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Distortion correction method for optical lens of the range
YU Guo-dong
(Baicheng Ordnance Test Center of China s Baicheng 137001, China)

Abstract: One of the key factors which influence the accuracy of the optical devices in a range is the
distortion of the camera lens, especially when the camera Field of View(FOV) is very wide under the
condition of short focal length. To some extent, current calibration methods works well. However,
the residual errors are still so large that cannot be neglected. In order to eliminate the effect of these
errors and improve the angle measuring accuracy, we propose two algorithms called Local Least
Square (LLS) and Fractal Interpolation Surface(FIS) to calibrate the lens. Firstly, the FOV (40° X
30°) is meshed by an interval of 1° and the optical distortion values of the grid points are measured
with precise collimator. In addition, the LLS utilize N X N grid values around the measuring point as
observations to fit the calibration function and to find optimal solutions of the parameters of the
function. Then the value of the measuring points will be calibrated by this fit function. On the other
hand, the main idea of the FIS is to calibrate the measuring points by a fractal interpolation of all
values of the grid. The experiments show that both the local optimization of LLS and the global

interpolation of FIS can improve the angle measuring accuracy of the optical camera. The accuracy can
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achieve a magnitude of 10" which can well fulfill the testing requirement of the range and have a

positive effect on final location positioning.

Key words: distortion; short focus wide-angle; angle measuring accuracy; local least square; fractal

interpolation surface
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Fig.1 Sketch map of weight determination
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Tab.1 Calibration results of lens distortion
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J5 7 F EHM AKFIrm wEITE KFIm WEITE O KFIrE FEEITE
(BE) B (FH B FH B FH FH
1 14.861 8.356 30 30 29 37 22 27
2 15.228 6.715 29 27 32 36 27 33
3 15.423 4.958 30 17 37 13 29 24
4 12.631 4.3 9 16 17 13 13 22
S 11.506 3.952 3 13 13 7 15 9
6 10.68 5.329 -6 16 -14 26 -2 24
7 10.3 6.565 0 21 -5 33 4 30
8 9.487 7.653 1 22 -3 32 -6 26
9 9.486 8.545 -1 29 -6 44 -7 33
10 9.903 9.177 2 28 -4 36 6 31
11 10.305 10.172 13 30 12 24 13 18
12 11.171 11.303 17 39 18 39 23 31
13 11.903 9.604 19 27 15 23 25 29
14 12.826 10.226 21 42 14 43 17 37
15 11.399 9.277 23 27 28 28 24 30
16 10.641 8.014 9 14 10 12 14 18
17 9.829 7.48 8 10 10 8 3 12
18 10.936 8.079 7 16 4 13 13 21
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