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Radial Distortion Distribution in Optical Imaging Measured
by Wavelet Phase Analysis
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(Department of Physics, South China Agricultural University,

Guangzhou , Guangdong 510642, China)

In order to measure radial distortion of each pixel in optical imaging plane, a carrier-frequency fringe
phase analysis using wavelet transform method is proposed to measure the radial distortion. The phase of a vertical
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sinusoidal fringe is used as a carrier of the radial distortion. A relation between the radial distortion and the radial
spectrum of the original fringe pattern. Thus the 3D modulated phase of the distorted (deformed) fringe pattern is

modulated phase is derived. Then, the fundamental spectrum of the distorted fringe pattern is analyzed by frequency

estimation and phase estimation of Gabor wavelet transform. Since there is zero distortion at the center of the

distorted (deformed) fringe pattern, the local frequency and phase at the center is used to construct the fundamental
interpolation algorithm, a distorted colored image is calibrated. Experimental results demonstrate the proposed
method is feasible.
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Fig. 2 Distortion of fringe pattern
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