image of helicopter patrol[J]. Power
System Technology, 2010,34(1):194-197.

OTSU N. A threshold selection method from gray-level histogram[J]. IEEE Transactions on Systems, Man, and Cybernetics,
1979,9(1):62-66.

[10] 57w o8, ok 1, 1 SR L. B K2 I) 25 vk 7 R G 40 B v (% i T[T, JE4k | T/, 2006,30(7):25-26. (QI Lina,ZHANG
Bo,WANG Zhankai. Application of the OTSU Method in Image Processing|[J]. Radio Engineering , 2006,30(7):25-26.)

[11] VA7 AR e IR A2 RET L RRAE () Pl SCAR R BRI (5 B 5+ T, 2010,8(5):534-538. (TAN Wei,
FANG Chao,DU Jianhong. Fast text extraction and its application based on morphology and window features[J].
Information and Electronic Engineering, 2010,8(5):534-538.)

[12] FE W, EAH . T EHLS RESSHRENEZRILE D). RS HE 7 T/E, 2012,10(2):196-200. (WANG
Bingxue,YONG Yang,Huang Zili. An image registration algorithm based on space structure features of line[J]. Information
and Electronic Engineering, 2012,10(2):196-200.)

EEE A

WA (1987-), H, WEFEAICH A, TE ¥ B(1969-), B, MmN, M, A&l
PR AR S A WSO ) A R S BE AR ¥z, WHHEOT I R ANLE BERE T S A, AL
%7 .email:shaoping19@sina.com. L BE 5 RIS

BEEHT(1972-), B, MamA, @t #
Bz, EEPDT 0 R 2 A HLLE B kAU
HAEH Ry .

RIRBE(1987-), B, LA EHEAN, 1
B AT, RO o R AR A PR
AHLA .

BB (1985-), B, A mE@ET A, £
B, FEEE ST O 1A AR



