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Real-Time Seam Tracking System Using a Visual Device
with Vertical Projection of Laser Beam

Jin-Dae Kim', Chan-Bai Shin* and Jeh-Won Lee"

ABSTRACT

Because of the size and environment in the shipbuilding process, the portable type robot is required for the
automatic seam tracking. For this reason, the structure of laser sensor should be considered in the initial design
step and the coordinate transformation between welding robot and laser sensor, which is joint finder, must be
identified exactly and the real time tracking algorithm based on these consideration could be developed. In this
research, laser displacement sensor in which its structure is laser beam's vertical projection, is developed to
recognize the location of weld joint. In practical applications, however, images of weld joints are often degraded
because of the surface specularity or spatter. To overcome the problem, the constrained joint finding algorithm
is proposed. In the approach of coordinate conversion rule for the visual feedback control among welding torch,
robot body and laser sensor is applied by the same reference point method. In the real time seam tracking
algorithms we propose constrained sampling method which uses look ahead distance. The RLS(Recursive Least
Square) filter is applied to obtain the smooth tracking path from the sensitive edge data. From the experimental
results, we could see the possibility that the developed laser sensor with proposed processing algorithm and real
time seam tracking method can be used as a welding under the shipbuilding condition.

Key Wonrds : Laser beam's vertical projection (#]°]A¥ 423 FAl), Constrained joint finding (743 %
Q14]), Same reference point method (5 Y71 &3 W4]), Real time seam tracking (2 A} ZF& 3
&), RLS Filter (&&# 42159 H)
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Fig. 1 Perpendicular projection of laser beam
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Fig. 4 Perpendicular projection calibration jig
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Fig. 5 Laser intensity and thinning process
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