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Automatic Detection Method for Surface Defects of
Fan Blades Based on Drones

YAN Haowei
(Datang Shanxi Renewable Power Company, Taiyuan 030000, China)

Abstract: Wind turbine blades are the core components of wind power generation systems, after the influences of climate condi-
tions, working loads, they are prone to various defects such as cracks, wear, corrosion, etc. If these defects can not be detected and
resolved in a timely manner, it will lead to a decrease in fan performance., damage, and even safety accidents. To this end. an auto-
matic detection method for surface defects of fan blades based on drones is studied. the drones equipped with cameras are used to cap-
ture the images of blades running in the air. The images of blades are implemented grayscale, denoising, and illumination equalization
processing to improve image quality and extract geometric and texture features from blade images, differential evolution algorithms are
used to improve the smoothing parameters of probabilistic neural networks, present the classification recognition model based on the
optimized probabilistic neural network, and calculate the output probability of each category by taking geometric and texture features
as inputs. According to the principle of maximum value response principle, the category with the highest probability value is used to
determine the defect category, and achieve automatic detection of surface defects on fan blades. The results show that under the appli-
cation of the studied technology, the Jaccard coefficient can reach up to 0. 982 3, indicating that this method has more accurate detec-
tion results; The running time is less than 15. 69 s, indicating that this method has a higher detection efficiency and can effectively a-
chieve detection tasks.

Keywords: drones; fan blades; feature extraction; improved probabilistic neural networks; automatic defect detection technology
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