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Online Calibration of Stereo Vision Measurement System

Xu Qiaoyu' Yao Huai®* Che Rensheng®
' School of Electromechanical Engineering, Henan University of Science and Technology ,
Luoyang, Henan 471003, China
2 School of Materials Science and Engineering, Henan University of Science and Technology ,
Luoyang , Henan 471003, China

* Department of Automatic Measurement and Control, Harbin Institute of Technology .

Harbin , Heilongjiang 150001, China

Abstract To carry out the precise measurement of large-scale complex workpieces, accurate calibration of the
stereo vision measurement system has been becoming more and more important. This paper proposes a flexible and
reliable camera calibration of stereo vision measurement system based on unit quaternions with optical reference bar,
which has three small collinear infrared LED feature points and the lengths between these feature points have been
precisely calibrated. By imaging the optical reference bar at different locations and orientations over the measurement
volume, we can calibrate the stereo vision measurement systems. During the calibration process, we can
automatically control the light intensity and optimize the exposure time to get uniform intensity profile of the image
points at different distance and obtain higher signal-to-noise ratio. The experiment alresult proves that the proposed
calibration method can obtain good results in the application, the maximum measurement error is 0. 15 mm and the
maximum standard deviation is 0. 11 mm.
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Table 1 External parameters calibration results

o B T 40 o
1 3952. 24 .13 53.82  —1.48
2 3952, 79 113 53.81 —1.48
3 3952. 01 112 53.81 —1.47
4 3952. 51 .13  53.83 —1.17
5 3951. 85 113 53.82 —1.48
:;?i:;i 0.38 0.005  0.008  0.006

B 1 AT, HLRL 2R BE B R ME Y AR UE 22
0. 38 ., flt A1 RFAD 71 F10E % o1 2 T 1) s 9 25 3
512k 0.005°,0. 008°F1 0. 006°,

R T B UE PR BN S UESS R XA R G
SR LA DK 5 R AN S 1 e 4 R Ny 2 ST R e
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800 mm.900 mm J% 1000 mm [ 1 245U bt 17
I B EE SR INER 2 R .

* 2 REMRER /(mm)

Table 2 Result of length measurement /(mm)

Calibration length

Calibration number 400 600 700 800 900 1000
1 400. 03 599.93 699. 95 799.91 899. 89 999. 95
2 399. 98 599. 97 700. 04 800. 08 899. 96 1000. 15
3 400. 02 600. 04 699. 97 800. 07 899. 93 999. 92
4 400. 05 600. 02 699. 99 799. 94 900. 02 1000. 09
5 400. 06 599. 98 700.07 800. 08 900. 05 1000. 13
Standard deviation 0.03 0. 04 0.05 0.08 0.07 0.11
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