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High speed seam tracking using multi-line laser vision sensor

K. E. Sung(Dept. of Precision Mechanical Eng., HYU), S. H. Rhee(School of Mechanical Eng., HYU)

ABSTRACT

A vision sensor measure range data using laser light source. This sensor generally use patterned laser which shaped single
line. But this vision sensor cannot satisfy new trend which needs faster and more precise processing. The sensor’s sampling
rate increases as reduced image processing time. However, the sampling rate can not over 30fps, because a camera has

mechanical sampling limit. If we use multi line laser pattern, we will measure multi range data in one image. In the case of

using same sampling rate camera, number of 2D range data profile in one second is directly proportional to laser line’s

number. For example, the vision sensor using 5 laser lines can sample 150 profiles per second in best condition.
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(Multi lines Laser Vision Sensor : MLVS)
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Fig. 1 Image coordinate
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Fig.2 Raw image data
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Fig. 3 Filtered image
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Fig. 4 Separation of laser lines
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Fig. 5 Simulation system flow

Fig. 6 Seam profile model
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Weld speed 10mm/sec(0.6MPM) 25mm/sec(1.5MPM) 40mm/sec(2.4MPM)

Error Man Max. Man Max. Man Max.

Single line 0.068mm 0.082mm 0.284mm He Elts 0.508mm Els
Multi-line(5iines) | <0.01mm 0.01mm <0.01mm 0.01mm <0.01mm 0.011mm
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Fig. 8 Maximum error graph
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Fig. 9 Welding result of deactivated tracking system
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Fig. 10 Welding result of activated tracking system
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