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Application of Improved Sobel Operator in X-Ray
Images of Drilling Mast Welds
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Abstract : To facilitate accurate identification of weld seam defects in drill masts, more effective edge detection of their radiographic ima-
ges is required. Consequently,a multi-scale Sobel operator method based on adaptive thresholding is proposed. By analyzing the struc-
ture and operational principles of rotary drilling rigs and integrating finite element analysis , the critical areas of the weld seams are iden-
tified. To enhance the accuracy of weld seam defect detection, Gaussian filtering and linear enhancement are initially applied for the pre-
processing of X-ray images ,followed by image binarization using the Otsu’s thresholding method. Considering the potential limitations of
this global thresholding approach, the Bradley and Roth adaptive thresholding technique is further incorporated along with the multi-
scale Sobel operator for edge detection of X-ray images. Experimental results demonstrate that the improved Sobel operator significantly
enhances edge detection performance.
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