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Zero Insulator Detectionbased on the Infrared Imaging Technology

YUAN Li', ZHAO Rui', TAN Xiaoyuan®, GOU Xiantai’

(1. State Grid Shanxi Province Datong Power Supply Company, Shanxi Datong 037000, China;
2. College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A method is proposed to identify zero resistance insulators under various pollution levels, humidity and
temperature conditions by combining the insulator infrared image and the support vector machine (SVM). First of all,
the insulator string infrared images got from power system are preprocessed. After the insulator string infrared image
preprocessing, the two-dimensional Otsu algorithm is used to segment the infrared image, obtaining the binary im-
age. The edge detection algorithm is used to extract the edge image of insulator string. The least square method is
used to fit the insulator disk edge image, getting the disk elliptic equations. Then the elliptic equation is used to ex-
tract the single insulator disk. Temperature features of single insulator disk are extracted. The method of three factor
analysis of variance is used to select features not affected by the insulator polluted degree, environmental humidity
and temperature affected parameters as characteristic parameters. Radial basis kernel function is selected as the ker-
nel function of support vector machines (SVM). The LibVSM tools based on cross validation in the grid search meth-
od of parameter selection and training set data are used to determine the kernel function parameter and error price. Fi-
nally, the test data are used to test the identification model. The recognition rate obtained is higher, satisfying the re-
quirement of the preset.

Key words: zero insulator ; infrared image ; feature extraction ; kernel function ; support vector machine (SVM ) ;

training; identify

N T S TR HLAE 7 TE 4 ST FL P 2R B e
0 3518 BT BT ATt T 204 T A B O T 2 B

o 2 -5 H 7 2R G5 A S R MR *ﬂﬁ,ﬁﬁﬂ‘ﬁﬁ%%%fﬁ%ﬁqj,Nlﬂﬁ\T,é’?%?
A5 I 2 A 020 00 S 25 5 Sy

Yfm HEA:2017-09-03; f&EIHHEE:2017-11-12



- 08 - 20184F2 A

Eudz

EREE N P2

H45 T, FELG TS WHEL T 5 K ENG
H . — B  Bh R AR INAG EE e HL RO
BT AR BT L X R (B 4 2 A —
LI TR R A R R B AR . B
LLAMZ Wi R B AN A, L 3 132 i ol FH 21
HMFINH RS Wi i B A e . ZLAM2 W B R A
A Ak 22 A RIS o MR IE R 4 2 1R
TAHA 5 T KRG R AR, BTV 2 28 wliE
AT LA R AR BeR X TG4 2% T B AT R . FR
Ty N 538 i T A L0 — PR AU 4 % 1 R AT
AR, 15 B 2 5 7 A RO ZLAMEMR o ARG 22 50 R AR
FIWr, B R 2% . B, HRT R 4% T
HLLHME W B A TRV 22 BRI L 12 W 2 2R ™ FAR SR K
K N E R MIRE 55 7 R 4 5 1 K0
BOR, FARE MR, 2 inf 2% 1 s FA 5 Y 2150 R Sk
PRI R R LA 2 B A

T fifR R {20 % 2 MG D A kB, S
HUREZL AN AR B AR AR S S R 7%
(E2085 119 F A I , S i 46 2% 1 BOARCIDNG 2, Dk />
ekt SRRl PNPAL TH T INE B0 AR i)
AL BN 7331, SR )5 2 U B 1R 4 21 i, 1
S IBUAT 280 1)t P AR R 2 A g SR I s AL g A
BTG IE 13 2885 , R FH IR AR B Xt 43 2 3 it A 7
NZRPE AL , f5e i M0 4 K0 X TR S A8 R A 7 5
ik, BERGRUN 48 2% 1 of Y R E 2 5 1 HLAFUN R
B, Al HLA T 1Y 1 SR = 25 R

1 BETHRASNEGRTALIEF S

N AL XS A S 1 HS LA R G 2 R A
U ¢ U R $5Y D DN g he Gk S R AT UL 8

ZLAN G R FE AR L H AR I A Y
M OH T RENE IE A M o3 B G 2 5 R R FL B
BN A k7 B LN EUR AT S R 5 . SRR
RSB R IER) FIE ES EAR NN STl pe S N S Py
Hh R 8 A FAT o T IR R RO PERE , RE A8 7 8 H e
PRI B0 T PR UG X G B R E AR 34 2% 1Y 17
JEOS, MR DUR PG5 A5 B 4, £ 1 LU ok o
DB HIT A HYBCR XS LI LI 1

F M5 R LA GO0 L BE AR IRARAR , A A 7 5]
B 2% o SCH SR U B 1A 36 0 o R X
BAEATHE 5%, X I BEAEAR T T PR B(E A T 1 BRI
Fo3 B R TE M R4 WK BEAEAE T A~ B2
[ B PEIGEA T IR BE LR P , B A BB iR ) TR

PIA B P g T s ACR 43R . IR
V(L 00 )3 BT 0 20T T S 9 14 114 52 1 L 4 HiX

(a) Jo & (b) £ JE 1 B

1 BENPEEBKFERIRE
Fig. 1 The adaptive median filter denoisingresults
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Fig.3 The result after segmentation
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Fig.4 Edge detection result
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Fig. 5 The flow chart of insulator disk specific detection
N T BEREBEAT A B B R SR R, 5 R U A
TRA R 5 G, HEORZHR 7 R RE i AQ 48
R4 2% 7 R IR o 30 0 X 22 5K 46 2% 1 HR 2L 5F
BB GEt b B, & 4 5 1A E A LR RO
58 0 3 R P Ao T LA 28 T A R i AR

REMS AR B BRI AE . DAL, ST e — P s
G T EL AR R AE S BT 0 5o e R A Y 2%

Eiar: AR G R N N

Elo H&GT+EMRNIRE

Fig. 6 The insulator half disk extraction rendering
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Fig.8 The experiment result
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