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Abstract.
and the accurate sampling value in the circular domain boundary when the intensity transport equation is used to

For the optical system with circular apertures, it is difficult to get the boundary radical slope of phase

recover the original phase. An improved method is put forward, in which the equation, computation domain and
boundary condition are changed, and then the phase is reconstructed by the multigrid method and corrected at last. In
order to correct the reconstructed phase, the transport matrix from the reconstructed phase to the original phase is
also obtained. The case of uniform illumination is simulated and it is found that the method can recover Zernike
coefficients of the original phase well while avoiding complicated boundary condition and reducing computation time,
and furthermore the root-mean-square value between the corrected phase and the original phase is acceptable even

when noise is added.
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Table 1 Phase reconstruction results of 2nd~10th term of Zernike polynomials

Result of phase reconstruction

Original phase

as as ay as Qg ar as [22] Q1o
a,=1 0.199 0 0 0 0 0 0 0 —0.01
a;=1 0 0.199 0 0 0 0 0 0.011 0
a;=1 0 0 0.975 0 0 0 0 0 0
as=1 0 0 0 0.352 0 0 0 0 0
as =1 0 0 0 0 0.284 0 0 0 0
ar=1 0 —1.08 0 0 0 0.985 0 0.016 0
az=1 —1.08 0 0 0 0 0 0. 985 0 —0.01
as =1 0 0.071 0 0 0 0 0 0.391 0
ap=1 —0.07 0 0 0 0 0 0 0 0.391
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Table 2 Zernike coefficients of original phase and recovered phase

Term number of Zernike Zernike coefficients of

Zernike coefficients of recovered phase

polynomials original phase Zero noise 1% noise 3% noise
2 0.2 0.161820 0.153220 0.175470
3 —0.5 —0. 517530 —0.421530 —0. 614830
4 0.8 0. 801900 0. 769870 0. 765680
S 0.5 0. 504960 0.422020 0.513900
6 —1.0 —1. 00090 —1.000100 —1. 125500
7 0.4 0. 401640 0. 396060 0. 391940
8 —0.7 —0. 700150 —0.701481 —0. 718310
9 0.3 0. 301890 0. 294010 0. 290800
10 —0.4 —0.404920 —0. 378900 —0. 542070
Root-mean-square wavefront error 3.977 X107 1. 222X 1072, 3.802X107%
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