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Abstract: Regular monitoring of the size of wire sag in transmission lines is of great significance for the sta-
ble operation of transmission lines. The traditional sag measurement method is complex and time-consum-
ing, and obtaining a complete wire image using monocular vision is a convenient sag measurement meth-
od. However, when the span of the transmission line is too large, the camera is limited by the field of
view angle and resolution, making it difficult to capture the complete wire and measure the sag. To ad-
dress the above issues, a convenient and usable local photogrammetry method was designed, which com-
bines the accelerometer sensor in the IMU with a high-resolution industrial monocular camera. With a
small amount of transmission line parameters known, only the left part of the tested wire needs to be photo-

graphed. After obtaining a single wire image, semantic segmentation technology was introduced to extract
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the wires in the image. Based on the photogrammetric model, the actual points of the wires were connect-

ed to the corresponding imaging points, and a nonlinear equation system was established. After nonlinear

solving, the three-dimensional shape of the wires was restored, and then the wire sag was calculated. The

relative error of sag measurement can be controlled within 5% , meeting practical application requirements.

Key words: transmission line; sag; localized photography; Inertial Measurement Unit(IMU) ; semantic

segmentation

1 7l

nu\:

PJLAR K FRE R Ty 2 ke @i,
R 28 0 A PR Jre 4R It 1 AR L R
BEAE Rk R E R TER I R G
EEEZEM. BEE ATE R R A W
PN TS RO R NS 1 [ R
L 2 [ 1Y &2 4 as A7 )l gk i 2 B AL ol 2
YE R B i M4 it i) — D EEH ENER,
IRER /PGS WAL EmiREEE R
K,

IR T L — B SRS ELN
B EEE RS . W UL A R R Oy o AT A
DN BT A B AL RS A AR A SOk
THE S BI85 HC A o 2 (B RS
B AR AR 55 B B R FERT R K, TR R AT R A
(05 2ok B R T . 2K RGPS i
TE ORS8N 2 O A
. Ayman Uddin Mahin % A" ] % S 0L A0
K g [A] A% i 1 22 K ORI i 3 4N E . Sangee-
ta Kamboj %5 A" FH GPS $i4f of 48 B0 S 46 10
BEAR D, SR AR B S I TE . Aydin Tarik
Zengin ¢ N R F A AE S 4k AT 300 o B
HLas AR 2 LB R, & R L ilE, k-
R EB R BT R E L LA —
FE IS A (B 62 AR B 1 il AE
T b RE R B E . Elena Golinelli 4%
R T — b T T A A
B 2T AN 248 . Siheon Jeong %5 A AL
HPOLHAM S TR E S g R L, ]
OGN T 2 IR 1Y 5 R B R L (B o i A
Mg 3N B 5t o

PG Ak B 5 Sy oI 1) 0t 2 ARE 1T SR B
AIMLT L3 7E TE ML BV R B B

H TR B R R AL TS R g S R . El-
zbieta Pastucha % A H 6 A AL 1) £ 7K
BERESL, N T FELINENI G, Z kT,
TN CAT S22 5 24P 17, Achref Abed
SN UK AR ML S T v R s L, 3 A AR AR DG i
By 2 i e e T A %y B AR ALY
v B A2 oE [# % o Alireza Safdarinezhad 45
R P b TET b R LA 0 R KT AL
HB R0 L T, Rt T A A Ak A I I
D7 T AN AR o 1) T 4, Y AR BL A A
Yy A BR H 23 B8 3 A A, O BE AR 4 b 0 2 R AY
I 2 A |

B IRAG T ik e N 0 i vp bR LAY ) R, AR
B T K — i BE 28 A 3R HE 42 ek X o e
D J7 2%, BT T ik e RS B P, 2k B 4% 1 T A
FH R AR BL I 5 0 R X A ) . N R H
B REETEN 5 R AR AL L B TR B S 4
B I HUAE , [A) B, 0 75 H AR B 22 6 78 TE A AL
s R 2 b, FUAT K 5 B A LT B b 48 1% 7 M
T b o 2 H R B AR R O, BV 799 i 4 i [
1Y 7K BE B ok R B AE LS 75 240 18 8 B — B
S, TR R P A B Y A O R T
AN b Z R T AALRY 37 £ DL S An e iR e . fdi
ARSI BE S ALE © M 40 i e 4k B S 4 2%
PR FH S B AR L R SR AR S8 R S 2 ]
B, A B P LR I

