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Measurement Research Based on Binocular Stereo Vision System
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School of Electrical and Information Engineering, Anhui University of Technology, Anhui Ma’ anshan 243002, China

Abstract: In order to obtain the information of the distance between the camera and the target object, based on the
principle of binocular measurement, a stereo vision system for binocular ranging was designed by combining OpenCV and
Matlab. This system first calibrated the internal and external parameters of the binocular camera, got the corner point
information from the calibration board composed of black and white grids, and used the sub-pixel corner detection method
to detect the corner point coordinate information more accurately. The board was respectively 300 mm, 400 mm, 500 mm,
600 mm, and 700 mm away from the binocular camera to obtain calibration images at different positions. By using Zhang
Zhengyou’ s calibration method, the internal and external parameters required by the binocular camera were finally
obtained. Secondly, through the BM (Block Matching) stereo matching algorithm in the VS2017 environment and the
opencv3. 4. 7 library, the stereo correction and stereo matching of the camera were completed to obtain the disparity map.
Finally, a binocular camera was used in the experiment, and a code was written to obtain the corresponding world
coordinates through the disparity map obtained by clicking the mouse to realize the measurement of the object distance.
The experimental results show that when the measured object is in the range of 500 mm to 700 mm from the optical center
of the camera, the relative error percentage between the measured distance and the actual distance is between 0. 171% and
0.192%, and the accuracy is high, and when the measured distance is within 2 950 mm and the experimental error is less
than 5%, which meets the requirements of experimental accuracy.
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Table 1 Internal parameters of the left camera

AL B /mm £ /., 1, v, k, ky P P2 ks
300 752. 894 752. 365 647. 537 316. 745 0. 148 0.014  -0.007  -0.002  0.000
400 749.712 748.922 630. 766 293.343 0.192 0.073 -0.006  -0.011  0.000
500 762. 892 761.727 641.512 297.927 0. 168 0. 021 -0.012 -0.014 0. 000
600 766. 186 765. 003 631. 542 303. 726 0.202 0. 164 -0.003 -0. 021 0. 000
700 754.752 753. 581 630. 432 308. 270 0. 168 0.330  -0.005  -0.025  0.000

®2 ABBINABSH

Table 2 Internal parameters of the right camera

HAAL R /mm £ f g v k, k, P, P, 3
300 740. 316 739. 578 624. 704 321.945 0. 129 0.471  -0.002  -0.002  0.000
400 722.919 721.951 630. 766 304. 085 0. 069 0.080  -0.005  —-0.006  0.000
500 746. 063 745. 461 626. 437 294. 693 0. 098 0.088  -0.016  —-0.009  0.000
600 781.274 779.718 601. 345 315. 640 0. 106 0.382  -0.008  -0.021  0.000
700 745. 690 744.710 618.253 301. 768 0.034 0.754  -0.002  -0.008  0.000
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Table 3 Relative external parameters of left and right cameras

FEMAL E /mm R, R, R, t L, t,
300 -0. 007 24 0.018 85 -0. 000 16 -119. 675 54 0.139 93 0.391 18
400 -0. 004 12 0. 008 65 -0. 001 33 -119. 359 50 0. 082 95 1.736 07
500 -0. 003 32 0. 006 32 -0. 002 13 —-118. 859 61 0.367 92 3.710 73
600 -0. 009 85 0. 030 19 -0. 000 87 -119. 532 60 0.178 07 6. 892 81
700 -0. 013 98 0.017 54 -0. 001 18 -119. 256 14 0.047 71 11.208 31
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Table 4 The measured value of the target object at a distance
of 400 mm from the optical center of the camera

P AAT
2 3 4 5 6
/mm
Xy -33.367 -11.672 2 -25.889 -7.775 1.014 2l.611
Yy 22.820 21.911 30.582 49.592 67.591 49.154
Zy 400.546 401.704 400.257 401.994 402.577 403.746
L, 402.580 402.470 402.258 405.116 408.21 407.301

B 1 A EdE A (10) 155
Ly, =~/ (=33.367)+(22. 820)*+(400. 546)° =
402. 580 684~ L,
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Table 5 Experimental results

% 5 AgM/mm  MEA/mm AEE/%
1 200 193. 836 3.082
2 300 306. 711 2.237
3 400 404. 656 1. 164
4 500 500. 948 0.189
5 550 550. 979 0.178
6 600 601. 028 0.171
7 650 651. 189 0.183
8 700 701. 347 0.192
9 750 751. 568 0.209
10 800 801. 821 0.227
11 1 000 1 004. 070 0. 407
12 1 100 1 105. 632 0. 563
13 1 500 1 521. 040 1. 403
14 1 800 1 831.365 1.743
15 2 000 2 043. 320 2.170
16 2 400 2 336. 108 2. 662
17 2 800 2 669. 688 4. 654
18 2 950 2 803. 680 4. 960
19 3 000 2 842. 873 5.238
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