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Optical height measurement system based on binocular camera
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[ Abstract] According to the binocular stereo vision model, this paper builds a laboratory—specific height measurement system. By
using the Matlab toolbox to calibrate the binocular camera to obtain many parameters required by the experiment, the paper
establishes the relationship equation between the corrected world coordinates and the pixel coordinates through image correction
technology. Under the programming environment of VS2015 combined with OpenCV, the stereo matching algorithm and the
parallax theory are used to obtain the three—dimensional spatial information of the target surface. Finally, the space coordinates of
the same target are obtained by selecting two characteristic points to achieve the purpose of height measurement. The experimental

results show that the system can achieve 3D information measurement of real scenes well.
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Fig. 1 Binocular stereo vision model
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Fig. 2 Calibration board
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Fig. 3 Pre—calibration
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Tab. 1 Build—in parameters of left and right camera

ZEAIAL

AAHAL

M [1230.78842 1244.18806]+[2.85318 2.97842]
T [608.24270  257.83862]4[4.34202 4.44798]

M2 [0.25387 -0.50667 -0.05299 -0.01218 0.00000]+
Z¥r [0.07560 0.58288 0.00954 0.00338 0.00000]

[1247.16189 1234.77546]+[2.39585 2.71114]
[589.27935 272.08524]+[4.62646 4.43635]

[0.23934 -0.18653 -0.05975 -0.02171 0.00000]+
[0.07140 0.28546 0.01034 0.00428 0.000 00 ]
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(a) Extract the corner points of the calibration image
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(b) Stereograph of monocular camera calibration
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Fig. 4 Monocular calibration
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Fig. 5 Three—dimensional space map of binocular calibration
1.2 SR
REBLI I 2 M PG 0— A s A TR BE A B A T A
T R 25 7 b AR IE REZE 2 W 1% v D i B3 A
[, S T 2 5 DT IC AR , 22 A7 FEHILAY A% T
AT ) —F 0 b (R TESE PR ERAE T, AUGE P
TGSk R0 0, 5 0, (R3S 1E— 40 1,
BN, MR B B G S AR E AR A 2
AN [ g P 450 S T T 7 45 5 0 ) — P i L, 75 2
i PR 05 A DR TRE 4T
PEFTAE IE S5 B SE AL SR N R 6 B R o
& 6 AT LI 5, BEAT SRR G, PR IS T B, 2
BARPLE X B, ZEA MG 0, , 0, Z [0 3
2 B OG-S AR BRSO 17 T 1, 25 A7 B T L Y
B —ATHR =R AT 5, AR R 2o 45 8, DU TG
RIS RN 4R T — 4k b TR X5 T
T4 P A AR A u, , u, ZRIRIT
We 56 2ok 2 g



8 B o it

114

6 MHEREFHINEMREREE
Fig. 6 Binocular stereo vision model after stereo correction
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Fig. 7 Left and right image pairs after stereo correction
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Fig. 8 Triangulation principle
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Fig. 9 Binocular camera physical map
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Tab. 2 Binocular camera parameters
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Fig. 10 Binocular stereo vision ranging process
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Fig. 11 BM algorithm output disparity map
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Fig. 12 SGBM algorithm output disparity map
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Tab. 3 Experimental data and error analysis

) ARG o SR b RZ((b-a)/b)
/mm /mm /%
1 134.892 136.4 1.105
2 229.524 231.8 0. 009
3 486. 829 491.3 1.009
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