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New Method for Image Detection of Welding Defects in Cracked
Impellers of Large Wind Turbines
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Abstract: In response to the low accuracy and efficiency of defect detection in the welding of large wind turbine impeller
cracks, an image detection technology based on the particle wavelet mutation algorithm is proposed. Firstly, the original
welding defect images are subjected to graying, filtering, and visual enhancement processing to effectively eliminate noise
and enhance the features of welding defects. Then, the ROI (Region of Interest) waveform analysis method is used to extract
the waveform features within the first-order difference sequence of the welding defects in the image, and further analyze the
characteristics of the welding defects. The extracted features are used as inputs to establish an image detection model using
machine learning algorithms. The particle wavelet mutation algorithm is used to train and optimize the established model to
achieve precise detection of impeller crack welding defect images. Experimental results show that the proposed method can
effectively eliminate noise, significantly improve the clarity of welding defect image detection, and achieve high-precision
and efficient welding defect detection, providing technical support for the safe operation of wind turbine units.
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Fig. 1 Image of welding defects caused by cracks in the impeller of a

large wind turbine to be processed
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Fig.2 The image preprocessing process of the proposed method
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Fig.3 Welding defect localization results using different methods
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Table 1 Results of different methods to detect image clarity
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