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Abstract

To address the core pain points in current discharge monitoring of power system insulators—namely low inspection efficiency, poor
safety, and high missed detection rates—this paper designs an intelligent safety monitoring system for power equipment discharge
based on an improved YOLOv11n. By introducing the CBAM attention mechanism into the YOLOv11n architecture, optimizing
anchor box ratios, and integrating lightweight convolutional modules, the model enhances its ability to extract micro-discharge
features and adapt to diverse scenarios, enabling data extraction, type classification, and severity assessment of discharge areas. The
system establishes a full-cycle development framework encompassing “data collection, model training, evaluation optimization,
and hardware deployment,” suitable for various power working conditions such as humid heat, high temperature, and normal
environments. Testing results demonstrate that the system reduces missed detection rates for the three types of discharge by over 80%
compared to manual inspections, with a single-image detection latency of <120ms on an ordinary i5 processor terminal. It effectively
supports preventive maintenance of power equipment, providing intelligent safety assurance for stable power system operation.
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