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Detection and identification of micro scale information for
ultrathin plate welded joints based on machine learning

PAN Xuehang, HE Jianping

(School of Materials Science and Engineering, Shanghai University of Engineering Science, Shanghai 201620, china)

[ Abstract] Heat input and torch alignment must be adjusted in real time with any slight change in the welded joint of ultrathin
plates for sound weld quality. It is very important to detect and identify micro—scale information about welded joints of ultra—thin
plates. Based on visually sensing detection, a deep learning method is proposed in this paper. The proposed method incorporates K-
means clustering on the pixel RGB value of acquired joint images and Canny operator treatment on the trained binary images to
extract joint contour to make sure different micro-scale information about welded butt joints of 100 wm ultra—thin plates can be
detected and identified. In addition, tiny changes in joint gap width and center position offset are calculated. The results show that
welded joint images could be segmented efficiently using K—means clustering on RGB values. The subtle changes in 100 wm thick
welded butt joints could be precisely identified. Tiny edge burrs and slight variations in joint gap straightness and gap width in binary
images trained with machine learning are reliably extracted using Canny operator. The joint gap width change and center position
offsets could be calculated, providing a strong support for precisely real-time adjustment of heat input and torch alignment.

[ Key words] ultrathin plates; welded joint; K—means clustering; contour extraction; micro scale information
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Fig. 1 Detection and recognition system of welded joints in ultra—

thin plates welding
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Tab. 1 Four types of welds need to be identified with machine

learning
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Fig. 2 Position of pixels in RGB coordinates
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Fig. 3 Results in recognition of welded joints
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Fig. 4 Gap width and central position offsets of welded joints
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