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Abstract: The infrared thermal imaging detection method has unique advantages inthe diagnosis of low/zero-valued
porcelain insulators. However, anEHV/UHYV porcelain insulator string is generally too long (even 10 meters or a-
bove) to be entirely displayed in a single infrared imageshotbyan industrial handheld/airborne thermal camera, which
causes serious difficulties to the intelligent diagnosis of deterioration based on the whole string temperature character-
istics. To solve this problem, this article proposes a double-segmenttemperature curve splicing method based on
weighted data fusion. This methodcan solve the problems of target missing byapplying general infrared image splic-
ingtechnology, and can obtainhigher fitting accuracy compared with curve splicing methods such as rounding and mid-
point splicing. The basic algorithm and process of the proposed curve splicing method are illustrated through an ex-

ample ofa insulator string. A comparative study of various curve splicing methods is carried ou aking a
ple ofa 1 000 kV lator string. A parat tudy of plicing method d out by taking
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500 kV insulator string into account. Therefore, the effectiveness and feasibility of the proposed method are verified.

Key words: EHV-UHV ;long string porcelain insulator; temperature distribution curve;curve splicing

Y TRk AR TG HL A P A
YT, SEAMG T, B4 % T REWTHZ
SHMk RSB TS B IR T B R A bt
ZALMERE PR R A R R R M,
o e R P B UK 48 % K WIS 47 B A2 L F 17 A
KA S R S0, 7] Re g Wi AE AR AE 55 4k, 4k
7T 25 0 PR 4 K 2 B 8 07 et 2 S S, X i AR
BT 4 2 A R S AT R ™ U . PR el
TN A R 2 AT P K B A T EA T 4 R
N5 Ay B, 7SS 0T Ok AR i R B IR A A, P AR
2t 25 1 T2 ARG DU 7 VA 4 AR TR B ik | 4 2% v BEL VG
A E R A R L U R R T R A = A
I3 B P A I 3 S A AR O vk R 2 4 KU
55 5 B A I E M R OR B AR S RN,
15 5 Briz i i B rp 32 B TR A BRI

ZLAM AR 0 R T IR BE AR 28 X R FE DL WY
TP S AT ORI, B AN R Z g T
P . BEE L0 AN A AR B R I kL 41 4b
PURIEAS ] T Ok 2 1 6. U5 13k T &4
GF TGRS, T T AN T 00T 4% F 10 &
AL IR RN PARFEAE s SCER L6 14T YRI5 4%+, 5] A
5 THT PR L3630 Vi 8 R ISR, ST T R I
AR AT I A 0 I R RS TR S AT RS TR i 4
S5 7 S B s SCHRC7-10JWF 98 1 45 1k 4 2% 1 41 4h
K6 1) Z2 s e PR 2R A 4 BRI R L XU TS Y
JE B AR G0 DL SO R R 22 5 TR S bR is 4
T AR, BT LA A7k bR ifE DL/ T 664(71 H
£ 2T AN I R FH I T ) T B 52 B kM Ak 1E 67 1 °C
W 2203 IVE AR AL 26 2 T L AMS W R 38 . g ik
— R S ALK R BP f 2 [ 4 5 kY B
WA A G T AR W S A Ak B L i
ERAEIBAERAE TAETDZE LR T R H .

XFF 35~220 kV IR FRMEIL BN E 4%
TFH L HAAMERE S I — AR S D 404
[ SUPGE: NOE:E SR R e e HONTY LS 1% €T
PUGOERBE S O LS, K
4 2% 1 21 A1 G A B K R M YR T R F A58 4
LW AT B AL R . M R E AR 220 kV

L AR B B Tl AR AR Sk RE 46 1 £ £ 2K 1R
O R C RS E i e A N 7L S (V< R e R
o 1 B K A Tl PR A 35 R 5 o B
AT PR 38 H TG VR 0 4% 2 M A 4 R 20 AN RS .
ARAF Y G5 7 H L 0 A £ N X ] — 2 1 HR
B it 2 sk 20 A0 PR oo ) L 42 I PR3 45 1 50
SRJE P AR DF FE Fe AR K 2 Sk 20 AP IR & Al 1
5 L 2 T 4R I 1 4 o TR R 2 B L v Sy
SO B X e s 0 42 st 00 P A 8 2 %R 00 BB RS
i 28 PR M R DR EOR G IR B % T 2 PR
or A

