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Study of Binocular Vision System Calibration in Laser
Remanufacturing Robot
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(Laser Processing Center, Tianjin Polytechnic University, Tianjin 300160, China)

Yang Xichen Zhang Haiming

Abstract Binocular stereo vision system is equipped in laser remanufacturing robot. The robot can automatically
find the defect of objects to be repaired and give the best repairing path and technological parameters. Calibration is
the basic and key task of vision system. Two cameras are installed in the robot terminal and calibrate the two-
dimentional (2D) plane target. The right and left cameras acquire target images in different positions by changing the
camera’s positions through the robot teaching pendant. Internal and external camera parameters are calculated by
OpenCV programming and robot hand-eye calibration is completed by Matlab. Calibration accuracy is analyzed with
the help of robot teaching pendant. The result shows that the maximum relative error is 1. 08% , which meets the
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requirements of laser-repairing remanufacturing.
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Fig. 1 Coordinates of camera calibration
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Fig. 2 Hand-eye calibration coordinates
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Table 1 Calibration results of vision system

Left camera

Right camera

. 659. 392
a 655. 231
o 284, 344
v 169. 098
—0.99549  0.06697  0.06719
R 0.05204  0.97761 —0.20389
—0.07934 —0.19947 —0.97669
k, —0.11203
k, 0. 566309
pi —0.0145621
p: —0. 000857342
t 127.4804 —4.0142 18.9231

684. 956
683. 449
237.170
168. 160
0.06452
0.97206
—0.22571
—0.13296
0.6269
—0.0137165
—0.00978151
—130.5743 —5.3045

—0.99792
0. 06255
—0.01586

0. 00130
—0.22626
—0.97407

16.1062

F2 MEERER

Table 2 Distance measurement error table

L /mm L,/mm AL /mm (AL /L) /%
18. 6398 18.7416 —0.1048 0.56
21.0309 21.1433 —0.1124 0.53
7.5884 7.5791 0.0093 0.12
5.2747 5.3323 —0.0576 1.08
16. 0589 15.9410 0.1179 0.74
10. 6512 10. 6295 0.0217 0. 20
9. 3420 9.3571 —0.0151 0.16
13.6951 13.8234 —0.1283 0.93
8. 7876 8.7992 —0.0116 0.13
23.4953 23.3708 0.1245 0.53
7.5613 7.5467 0.0146 0.19
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