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Abstract

Measurement System

Zhang Yixin Wang Shun Xie Fel

Large-scale three-dimensional vision measurement based on stereo vision is an effective and flexible
method for precise space coordinates measurement when the object’s shape is irregular and the size is relatively

large. Different from traditional methods, the accuracy of large-scale vision measurement degrades with distance
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technique problem to be solved. The principle of the vision measurement system is introduced. The factors which
constraint
150.0155; 150.1488; 150.4232

affect the measuring accuracy are analyzed. Structured light extraction method with phase congruency and epipolar
OCIS codes

constraint is proposed which can increase the image analysis accuracy obviously. A prototype is developed and the
experimental results show that the proposed method is of high accuracy and large measuring range.
machine vision; large-scale stereo vision measurement; phase congruency transformation; epipolar
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rapidly. Meanwhile, it is hard to control the illumination under large-scale condition, which also makes the

measurement quite unsteadily. Thus how to maintain the accuracy under large-scale situation becomes the key
Key words
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Table 1 Parameters of vision measurement system

Parameter Value
Focal length along the x direction of the left camera /mm 8.208
Focal length along the y direction of the left camera /mm 8.188
Center coordinate of the left camera along the x direction /pixel 680. 9
Center coordinate of the left camera along the y direction /pixel 465. 6
Distortion coefficient of the left camera &, —0.9998
Distortion coefficient of the left camera k. 3849
Focal length along the x direction of the right camera /mm 8.225
Focal length along the y direction of the right camera /mm 8.224
Center coordinate of the right camera along the x direction /pixel 627.0
Center coordinate of the right camera along the y direction /pixel 453. 8
Distortion coefficient of the right camera £, —0.0792
Distortion coefficient of the right camera k, 0.2425
Angle between the optical axis of right camera and the baseline a,/(°) 44,335
Angle between the optical axis of right camera and the baseline a, /(") 43.733
Length of baseline B /mm 1395. 995
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Table 2 Results of detection accuracy experiment

Measured Error /mm Measured Error /mm
length /mm length /mm

2005. 1442 5.1442 1991. 8067 —8.1933
2007. 2898 7.2898 1996. 1996 —3. 8004
2000. 2374 0.2374 1995. 9060 —4.0940
2008. 7313 8.7313 1999. 9524 —0.0476
1993. 8144 —6. 1856 1996. 5509 —3.4491
1989. 0325 —10.9675 1996. 6665 —3.3335
1998.3330  —1.6670 2004. 3207 4. 3207
2003. 5677 3.5677 2000. 5671 0.5671
2001. 5870 1. 5870 2001. 9918 1.9918
2002. 0681 2.0681 2004. 4198 4. 4198
1997.1146  —2.8854 2000. 9013 0.9013
2000. 7200 0. 7200 2002. 7543 2.7543
2003. 4148 3.4148 2005. 8503 5.8503
2002. 5986 2.5986 1999. 9292 —0.0708
1994. 2224 —5.7776 1999. 9524 —0.0476
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