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Abstract: For the purpose of measuring the radial distortion in optical imaging systems and correcting distorted images,
based on phase analysis of fringe pattern, a new method using one dimensional inclined carrier-fringe pattern and Di-
lating Gabor transform is proposed, and the radial distortion distribution is obtained from the radial modulated phase
distribution. Firstly, one dimensional inclined sinusoidal carrier-fringe pattern in arbitrary direction is used as measuring
template, and a deformed grating pattern regarded as a distorted image is obtained by the optical imaging system. Then,
considering the radial symmetry of radial distortion, one row of pixels along a certain direction is extracted from de-
formed fringe pattern; since there is no distortion at the center of the row, from which the fundamental frequency in-
formation including instantaneous frequency and phase, of the ideal pattern image, is extracted using Dilating Gabor
transform, and the ideal image of fringe pattern along the above direction is constructed by use of an inverse Fourier
Transform to measure the radial distortion. Phase analysis of the above row of deformed fringe pattern and its ideal
fringe pattern is carried out using Dilating Gabor transform. The radial modulated phase distribution is converted the
radial distortion distribution. Finally, by use of bilinearity interpolation, the calibrated image is reconstructed. Theoreti-
cal analysis and experimental results are presented to demonstrate the validity of the above method.
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Figure 1. Distortion of pattern
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Figure 2. A schematic of measuring system
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Distorted image

i1 SRR RLIARR LA

SO TRERRIRERERRERRARERAARUNLIAALILINIANGY

IR R A A T L

100 EEERRRRERR R 22 A LA A

P Y

e e A

2 o IRV AR LRI A RA AR AR

S 200 REESERRARARERARL AR ARATARALIRLEEE
c 5o EEEERRAVRRANERE ARG AN diiiileiiitilivg

S UHBnMGY | Bl

3 300 ERREEEERERRALERENELY PEARAY

a PRIV I I e

350 EERERZRAREANARANR LR AR AR AR AR INAIEE

EAREERR AR RARARE AL LA AR IR RARANNY

% AL A

4% ALY AEEERREEI TR

ATV T

100 200 300 400 500 600

Position x/pixeis

[0]

Figure 3. Distorted fringe pattern
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Figure 5. Distorted image
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Figure 6. Calibrated image
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