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Abstract: Due to the complexity of the joint surface and the noise of the image during the smoothness detection process of multi-
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workpiece joint weld surface, the detail features are not obvious, resulting in the decreases of detection accuracy and efficiency.
Therefore, a visual detection technology of multi-workpiece joint weld surface structure smoothness is proposed. The dictionary learn-
ing method is adopted to de-noise the weld surface image, transform the denoising problem of the weld surface image into a minimiza-
tion problem, eliminate the noise of the weld surface image, input it into the MRFENet network, combine the deep learning and resid-
ual learning technology, extract the image features, adopt the step-by-step feature fusion method to integrate the extracted deep fea-
tures and shallow features, and realize the enhancement processing of the weld surface image; The incremental two-dimensional prin-
cipal component analysis is used to extract the smoothness features of the weld surface structure; The covariance matrix of the weld
surface image is combined to update the weld image feature matrix, and combined with the residual function, the high-order smooth-
ness feature vector of the weld surface structure is calculated to realize the smoothness detection. The experimental results show that
the proposed method has a good image processing effect and high detection accuracy, the detection accuracy is always above 94 % ,
which has a high detection efficiency.
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