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UV image segmentation of power line corona discharge based
on Deeplabv3 + and Otsu model
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(1. School of Electrical Engineering, Nanchang Institute of Technology, Nanchang 330099 ;
2. CSG EHV Power Transmission Company of China Southern Power Grid Co. ,Ltd. , Guangzhou 510000 )

Abstract : Corona discharge seriously threatens the safe operation of transmission lines, and how to improve the seg-
mentation accuracy of discharge area identification is an urgent problem. Night-type ultraviolet imager is often due to
the environmental impact and equipment limitations, the discharge image taken by it is not clear,the contrast between
the discharge area and the background is not obvious, resulting in the effective realization of the corona discharge area
segmentation , for which a new UV imaging technology based on the transmission line corona discharge accurate seg-
mentation method is proposed. Firstly,a Deeplabv3 + semantic segmentation model is constructed to segment the dis-
charge region into categories to obtain the approximate region; then,the improved Otsu algorithm is used to adaptively
weight the variance of the discharge target region in the semantic segmentation results to make the segmentation

threshold approximate the ideal threshold, so as to achieve the accurate segmentation of the corona discharge re-
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gion. The experimental results show that the mean pixel accuracy of the segmentation method proposed in this paper is

93.97% in the test set,and the mean intersection over union is 90. 85% , with good segmentation performance.

Keywords :image segmentation; Deeplabv3 + ; Otsu threshold ; nighttime UV imaging; power line corona discharge
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Figure 1The framework of the segmentation model of power
line corona discharge
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Figure2 Deeplabv3 + network structure diagram

AL ResNet50 4 Deeplabv3 + [ 2% )
FRESRICE TR 2%, iZ M 25 FH T 5E ik Deeplabv3 + ¥
ZE IR B 2 2] ROCRAR T A R = ME R
[, P4 2 4 Gk 22 ( Conv-block ) F
12 /MHE 55 5% 2% 3 (1dentity-block ) 44 i, H: # Conv-
block J1 24 i % fay A R %) RT3 1B 45, Identity-
block JH LA H3 IR 2% K38 X 24 245

et it B b, 1 Yol i ResNetS0 9 28 XJ 4y A
(YT R 58 N U A TR B I, IF h HOR Biig (1) ASPP
TR RIE R AR A, & B 24 A
SRAE AR 2 T AR AR L = i R RIS B S
T3 B SRR 1Y 1 2 ORI, I8 i )2 RRAE
F G 4 A B Atk rh A T AL 3L

TEMRAS LR b, 1 SR G i R S R R Y 1 )2
FRIERIBEAT FoRFEHRAE AR5 B Z A I 5 S ) 3 2
HRIZRHEA S &, B HHUCR 45 B IS B RRE
17 FoRAEAL IR 3 D B 5 A A B[] 25 RO LS, DT
2 BT HL 22 R H XY
3.2 wEKEEREEENE
3.2.1 H¥#HERREIFE

AR SCAREFH 1Y) 58 A1 R B 2 48 2 ) R
FiLin-6 7 [A] %4 58 41 i AG AN R A 7 i FL 4% P, 22 T HL A
0 e D B 1SRG, IR R o R AR IR ) 5% M P& 45
HEAT AL IR, A B 1 R K/ NGE— 4 i Ry 640
x 368 , IF BRI K

LGN Ty b a2 i b RS 00 4 < o IR
O3 DGR SR, T R A T A H A
F AR A R s 5 TR b R B S B S P D RE 1Y)
BRI IEAARE AR XN S AT R B e R 1 O
BE; 2 MR CREHE R I, SR AR I RO EBE X
B, A G ARZ R ] Labelme B ATHR T, 4
json kg A3, I TSR

M IR TAE A TS 1286 sRIEMSR R
FHOBBAELE 1B 3 YN GRAEAS 1 S5 06 R S bR %6
REFVNITS
3.2.2 HELEXS

Rl MLEHR O AR 1 R R Y 1028 5K BG4 B L
S RO B AR AU R0 20, TR AR 1 258 TR KA
T
3.2.3 KEERS

Deeplabv3 + P28 HE 7 78 R BG-G9 LAl T, 72



156 ot 5 e s

053 %

ANEEAS I XERIUS H B DA, DA3BE 52 Deeplabv3 + R 4%
TEEAT Z2 2 M8t 45 AR RS SR RE
REEARR P TR, 2% R0 P (S e, T R £

(@)F

(b)Fr2E
B3 JsR R SR B 18 )

Figure3 Example of original image and label image
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Figure4 Image data enhancement effect
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Tab. 1 Parameter settings of experimental platform
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Model parameters

Ubuntu 18. 04

Experiment platform

Operating system

CPU AMD EPYC 7543
GPU RTX3090 24GB
Praphics card 24G

frame PyTorch
Progamming language Python

Xt Deeplabv3 + P28 AT YN SR}, &5 2R 525
Ak, A SHOE R N/ MR R 20, W16 2%
2] 350 0.001, Fe R LA EL R 300 Yk DL 45 i A5 2
YIZRI[A] BG4S . Deeplabv3 + [ 2% 5% ] 28 SUR A
PR PREL, 7 =X (1) FR

E =3 “wlog(p.(z) (1)
W, w, R e IR ;p, (7)) MR Rz )R T
SEAG ¢ WAER, YRt B 5 iR, B AE
epoch g 250 72 47 #4 T UL 0, B E e B R W
84.94% Bk kR 0. 164,

3.0 |

H
H

2.5 1

2.0

0.5 - L;
100 150 200 250 300
Epoch

Loss

o 4

0.8

0.7 4

0.6

Accuracy

0.5 A

0.4 -

0 S0 100 150 200 250 300
Epoch
{5 DeeplLaby3 + W24 BRI 46t P
Figure5 DeepLabv3 + network model training process
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