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Insulator Flashover Trace Detection Based on an Improved YOLOvV8 Method

Liu Shibing, Wang Jian
(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: To address the problems of small scale, blurred boundaries, weak features and complex background
interference in insulator flashover trace detection from UAV inspection images, an improved YOLOvS8-based
method is proposed. CBAM and a receptive field enhancement structure are introduced into the Backbone to
strengthen feature representation of key trace regions. A weighted bidirectional feature fusion structure with a
preserved P2 branch is constructed in the Neck to enhance the fusion of shallow details and deep semantic features.
A P2 small-object detection head and detail enhancement blocks before the P2/P3 branches are added in the Head
to improve localization and recognition of tiny flashover traces. A hard-sample closed-loop optimization strategy is
further used to improve model stability. Experimental results show that the proposed method can effectively detect
insulator flashover traces and has potential for engineering application.

Key words: insulator flashover trace; UAV inspection; YOLOVS; object detection; attention mechanism; small
object detection
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Tab.1 Comparison of detection performance between the improved model and the baseline model

et Precision Recall mAP@Q0.5 mAP@0.5:0.95
YOLOVS Baseline 0.822 0.681 0.768 0.421
B YOLOVS 0.84749 0.72451 0.80644 0.44969
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Tab.2 Ablation results of different improvement strategies

LAY Precision Recall mAP@0.5 mAP@0.5:0.95
Baseline 0.822 0.681 0.768 0.421
A 0.834 0.696 0.783 0.430

A+B 0.839 0.707 0.794 0.439




A+B+C 0.844 0.717 0.802 0.445
A+B+C+D 0.84749 0.72451 0.80644 0.44969
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Tab.3 Fine-grained ablation results of key modules
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A+B1+B2+C1+C2 0.844 0.717 0.802 0.445
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