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A Fault Detection Model for Transmission Line Insulators
Based on Improved Lightweight YOLOv8n

CHEN Xin, TANG Dongfeng, JIANG Pin, TANG Zhao, HUANG Xinkai

(School of Information and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; Aiming at the problem that insulator targets on high-voltage transmission lines are difficult to be
accurately detected by traditional algorithms due to complex backgrounds and partial occlusions in aerial
inspection, this study proposes a lightweight detection model based on the improved YOLOv8n. The model is
composed of three parts, i.e. the backbone feature extraction network, the neck feature fusion network, and the
head detection network. By replacing the C2f module in the backbone network and the neck network with C2f_
Star, the model size is significantly reduced. In the head network, detail enhancement convolution ( DEConv) is
introduced to capture more subtle fault features and enhance the expression ability of local features. Group
normalization ( GN) technology is used to improve the model’s generalization ability on data. Deformable
convolution (DCNV2) is adopted in the localization branch to adapt to the geometric deformation of the target

and achieve more accurate localization. The model also enhances the interaction between classification and
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localization tasks through task decomposition and feature fusion strategies, further improving the detection
performance. A dataset is created using aerial inspection images of unmanned aerial vehicles, and the improved
algorithm is compared with four classic object detection algorithms. The results show that the average detection
accuracy of the model can reach 98.5%, and the detection time for each image is 0.01 s, achieving a balance
between detection accuracy and lightweight.

Keywords : transmission lines; insulator fault detection; YOLOv8n; lightweight model; deep learning
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