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Numerical simulation and analysis of wavefront reconstruction in

radial shearing interference

Wang Yufei, Da Zhengshang
(Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: In order to acquire the original wavefront information in radial shearing interferometry,
wavefront reconstruction is necessary, the iterative algorism for wavefront reconstruction was deduced in
this paper, based on which an numerical simulation using Matlab with different iteration number and
shearing ratio was conducted. The simulation comes to the following conclusion: Properly selection of the
shearing ratio can simplify the computational complexity. Compared with the small distortion wavefront
reconstruction, more but appropriate iteration number in large distortion wavefront reconstruction is
needed. Preferred shearing ratios for different measured wavefront PV values are summarized as follows:
a. if WPV>10A, beta>0.7; b. if 6A<WPV<I0A, 0.5<beta<0.7; c. if WPV<6A, beta<0.5.
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Fig.1 Fringe of radial shearing interference
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(c) Wavefront under 4 iterations (d) Residual wavefront under 4 iterations
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different iterations
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Tab.1 Residual wavefront vs reconstruction
wavefront(same shearing ratio, different

iterations)

Reconstruction Residual wavefront

Iterations N

wavefront PV/A PV/A
0 0.0711 -
1 0.0551 5.833 5e—4
2 0.063 4 1.442 7e—4
3 0.067 3 3.597 0e-5
4 0.069 3 8.986 4e-5
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Tab.2 Residual wavefront vs reconstruction
wavefront(different iterations, shearing

ratio is 0.25)

Shearing ratio . Reconstruction Residual
Iterations N
B wavefront PV/X  wavefront PV/A
0 14.997 8 -
1 14.951 8 0.062 4
0.25 2 14.117 1 0.0039
3 14.843 7 9.765 6e—4
4 14.899 2 6.103 5e—-4
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Tab.4 Residual wavefront vs reconstruction
wavefront(different iteration, shearing

ratio is 0.66)

Shearing ratio Reconstruction Residual

Iterations N

B wavefront PV/A  wavefront PV/A
0 14.997 8 -
1 13.518 2 0.962 5
2 13.1392 0.633 4
0.66 3 14.360 2 0.2409
4 14.507 6 0.124 5
5 14.713 9 0.082 4
6 14.997 2 0.004 5
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Tab.3 Residual wavefront vs reconstruction
wavefront (different iteration, shearing

ratio is 0.5)

Shearing ratio . Reconstruction Residual
Iterations N

B wavefront PV/A  wavefront PV/A
0 14.997 8 -
1 14.604 1 0.244 1
2 14.799 6 0.124 3

0.5
3 10.676 8 0.062 4
4 12.721 2 0.031 2
5 14.998 1 0.001 8
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Fig.3 Different iteration results when the shearing ratio is 0.5
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