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Calibration Method for Large Field of View Camera Based on
Infinite Homography
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National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract During the calibration for a large field of view camera, it usually appears such a situation that the scene is
too simplex to satisfy the condition of scene and motion constraints for self-calibration method, the strong three-
dimensional condition for three-dimensional calibration and the condition of absolute coplane for flat target plate
calibration. It is difficult to fulfill the mentioned conditions while calibrating a camera pointing to the upper-air area.
So it calls for a more flexible algorithm when a large field of view camera is calibrated. A calibration method for large
field of view camera based on infinite homography is pointed out which just needs approximate position of the camera
and at least four noncollinear control points to solve the infinite homography. A coordinate transformation method is
also proposed to ensure the stability during the linear solution and optimization process of the infinite homography.
The initial camera parameters for Levenberg-Marquardt (LM) optimization algorithm are obtained by decomposing
the infinite homography. During the optimization process, the hypothesis that image center is the principal point and
the adoption of the first-order radial distortion model will lead to the augment of the redundant freedom, so that the
parameters optimization can be realized by using just four image points. The condition needed by the proposed method
is facile to satisfy compared with strong three-dimension or absolute coplane. The simulation and actual experiments
not only prove the correctness and high precision of this method, but also testify that repeated measurement
experiments can be easily and flexibly implemented by this method.
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Fig. 3 RMS variation of the various parameters with the noise level of image points
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Table 1 Results of camera calibration

Left camera Right camera

Equivalent focal length f /pixel 7398. 3400 4146. 2400
First-order radial distortion factor % 0.6603 0. 4480
Euler angle vector of rotation matrix of the camera’s exterior 39 9251 LTzt
parameters A=[a 8 717/ —27.4656 —27.1460
265. 6070 —87.4769
12. 8228 —5.4303
Translation vector of the camera's exterior parameters T=[¢, ¢, ¢.]"/m 65.3697 64.3022
124. 4938 124. 4963
1. 2844 0.5739
Position of the camera’s optical center O.=[0., O, O.]"/m —96. 4410 100. 5339
—103. 1204 —97.7559
RMS of reprojection errors /pixel 0.1200 0. 1400
2 WHRZE

Table 2 Measuring error

True values /m

Measured values /m

Point index

X Y A X Y Z
6 80. 7361 —1.7506 13. 0675 80. 73710 —1.75433 13.06738
7 92.5776 —5.8544 12.9063 92.57363 —5.85106 12.90266
8 92.5907 5.8313 12. 3142 92.59445 5. 83003 12. 31207
6 é:l:'f ilﬁ 2 Hu Zhanyi, Wu Fuchao. Review on some active vision based
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