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Camera Calibration under Small Field of View

Guo Tao Da Feipeng Fang Xu
(Institute of Automation , Southeast University, Nanjing, Jiangsu 210096, China)

Abstract Camera calibration aims at building up the mapping relationship between 3D world coordinate and 2D
image coordinate. The traditional calibration board contains dozens of neatly arranged standard circles or grids.
Calibration is completed by extracting the center coordinates of standard circles or grid corner coordinates. In a
micro-object measurement system, the camera field of view is very small and camera cannot extract enough points
from the calibration board. To solve this problem, a new method based on conic and lines is proposed. This method
uses conic and lines equation instead of points to calibrate so that enough information can be extracted from calibration
board even under small field of view. Both computer simulation and real data test show that the proposed method has
higher accuracy and better robustness. In addition, the calibration board is a standard semicircle which is very easy to
be made and easy to be used under small field of view.
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Fig. 1 Standard semi-circular template
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Table 1 Average of intrinsic parameters under different noise levels

Noise level f./pixel fy/pixel s u, /pixel v, / pixel
0 1260. 0000 1320. 0000 0. 000000 600. 0000 500. 0000

0.6 1260. 0418 1319. 6576 0.002847 600. 2643 499. 8808
1.2 1260. 4595 1320. 7575 0.097184 598. 4504 498. 8899
1.8 1261. 2792 1322. 8049 0.451695 602.1734 503.9736
2.4 1264. 4956 1317. 3819 0.560422 596. 3303 495. 0875
3.0 1253. 8786 1314. 9590 0.719121 608. 7946 494, 2759
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Table 2 Calibration results based on different methods

Methods f./pixel f,/pixel s u, /pixel v, / pixel Reprojective error
This paper 2181. 26 2193. 30 0.0096 479. 57 357.13 0.0333
Zhang 2249.67 2217.75 0.0310 473.08 351.76 0. 0563
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