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Design and Implementation of an Autonomous Wind
Turbine Blade Inspection System Based on Unmanned
Aerial Vehicles

Lele Li
Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan, Shandong, 250013, China

Abstract

Aiming at the problems of low efficiency and high risks in traditional wind turbine blade inspection, this paper introduces an
autonomous inspection system based on unmanned aerial vehicles (UAVs). It primarily analyzes the system architecture composed
of the flight platform, payload system, route planning module, and data analysis platform. The paper elaborates on the complete
workflow, which encompasses 3D route planning, autonomous data acquisition, Al-based image analysis, 3D reconstruction, and
report generation. The research demonstrates that this integrated system can significantly enhance inspection safety and efficiency,
enable precise assessment and preventive maintenance of blade conditions, thus providing effective technical support for the
intelligent operation and maintenance of wind farms.
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