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Phase retrieval technology based on chromatic dispersion and
transport of intensity equation in lens model

Cheng Hong", Xiong Bangling, Wang Jincheng, Ma Huimin, Zhang Fen, Wei Sui
(School of Electronics and Information Engineering, Anhui University, Hefei 230039, China)

Abstract: Aiming at the non —interference phase retrieval technique based on Transport of Intensity
Equation (TIE), which requires that the light source be monochromatic, and the mechanical error caused
by moving CCD or object in the intensity acquisition process, a dispersion phase retrieval technique
suitable for the lens model was proposed. The method was based on the phase transformation
characteristic of the lens imaging system, and combined the dispersion with the TIE so that different
wavelengths of light were imaged at the same position after passing through the lens system, thereby
obtaining the focus and defocus intensity images without mechanical movement. Then, phase information
of an object was calculated from the TIE by combining the relationship between the defocus amount and
the wavelength. In this simulation, the correlation coefficient between the phase recovered by this method
and the original phase is 0.970 7, and the RMSE is 0.061 8. At the same time, the phase of the lens
array was restored by real experiment. The error between the experimental result and the real parameter
is 1.74%, which proves the correctness and effectiveness of the proposed method.
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Fig.1 Light propagation model in the single lens
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Fig.3 Simulation experiment results
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