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Ship welding seam defect detection method based on improved YOLOvVS model

GAO Xiang', LI Kai*', Yl Zhengyao®, ZHOU Yusong’. LU Conghong'
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3. Dalian Shipbuilding Industry Group Design and Research Institute Co., LTD, Dalian 116005, China )

Abstract: At present, ship welding seam defect detection still relies on manual visual checking of
radiographic image, which causes long time-consuming. large workload and low efficiency. To solve
this problem, a ship welding seam defect detection method is proposed based on improved YOLOv5
model. Firstly, a radiographic image dataset is established, which contains 1 152 ship welding seam
radiographic images with annotation. According to the characteristics of small size and insignificant
feature of ship welding seam defect, the YOLOv5 model is improved. The contrast ratio of defect area
is raised by performing sine grayscale transformation of image. Convolutional block attention module
(CBAM) is added to increase the weight of interested area, and the detection scale is increased to
improve the detection accuracy of small targets. By calculating the comparative test results, it is
shown that the identification of ship welding seam defects using the improved YOLOv5 model can
improve the accuracy from 95.3% to 98.4% ., the recall rate from 77.5% to 77. 9%, and the average
accuracy with 0.5 of intersection over union from 81. 5% to 84. 2%, which indicates that the proposed

method can effectively improve the effect of ship welding seam defect detection.

Key words: object detection; ship welding seam defects; YOLOv5 model; grayscale transformation;

convolutional attention module



