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Lightweight Detection Method of Self-explosion Defect of Aerial Photo Insulator
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Abstract: In order to accurately identify and locate the self-explosion defects of aerial insulator strings in overhead
transmission lines, a lightweight detection method MDD-YOLOV3 was proposed. First, the ordinary convolution in the
residual unit of the YOLOv3 backbone network is replaced with a depth-wise separable convolution, and the backbone
network D-Darknet53 is designed, which greatly improves the detection speed of the network when the network detection
accuracy decreases slightly. In the feature mining module, the Dense-SPP module is designed. Dense-SPP and its convo-
lutional feature extraction layer in series can fully mine the global and local features of self-explosion defects, and
improve the network’s feature expression ability for self-explosive defects. Finally, a four-dimensional prediction layer is
constructed, which can fully extract the location, texture and semantic information of self-explosion defects, and improve
the small target detection performance of the network. Simulation experiments show that the detection accuracy of
MDD-YOLOV3 for insulators reaches 96.1%, and the detection speed reaches 36 frames per second. Compared with
YOLOV3, the detection accuracy and speed are increased by 4.0% and 28.6%, respectively. The research results demon-
strate that the proposed method can be adopted to quickly and accurately identify and locate insulator defects in complex
backgrounds.

Key words: self-explosion defect; insulator; four dimensional prediction; depthwise separable convolution; spatial pyr-

amid pooling
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Table 2  Ablation experimental results
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Table 3 Comparative experiment of different target detection

networks

o 2% 2 2 Ec Nk SHE [oalllbedi S AP 1§
/MB A(i-s™) 1%
Faster R-CNN Resnet50+FPN 54.34 6 94.2
SSD Resnet50 20.33 20 81.4
RetinaNet ~ Resnet50+FPN 40.56 11 93.9
YOLOvV3 Darknet53 23.47 28 92.4
MDD-YOLOv3 D-Darknet53 13.61 36 96.1
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