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The Power Line Deflection Monitoring System using Panoramic
Video Stitching and Deep Learning
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Abstract

There are about nine million power line poles and 1.3 million kilometers of the power line for electric power distribution in
Korea. Maintenance of such a large number of electric power facilities requires a lot of manpower and time. Recently, various
fault diagnosis techniques using artificial intelligence have been studied. Therefore, in this paper, proposes a power line deflection
detect system using artificial intelligence and computer vision technology in images taken by vision system. The proposed system
proceeds as follows. (i) Detection of transmission tower using object detection system (ii) Histogram equalization technique to
solve the degradation in image quality problem of video data (iii) In general, since the distance between two transmission towers
is long, a panoramic video stitching process is performed to grasp the entire power line (iv) Detecting deflection using computer
vision technology after applying power line detection algorithm This paper explain and experiment about each process.

Keyword : Object detection, Panoramic video stitching, Power line deflection monitoring system, Fault diagnosis
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Fig. 1. Proposed power line deflection monitoring system using deep learning and panoramic video stitching
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Fig. 4. Power line monitoring system using angle detection flow chart
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Fig. 6. Image sharpening processing: (a) Original image (b) Image using CLAHE
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Fig. 9. Angle detection technique after power line image preprocessing: (a) Original image (b) Image using CLAHE, (c) Detecting wires by the
proposed method and then moving to masked image with 0, image that detected the top and bottom of both sides (d) Angle detection of the
power line deflection using the coordinates and arccosine of each point obtained in (c)
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Table 1. Model performance comparison using COCO dataset

Model Train mAP - FPS
(Mean average precision) | (Frame per Second)
SSD500 COCO trainval 46.5 19
YOLOv2 608x608 COCO trainval 48.1 40
Retinanet-101-800 COCO trainval 57.5 5
YOLOv3-320 COCO trainval 51.5 45

X 2. 7148 HolH A 02

8t epoch & SHMEL ZX| Ms Hlu

oL—H-

Table 2. Comparison of detection performance of transmission tower by epoch using custom dataset

1000 weight | 1500 weight

File name Percentage N Percentage N RN
0.jpg -nan 0 -nan 0
1.Jpg -nan 0 40, 32% 2
2.jpg 43% 1 42% 1
3.jpg -nan 0 -nan 0 3+
4.jpg 82, 94% 2 95, 33% 2 2+
5.pg 90, 82% 2 85, 36% 2 2
6.jpg 43, 86% 2 96, 97% 2 2+
7.jpg -nan 0 52% 1 1
8.jpg 36, 35% 2 81% 1 1
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Fig. 10. Experimental result of panorama video stitching
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Fig. 11. Experimental results of power line deflect monitoring system using deep running and computer vision technology (a), (b) Experimental
result with 1 power line (c) Experimental result with 2 power lines
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