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Seam Three-Dimensional Recovery Using Vision Sensor Based on
Circular Laser
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Abstract: In order to meet the requirement of seam finder and seam tracking under special conditions, using laser
scanning technique, seam tracking system based on circular laser sensor is developed, cooperated with welding robot,
built “hand-eye” system, and three-dimensional information for weld workpiece could be extracted, escaped from
shortcomings of less information, ambiguous explanation and single tracking direction for “spot” or “line” laser
trajectory. Study on calibration of vision sensor for seam position and seam tracking is carried out. Finally, real
experiment for butt joints, lap joints and corner joints was carried out and the calculation precision was analyzed. The
results showed, the pattern of the circular laser is different for different seam, combining with calibration results,
the three-dimensional coordinates of welded joints could be determined and the precision could meet the requirement

of seam tracking test.
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Fig. 1 Architecture of weld torch and vision sensor
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Fig. 4 Image processing of typical welded joints. (a) Lap joint, (b) butt joint with 60° groove, (c) butt joint, (d) corner joint
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Table 1 Three-dimensional recovery of different type welded joints

Welded joint type Detected points x /mm vy /mm z /mm
Isolated point at left side 46. 3426 57. 1040 171. 9244
. Isolated point at right side 66. 2066 55.3713 171. 9244
Butt joint ] )
Focus point at left side 44,9883 57.3927 171. 9244
Focus point at right side 64. 4008 55. 3713 171. 9244
Crossing point at left-up side 40, 9252 59,1254 163. 0489
o Crossing point at right-up side 59. 6605 58. 8366 163. 0489
Lap joint . . .
Crossing point at left-down side 44, 3111 59,9917 170. 4090
Crossing point at right-down side 63. 4978 59. 9917 170. 4090
. ) . Abrupt point at left side 45, 4397 60. 8581 172.9428
Butt joint with 60° groove . . .
Abrupt point at right side 65. 3037 59. 4142 172.9428
Acme point on the top of the laser trajectory  45. 8912 43, 2426 —
o Acme point under laser trajectory 47,9227 72.4092 E—
Corner joint ) )
Abrupt point at left side 45, 2140 57. 3927 172, 4328
Abrupt point at right side 63.9493 56. 8152 172. 4328
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