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Real-time Identification of Distribution Network Defects Based on
Lightweight A1 Models and Edge Computing Deployment
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Abstract ; With the rapid expansion of power distribution networks and the acceleration of intelligent transformation, conventional
manual inspection has become insufficient in meeting the standards of efficiency, cost, and safety. Through the combination of
lightweight artificial intelligence ( AI) models and edge computing technology, unmanned aerial vehicles (UAVs) have emerged
as a core path for the realization of real—time defects detection and intelligent inspection in complex power distribution systems.
This paper systematically reviewed key technological advances in the field, including the YOLO-series lightweight architectures
Transformer—based structural optimization, edge—cloud collaborative computing frameworks, digital—twin visualization platforms,
and Al security defense mechanisms. Based on a comprehensive analysis of design principles of lightweight Al models, the visual
fusion detection methods for UAVs, edge computing deployment modes and system security defense strategies, this paper
proposes research prospect in the future directions of adaptive model evolution, multimodal collaborative perception, and safe and
robust edge Al for intelligent UAV inspection.

Keywords : lightweight Al model; edge computing; UAV inspection; YOLO architecture; Transformer; digital twin
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