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A Study on the Image Processing of Visual Sensor
for Weld Seam Tracking in GMA Welding
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Abstract

In this study, we constructed a preview-sensing visual sensor system for weld seam tracking in GMA
welding. The visual sensor consists of a CCD camera, a diode laser system with a cylindrical lens and a
band-pass-filter to overcome the degrading of image due to spatters and/or arc light.

To obtain weld joint position and edge points accurately from the captured image, we compared Hough
transform method with central difference method. As a result, we present Hough transform method can
more accurately extract the points and it can be applied to real time weld seam tracking., Image
processing is carried out to extract straight lines that express laser stripe. After extracting the lines,
weld joint position and edge points is determined by intersecting points of the lines. Although a spatter
trace is in the image, it is possible to recognize the position of weld joint. Weld seam tracking was
precisely implemented with adopting Hough transform method, and it is possible to track the weld
seam in the case of offset angle is in the region of +15°.

(Received October 7, 1999)
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Fig. 3 Results of Z-direction calibration (distance
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Table 1 Tracking errors according to weld line
offset degree ( SD ' standard dev., ME :

max. error)
Weld line Arc off Arc off
offset degree | g1)(mm) EE\/IE(mm) SD(mm) {ME(mm)
-5 0.0315 {1 -0.1798 | 0.1104 | ~0.6725
-10° 0.0372 | ~0.0940 | 0.0971 | -0.2952
- 15 0.0449 | 0.1678 | 0.1919 | -0.5785
- 20° 0.0506 | 0.1836 | 0.6794 | 2.5028
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