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Research on Foreign Object Inspection Technology for Transmission Lines
Based on Deep Learning

Li Heng Li Jie

( Shangluo University )

Abstract: The safe operation of transmission lines serves as a fundamental guarantee for the reliable power

supply of power systems.Foreign objects on transmission lines frequently lead to electrical faults such as

short circuits and tripping,whereas conventional manual inspection is inefficient and can no longer satisfy the

operation and maintenance demands of smart grids.This paper proposes an intelligent foreign object detection

method for transmission lines based on YOLOv9.By employing the GELAN architecture and Programmable

Gradient Information(PGI)mechanism,the method effectively improves the detection performance of small—-

target foreign objects in complex scenarios.Experimental results on a self—constructed dataset indicate that the

proposed method achieves a precision of 90.6%and mAP@Q.5 of 85.7%.1t enables rapid,accurate and robust

identification of foreign objects on transmission lines,and provides an efficient and practical technical scheme

for the intelligent and unmanned operation and maintenance of power transmission systems.
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