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Research on Defect Detection of Insulators in Transmission
Lines Based on MFBN-YOLOv5

WANG Kai'", HUANG Chenrong?,GU Jie' ,JI Xingyu!
(1. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing, Jiangsu 211100, China;
2. School of Computer Engineering, Nanjing Institute of Technology. Nanjing, Jiangsu 211100, China)

Abstract: In order to solve the problem of low efficiency of insulator detection on transmission lines, an insulator defect
detection model MFBN-YOLOvV5 is proposed. Firstly, in order to solve the problem of insufficient feature extraction ability
in the backbone network, the MC3 module is designed to replace the C3 module in the backbone network, and the Fenhence
module is introduced at the tail of the backbone network. Secondly, in order to improve the feature fusion ability of the mod-
el, the BiFPN structure is introduced into the neck to improve the feature fusion ability of the network to different defects of
the insulator. Finally, the boundary regression loss function uses the Normalized Wasserstein Distance (NWD) metric to im-
prove the positioning accuracy of the model for insulator defects under complex background conditions. Experimental results
show that the improved MFBN-YOLOv5 model can quickly and accurately detect insulator defects, and the average accuracy
(mAPO. 5) reaches 95. 6% ., which is 3. 9% higher than that of the original YOLOv5s model (mAPO. 5), which can meet the
needs of daily power inspection.
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