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Calibration of a Line Structured Light Vision Measuring System
Based on the Drawing Method

CUI Ximin, LI Cong, YUAN Debao, HONG Xueqian, ZHAO Yi

College of Geoscience and Surveying Engineering, China University of Mining and Technology(Beijing), Beijing 100083, China

Abstract The line structured light vision measurement technology is widely used as a non—contact measurement technology. This
paper proposes a method for structured light vision measurement calibration based on the drawing method by analyzing the
mathematical model of the visual measurement sensor and using the feature point constructed on the light plane. This method has

simple process and reduces the cost of calibration equipment, laying the foundation for line structured light engineering application.

The calibration results show that the method meets the measurement requirements.
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Fig. 1 Mathematical model of line structured light vision
measurement
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Fig. 2 Measurement system sketch
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Fig. 3 Images of the to—be calibrated camera
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Fig. 4 Experiment field sketch
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Table 1 Coordinates of common points
SIS &/mm y/mm z/mm
P 1537.979 -2613.832 247.826
P, 1066.712 —2581.651 169.593
Py 698.653 —2554.775 164.948
P, 390.207 —2533.685 -655.627

F2 HHERHIE
Table 2 Feature point data

2051 REAIE A5 x/mm y/mm z/mm
Ps 1167.901 -2587.758 387.409
Ps 1164.648 -2588.441 -44.807
1 P; 1161.712 -2589.143 -440.131
Py 1108.097 -1771.634 29.547
Py 1084.480 -1510.087 -597.414
Ps 1167.675 -2587.540 387.603
Ps 1164.333 -2587.615 -45.005
2 P; 1161.354 -2588.583 -440.046
Ps 1107.975 -1771.525 29.525
Py 1084.708 -1509.476 -597.265
Ps 1167.400 —-2586.989 387.403
Ps 1164.612 —-2588.139 -44.962
3 P; 1161.123 —-2588.072 -439.857
Ps 1108.124 —-1771.342 29.559
Py 1084.566 -1509.813 =597.770
Ps 1348.990 -2598.683 387.166
Ps 1357.266 -2600.752 -40.944
4 P; 1364.915 -2602.921 -427.610
Py 1127.171 -1773.549 30.371
Py 1062.948 -1502.698 -608.576
Ps 1348.991 -2599.301 -2599.302
Ps 1357.364 -2601.099 -40.815
5 P, 1364.817 -2603.003 -427.583
Ps 1127.274 -1773.667 30.467
Ps 1062.803 -1502.801 -608.579
Ps 1497.943 -2609.576 387.574
Ps 1503.171 -2611.978 -37.536
6 P 1506.736 -2612.650 -420.239
Ps 1381.780 —-1808.569 42.923
Ps 1353.805 —-1589.474 —-475.946
Ps 1239.260 —-2591.455 387.349
Py 1209.650 —-2590.031 -43.549
7 P, 1182.739 —-2588.767 -437.615
Py 1270.027 -1794.120 37.414
Py 1248.546 -1557.880 -524.522
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Table 3 Normal vectors of the light plane

il e/ N UL AR R
B i J HRVS i e
il P 22 i 22

1 -0.9998863 -0.0110737 0.0102382 0.124 -0.138 0.182

2 -0.9998909 -0.0109902 0.0098715 0.030 -0.033 0.044

3 -0.9998901 -0.0111309 0.0097963 0.208 -0.271 0.288

4 -0.9998877 -0.0115720 0.0095173 0.182 -0.199 0.266

5 -0.9998859 -0.0114039 0.0099078 0.207 -0.292 0.274

6 -0.9998890 -0.0110967 0.0099411 0.216 -0.267 0.208

7 -0.9998992 -0.0110152 0.0089586 0.210 -0.212 0.241
E —-0.999889871 -0.011183229 0.009747257

4 g-a: ie parameters of vision sensor for surface measurement[J]. Chinese Journal
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