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Global calibration for muti-camera videogrammetric system

with large-scale field-of-view
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Abstract: An accurate global calibration method for a muti-camera videogrammetric system with large
field-of-view is presented. Firstly, a cross target with feature points pasted on its two sides is de-
signed as the calibration reference pattern, and the world coordinates of these feature points are recon-
structed using the XJTUDP photogrammetric system. Then, the calibration target is placed in the
public field-of-view and its images shown at different orientations are captured by the four cameras
simultaneously. Finally, based on a 10-parameter nonlinear camera model, the capatured images are
calibrated successively and the camera interior parameters and global orientation parameters with re-
spect to a predefined global coordinate system are obtained. Experimental result indicates that the pro-
posed calibration method can offer a considerable accuracy in a re-projection error less than 0. 05 pixel.
By the proposed method, the four-camera videogrammetric system can achieve a relative accuracy of
1/4 000 on length measurement. It can satisfy the demands of the multi-camera videogrammetric

measurement with large field-of-view for precision and efficiency.
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Fig. 7 Reprojection error in images of cross target shown at three orientations
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Tab. 2 Results of scale bar length measurement

7 W+ {H /mm %22 /mm
1 1 100. 336 0.279
2 1 100. 366 0. 309
3 1 100. 315 0. 257
4 1 100. 337 0.279
5 1 100. 424 0.367
6 1 100. 445 0. 388
7 1 100. 603 0. 545
8 1 100. 405 0. 348
9 1 099. 944 —0.113
10 1 099. 954 —0.102
11 1 099. 887 —0.170
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Fig. 9 Images acquired by four different cameras in three motion stages and result of feature point recognition
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