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Abstract: To alleviate the dependence of binocular camera on high-accuracy target during calibration,
achieve precise calibration of camera parameters and implement high-accuracy reconstruction of space
coordinates, a GPS-based method for binocular camera calibration and space coordinate reconstruction
is introduced, in which GPS instead of 2D or 3D targets is used to carry out the camera calibration.
Through arbitrarily moving the GPS at the shooting site, multiple images with GPS are shot by cali-
brated camera; based on the mapping relation between spatial 3D coordinates and 2D image coordi-
nates, the binocular camera parameters are calibrated and precise reconstruction of space coordinates is
carried out by combining camera imaging model with calibration theory of binocular camera; finally,
the reconstruction accuracy is tested in accordance with relative distance error between the space re-
construction coordinates and actual measurement values. The reconstruction results of proposed meth-
od are compared with the true data obtained by the GPS,and the results indicate that the method can

help binocular camera to overcome the dependence on high-accuracy targets and equip the space recon-
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struction coordinates with relatively high accuracy, with a relative distance error decreased from

1.56% to 0.52%.

Key words: computer vision; binocular camera calibration; camera model; GPS coordinate transforma-

tion; space coordinate reconstruction
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Tab. 1

Partial experimental coordinates

(B,L,FD(,°,m)

(X,Y,2)(m) Cu, v) (pixeD)

1 (32.02779439207,118. 85694708176,27. 2832)
2 (32.02779469088,118. 85695229788,27. 2928)

3 (32.027789673923,118. 85695581545,27. 3841)

(1. 3106,0.0629,2.2517)
(0.8836,—0.1857,2. 2849)
(0.6134,—0.3839,2.5259)

(160,222),(172,177)
(190,220),(204,176)
(221,218),(234,175)
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Tab. 2 Binocular camera calibration and space coordinates reconstruction results

GPS ¥5 & 3D HUAR AR A
r—85.789 1 14.904 6 57.8652 161.985 27 —49,791 2 39.439 4 7.2032  206.686 0
M, —24.1683 40.7384 —6.8950 294.072 8 {8. 242 6 5.8428 —29.609 1 289.493 %}
L 0.0377 —0.0781 0.0300 1 0.0802 —0.1805 —0.0770 1
r—70.1278 —9.1389 47.4065 177.062 07 —36.153 6 —55.1801  4.960 6  202.573 0
M, —24.9924 43.1808 —8.7621 245.8182 {10. 6591 13.942 1 —23.6828 232.540 8}
L 0.0497  —0.0928 0.0132 1 0.113 8 —0.2316  —0.099 1 1
P (—2.341 3,—1.622 6,2.202 3) (—2.3856,—1.6550,2.157 7)
err 0.52% 1.56%
K3 WHAEEX,Y,ZHFEEHEHIRE
Tab. 3 Average errors of two methods in X,Y, Z
X J5 1A Y J5 A Z 771 err
GPS #13E 0.006 1 0.001 5 0.008 6 0.010 6
3D BUAR bR A 0.013 5 0.008 6 0.010 0 0.018 9
5 R AR B 54.81% 82.56% 14% 43.92%
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