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Distortion measurement of lens in CCD camera system

GUO Yu., YANG Hong. YANG Zhao-jin, JIANG Chang-lu, YU Shuai
(State Key Laboratory of Optical Metrology, Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: The mathematic model for distortion is discussed. The distortion measurement with a
precision goniometer and a bench comparator is introduced. The pixel distance equivalent of the
CCD detector was calculated by the magnification method. The centroid of point target was
derived by the centroid method. The pixel distance between the centroid and the origin on the
image plane was multiplied by the pixel distance equivalent to achieve accurate distance. The
absolute distortion was acquired by tangent function. The equation was worked out to calculate
the coefficient. The results of the calculation and data processing indicate that the fitting effect
of the distortion mathematic model is satisfactory in medium field of view.
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Table 1 Test data
/() n ) /mm /mm /mm
0 383 0 0 0 0 0
4.171 27 461 78 0. 656 382 0.662 298 0. 005 916 0.901%
6. 100 81 496 113 0.961 951 0.967 974 —0. 006 023 —0.626%
9.001 29 548 165 1. 425 668 1.401 015 —0.024 653 —1.729%
11.221 72 590 207 1. 785 594 1.757 637 —0.027 957 —1.566%
15.175 61 662 279 2.441 132 2. 368 989 —0.072 143 —2.955%
17.162 98 699 316 2.779 594 2. 683 156 —0.096 438 —3.469%
19.152 72 735 352 3.125 807 2.988 832 —0.136 975 —4.382%
20. 255 86 757 374 3.321 321 3.175 634 —0. 145 687 —4.386%
o 0y =40w*—6 1700’ +168 370 o’
6 o 10°~20°
ky=—2.987 1, ky,=—22.999 2,
0°~10° k;=161.331 4

k=40, k;=—617 0, k;=168 370

0y =—2.98710’—22. 99920’ +161. 3314’
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Fig. 6 Picture with distortion
2 0°~10°
Table 2 Residual distortion in 0°~10° FOV

/pm /pm

19. 263 17.317

3 10°~20°
Table 3 Residual distortion in 10°~20° FOV

/pm

/pm /% :

1. 802 6. 45
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