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Research on an Intelligent Detection Method for High-voltage Transmission
Lines Based on Improved YOLOvVS and Edge Computing
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Abstract : The safety and stability of high — voltage transmission lines are crucial for the power system, but
traditional manual inspections are inefficient and risky. The paper proposes an intelligent anomaly
detection method for high — voltage transmission lines using an improved YOLOv8 model and edge
computing. It enhances the detection of small foreign objects in complex backgrounds by improving
the global attention mechanism and strengthening the multi — scale feature module. A 'device — edge
— cloud' collaborative architecture is adopted, with edge devices for real — time monitoring and the
cloud for deep analysis and model updates. Experimental results show the method achieves 95.5%
accuracy on the self — built dataset, with recall improved to 91.9%. Both detection accuracy and
inference speed meet real — time detection requirements, providing technical support for intelligent
inspection of high — voltage power transmission lines.

Keywords : high-voltage transmission lines; object detection; YOLOv8; edge computing; attention
mechanism
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