1 e R R 4 1 20 A1 R B

FEUR P 168 & & 540 19 2 IR 2k £ e &
438 o PG TR AL 3 PRGN R A B R —
WA 7 25 RIS B 1 s 0 A TR . i e
(& 56 T SIFT R AR A8 RRAE 56 45 1) B D £ 55
. SIFT af HIE Ayt 5 5% 3 52 BUR BB M R AiE , 76 25
() FRURE v AR (B A, O B IR L7 R L e
RNAEL, UG T LA AR K BE AR B 4 B R
AV MR P A o 1) R AL T BURRAE SR DU B, R R A
LA 22 DR RRAIE A, DT 39 0 358 D i %6 . Sk [ 15 ] 48
T — TR RS L0 AN A R PR R A L 7E ROTURY
BRI B0 77 0 AR B STFT 45 40F 5, 454 KLT 2
PREEDUAC A A RANSAC Bk iR R R E %
A S TS B 2O R B S8 SIFT B0k, e
FALHR = T2y 3. 5% Tk [ 16 15 X5 Jo A BL 2L £L 5k
Bk MM /N L T SIFT kst iR
BRI DB L0 A1 B R T 4 422 (R R 15 B e 40
HMEMER E & L NN TR LA AR
15%.

ASCHE T SIFT SRkt A7 Bg PR, SIFT &
QP4 7 R 5 2 v 3T R 2 () J) 50 W (A A
DB 7 OB A 2 5 ) AR BURRAE A 34 RRAE D

1) 44 3 e 90 R 2 ]

L(r.ym :Gu,y.n) ® 1(‘1».y> (D



%37 BH 3

JEl 2 A H R R K Y RS R TR O A e D T 1 201

1 CGe—m /D24 (y—n/2)?

207 (2)

Gu.y.g) -

2o’
LD L e B R BEZS 1] T 2 5 E
145G o W UE I BR K m TR T o
b RUBE 28 T i RUBE RN QN B BUE S
2)) Jrd AR ARSI

Divr =Gyt —Gnw) @I, (3

A0 (3) AT
Diyo =Ly — Ly (4)

X D Rmli 2 REZ R, % D hiysg—4
AL 115 ) J2 AH 405 s AR 408 2 14 4 AR 40 s 30E 47 L
B R KT ONT26 MEITTE T M D HERE R (E
S AR TR R B R U R E R

3) Bl B A T 1]
m,.y) —
(L(.zfl-,y) — L(.z*l-,y) )2 + (Lu D T Lm Ly—1) )Z
(5)
L(J~>'+1) *L(«vfl)
0., =tan ' ( = —) (6)
o Ly — Loy

K iy O, 500 R G B A B A B
D7 1] s L R A A5 ROBE 23 (Rl {A .

O URFIE R ST . LARRAE 25 R ol BEH 8 X
8 MBI, FEArE1 R 4 X4 /N 43 35 16 /B
T e AT AR B A 128 HERRRIERE IR AT

S)YREME A VC L, 155 2 5K2r Fh E 3% A R AE 1 i
Frm e % 2 ik R AE R A FF FE AT LG, o] 5 A
X 2% (K13 1) 25 (6] A2 4 56 B 5 X 1p PF 42 &3 A7 30
i, B5 2% EIE PG R AT BRI PHE RIS

T R R A T 5K I S ) XL B £ A1 R
BanE 1 R, BB ELLG T RS 54 f,
o R A R AL 30 B AR R R4 32 L B
S HES,

(a) e R (b)F2

Bl 1 1000 kV &%LT @ik $ RBE LI AR
Figure 1 Infrared images of double-segment

1 000 kV tension porcelain insulatorstring
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Figure 2 Distribution of feature pointsand

connecting line of image splicing
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Figure 3 UHYV tension porcelain insulator string

spliced by image and fusion
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Figure 4 Captemperaturedistribution curve example of left-half

(higher voltage end) and right-half (lower voltage end)

of UHYV tension porcelain insulator string
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Figure 5 Flow chart of double-segment temperature

curve splicing method
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Figure 6 Temperature curve example of UHV porcelaini

nsulator string by using weighted curve splicing
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Figure 7 Temperature curve example of UHV porcelain

insulator string by using roundingcurve splicing
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Figure 8 Temperature curve example of UHV porcelain

insulatorby using midpointcurve splicing
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tension porcelain insulatorstring
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Figure 10 Temperature distribution curve example of
left-half (lower voltage end) and right-half
(higher voltage end) of 500 kV tension

porcelain insulator string
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Figure 11 Comparison of temperature curves of 500 kV

porcelain insulator string by 3 splicing methods
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