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An efficient circumferential weld defect detection method based on FPGA
DANG Haowei, MU Xiangyang, WANG Xuan, WEI Simeng

(College of Electronic Engineering, Xi’an Shiyou University, Xi’an 710065, China)

Abstract: To address the low real-time performance and accuracy of X-ray circumferential weld images in complex environments
an efficient FPGA-based weld image processing algorithm is proposed. By improving the Canny algorithm and leveraging FPGA
parallelism, the method achieves fast and accurate edge detection. An adaptive median—Gaussian filter enhances noise resistance, the
Cordic algorithm optimizes Sobel gradient magnitude calculation, and adaptive thresholding eliminates the limitations of manual
parameter tuning. Experiments show that processing 640x480 X-ray weld images at 100 MHz takes only 3. 06 ms. Compared with
median—filter —improved Canny, this approach significantly improves edge continuity, detail preservation, and anti—interference
capability , increasing edge points, four-connected domains, and eight—connected domains by 13. 63%, 37. 43% and 23. 85%
respectively, meeting real-time weld defect detection requirements in complex environments.
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Fig. 1 Flowchart of adaptive median filtering algorithm
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