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Performance evaluation and optimization of intelligent UAV in transmission line inspection
Yingjun Wang Lina Zhang Shichao Chen
Xingtai Branch of State Grid Hebei Electric Power Co., Ltd

[Abstract] The application of intelligent drones in transmission line inspection is becoming increasingly
widespread, but its performance evaluation and optimization still face many challenges. Through systematic
experimental design, the flight stability, image acquisition quality, and inspection efficiency of drones under
different environmental conditions were comprehensively evaluated. The experimental results show that wind
speed, lighting conditions, and complex terrain have a significant impact on the performance of drones. Based
on the evaluation results, strategies for optimizing the flight control system, enhancing data processing
capabilities, and improving system integration were proposed. The experimental verification shows that the
optimized intelligent drone system has significantly improved the accuracy and efficiency of inspection, with a
30% increase in wind resistance, a fault identification accuracy of 99.5%, and an annual inspection mileage
increase of 8,000 kilometers. These improvements provide strong support for the intelligent operation and
maintenance of power systems and valuable reference for the drone application in other fields.
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