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Abstract

As the primary energy transmission infrastructure in power systems, transmission lines play a vital role in ensuring the safe and stable
operation of power networks, which is crucial for socioeconomic development and public electricity supply. Traditional manual
inspection methods suffer from inefficiency, high risks, and limited coverage, while drone inspections have become the industry
standard due to their flexibility, extensive operational range, and cost-effectiveness. This study focuses on defect identification and
intelligent classification technologies for drone inspections of transmission lines. It elucidates the significance of this research,
analyzes current technological advancements, and proposes optimization recommendations. The findings aim to provide intelligent
support for power line inspections, transitioning grid operations from “human-dominated” to “intelligent autonomous” management,
thereby enhancing the precision and efficiency of power grid maintenance.
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