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Abstract: In order to achieve high-precision three-dimensional measurement for binocular stereo vision system
of large scale, a flexible calibration method in large field of view was proposed, which divided the calibration
method into calibrating internal parameters and external parameters. To calibrate the internal parameters, the
target was required to pose at least three posture corresponding to cameras, coded target on the target should
be identified, according to the information of coded mark points on the target, a corresponding relationship
among bottom views under all postures was established, initial three-dimensional coordinate of code targets
were roughly calculated. The objective function of minimum reverse projection error under multi-pose was
established, nonlinear least squares was used to obtain accurate intrinsic parameter of camera and three-

dimensional coordinate of coded mark target. Finally, based on dual-camera, the objective function of
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minimizing reverse projection error was established, and the accurate extrinsic parameters of pose among

cameras were optimized. The experimental result shows: the measurement space is 1 200 mm X1 000 mm X

1 000 mm, measurement accuracy of the binocular stereo vision system is superior to 0. 1 mm, which meet the

requirements of high-precision measurement for binocular stereo visual system in wide vision field.
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Fig. 1 Camera pinhole imaging model
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Fig. 2 Flow chart of camera calibration
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Tab.1 Interior parameters of two cameras

NET f,/pixel f, /pixel U Vo A, A, A, B,/ X10* B,/ X10*
FHL1 2211.1983 2210.966 7 641.843 9 489.8695 —0.1008 0.1604 —0.117 7 3.000 8 2.492 1
ML 2 2209.6259 2209.574 1 643.8798 487.3908 —0.1112 0.1409 —0.0193 1.874 3 5.604 8
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Tab. 2 Reprojection error in images  (pixel)

g ARAL 1 ARAIL 2
BE BRIRE fRMERE BKIRE FRdERZE

0.0428 0.2351

1 0.124 9 0.064 1
2 0.1581 0.0512 0.1829 0.051 3
3 0.1890 0.0397 0.1431 0.031 2
4 0.0981 0.0296 0.089 6 0.0217
B 0.1835 0.0537 0.1741 0.049 8

6 0.2173 0.0659 0.197 3 0.059 7

7 0.118 2 0.048 2 0.216 4 0.067 6
8 0.1257 0.0375 0.1587 0.047 8
9 0.167 2 0.0415 0.175 2 0.052 1
10 0.121'1 0.036 2 0.117 8 0.032 4
11 0.0879 0.0216 0.0957 0.025 3
12 0.1375 0.0475 0.164 1 0.051 0
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