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Distortion Correction for the Photoelectricity Measuring System
Based on the Cubic Fitting Equation

QIAO Yan-feng® GAO Feng-duan*? WANG Zhi-gian® ZHAO Yan! LI Jian-rong™?
( 1.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China )

Abstract: In the 70° big visual field photoelectrictity measuring system distortion produced by optical system makes the
image of object in linear CCD deviate from the theoretical point and lead to the system measuring error. In order to
improve measuring precision for the goal point in the measuring system a set of device made up of eleven equidistance
goal points for detecting optical distortion is designed on the basis of distortion theory. According to the change condition
of systematic distortion the compensation equation need fitting to join point location imagined by object point on linear
CCD in real time measure. By the cubic equation fitting based on the data detected in measurement system as math
model the compensation program is compiled to carry out distortion correction in experiment program. The experiment
result in actual detection shows that the device can reduce error obviously from -2.08 mm to 0.05 mm according to the
compensation equation when the height is 200.115 mm and raise the whole systematic detection precision from 1.039%
to 0.025%.
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1 2
Table 1 Parallelism value object height, pixel number Table 2 Fitting result comparison of pixel number
of measurement and theory N Theory Measurement Correction
0.
N Object height Measurement Th ixel value value value
0 /mm pixel cory pixe 1 1 456.183 1453.341 1456.179
1 500.207 1 453.341 1456.183 2 1164.983 1162.771 1164.963
2 400.189 1162.771 1164.983 3 873.9323 872.663 4 873.968 2
3 300.225 872.663 4 873.932 3 4 383.146 2 3825926 383.094 1
4 200.238 582.592 6 583.146 2 > 2913365 290.946 3 291.366 5
5 100.11 290.946 3 291336 5 6 0 0 -0.015 08
: : . 7 291.396 5 290.576 2 291.426 6
6 0 0 0 8 582.825 3 580.887 5 582771 4
7 100.161 2905762 201.396 5 9 873.489 7 870.974 2 873.520 6
8 200.191 580.887 5 582.8253 10 1165276 1162.629 1165.261
9 299.897 870.974 2 873.489 7 11 1456 1452.813 1 455.992
1 400. 1162.62 1165.2 M
0 00.038 62.629 65.276 e.an-square 207263 0.03256
11 499.892 1452.813 1456 deviation /mm
2
2.072 63
mm
0.032 mm 200.115 mm
CCD 582.59 577.5
582.61 -2.08 mm
0.05 mm 1.039% 0.025%
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