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based on wind farm big data
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Abstract

To address the challenges of extensive equipment distribution and low efficiency in traditional wind farm inspections, this study
designs an intelligent inspection recognition system integrating multi-source data with artificial intelligence. By consolidating
SCADA operational parameters, drone imagery, and infrared thermal imaging data, we developed a real-time Flink-based data
processing framework. The optimized YOLOvV7 algorithm was implemented for blade crack detection, while an LSTM-Attention
model predicted the health status of critical equipment like gearboxes. System tests demonstrated that the proposed system increased
inspection efficiency by 8 times, achieved 98.7% fault recognition accuracy, and reduced annual maintenance costs by 3.2 million
yuan. This research provides a feasible solution for the digital transformation of renewable energy farms.
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