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High precision distortion measurement
of NFOYV long-focus lens

ZHAO Jian-ke, ZHOU Yan
(Xi’an Institute of Optics and Precision Mechanics, CAS, Xi'an 710119, China)

Abstract: A distortion measurement system, which is composed of high-precision goniometer,
microscope measurement system, mini double-grating interferometer, collimator and star point,
is used to measure the distortion of the NFOV long-focus lens precisely. Using third order
polynomial fitting in center area of FOV, the theory focal length also can be computed. The
measured deviation angle was corrected with the weighted mean of the high order of image
height and the sine of the view angle at the edge field to acquire the relative and absolute
distortion of each FOV. The results of the actual measurement and calculation show that the
measurement accuracy of full FOV distortion can reach 0. 02%.
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Scheme of distortion measurement
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Table 1 Focal length errors in central FOV of lens
obtained by analysis
/() /mm 57]('/(%)
0 0 0
—0.6 1. 88 0.020
—0.8 2.50 0.017
—1.0 3. 14 0. 002
0.6 1. 89 0. 025
0.8 2.52 0. 021
1.0 3.12 0.019
0
*l—0.018%.

2

Table 2 Calculated results of lens distortion in left-side FOV

fmm ) /(%) )/ (%) )/ (%)
22.208 9 0. 020 0.016 0.018 0.019
20.608 2 0.019 0.016 0.018 0.019
19.01 0.018 0.013 0.014 0.015
17.415 6 0.016 0.013 0.015 0.015
15.823 5 0.014 0.011 0.013 0.013
14.235 2 0.012 0.019 0.02 0.02
12. 646 4 0.010 0. 006 0. 007 0. 008
11. 060 6 0.008 0.00 0.001 0.002
9.477 5 0. 006 0. 002 0.003 0.003
6.315 0. 003 0.002 0.003 0.003
3.157 4 0.000 9 0.031 0.031 0.031

3
Table 3 Calculated results of lens distortion
in right-side FOV

( ( (
fmm SO0 /(%) VS RVICS
22.206 1 0.020 0.023 0.021 0.020
20. 606 5 0.019 0. 026 0.024 0.023
19.007 9 0.018 0.018 0.017 0.016
17.413 4 0.016 0.016 0.014 0.013
15.822 2 0.014 0.017 0.016 0. 015
14.232 1 0.012 0.010 0.009 0. 008
12.644 7 0.010 0. 004 0.003 0.002
11. 059 7 0. 008 0.002 0.001 0. 001
9.476 9 0. 006 0. 004 0. 004 0.003
6.314 2 0.003 —0. 005 —0. 006 —0. 006
3.155 5 0.000 9 —0.028 —0.028 —0.002 8
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