2 INERF N F 7 FIR

2.1 MEFEHNEZMAEL

PNV == o N S o S B R S
B 32 B [ 1656 A 48 1 T 4 BT (Inertial Measure-
ment Unit, IMU)R 5. H AHHLEE B 76 Ho 1 -, AH AL
A58 i H £ 0 TP i SRR, A IMU AT TR



5 8 ]

WA A5 BT R BT B R 4 PR A e e 2k e oI ) 1177

Ao L IMU $2& 4t 9 5 7 n 38 B £ e 0%
T A& A IR 1Y AR AL E D IR Y 4 Y
W 2 BE A RO B . AR B E S 2 BB S L R
EG R S ST HRE, RIR S LR AR ER
Ap b, o 5 2 I 1 4 R T 4R (R B S RE

P LR R S EE R AT AR
SZ A 7 R RS 26 S B s DA KR A5 s 5 A
U1 RN EINEOE: S5 S & VAR | 5 3 i E2 N 2
HT e LR RS E . AT 3R 4
SRR MR MG B R S L PR = 4T R 15 B
[ =R MORTT R S LI,

I S S0 1 BT A5 R (DRI S AE
BRI A S, L TaEm - NERA
o P T 5 (2) S O U 2 ) ) R M
1 25 R O () ML ER R 4R AL S =
RAH S R 22 O & (AP - BB
IMU 8 148 S TS, PR RF IMU B AL T T
ERES
2.2 HFNSZLBEGRER

SR FH 18 52 I £ 7 92 000 5 o L 6 B O T 2T
7 o0 MU I S 2 B R 4 BT AR . i I S Ak

r==s--T--= |

AT LA T2 15 B BUAR T 4 A IR R A
B fE N TS O 3t 2B, BRI .
F o S 87 R R0 R B 2R e g R
FU e NI T A R R O
LY ES

UNet i X 4 H W % 771z B H F B 2 E
B TR 1 R R S F R A E sk
KR, MALEKEG TN LGN, 5
= 2 R R o ) E br AR L ) B A £
B S P R 4 e R R ER i
Ay EH bR ERAE AR AL . PR BE, AR SCH%E B UNet
W 245 25 ¥4 o BB S 2 W 4% Gk 5 2R E Sy
BLAY

hy il TR S 2 AE RS E AR /N 1 TR R
KRS B Hin ri, 2k i PG 88 59 i/ RO 5 8
o VR Bt A o 7 B R R ST 4R R
B8 KRS BUG E A7 0 7 3859, 4 Bk A
Y25 U 1) S R0 S FIA R 3 A7 R 50, D) PF 42
1 7 2R 3R AR R R ST i H 2k I TR AR 4y 1 4
SR Y P 5 B 0 R A 1 YRR A HE
JE7R o

| owe v | A S

3 [*i_Splicing t— —» Image processing i—

[ Croping ——
- BrE I EaREN

L |

S~ |

= ===
; E - 3 C 1 ™

Photogrammetric
model of wires

__________________________________

T R i A

Fig.1 Flow chart of sag measurement



1178 e K TR

32 %

2.3 SEEXNEREHGE
Kl 2R T & mdnst i, 7 804, 5t
RIS R S R LR

e~

A%
2

A b

s <]

K3 <]

e NOSO%
<P 2 Object coordinate

% 7 system(OCS)

XD

O

D

N \/]
XX

X

< %
st
Z@N ‘\° .y

NN

! k- x

N

] z

Image space coordinate
; system(SCS)

K2 SLMBEERER

Fig. 2 Schematic diagram of wire shooting scene
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Fig.4 Schematic diagram of sag imaging position
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