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Abstract

A phase unwrapping algorithm is proposed based on the coefficient solution of wavefront aberration

mode. The algorithm is implemented on the basis that wavefront can be accurately represented by Zernike

polynomials.

By solving the coefficients of the corresponding Zernike polynomials, we realized a fast and accurate

phase unwrapping. Taking the phase unwrapping in the wavefront sensing based on binary aberration mode

measurement as the research target, we verify the feasibility of the algorithm by numerical simulation. Numerical

simulation results show that compared with the least square phase unwrapping algorithm, the proposed phase

unwrapping algorithm realizes a great improvement in accuracy and speed of unwrapping.
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Fig. 2 Equivalent phase of wavefront
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Fig. 3 Incident wavefront. (a) Wavefront shape; (b) Zernike polynomial coefficients
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Fig. 5 Equivalent phase of the Zernike polynomials
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Fig. 6 Results of the Zernike polynomial coefficients. (a) Zernike polynomial coefficients;

(b) error values of the retrieval Zernike polynomial coefficients
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Fig. 7 Wavefront reconstruction results. (a) Reconstructed wavefront; (b) wavefront reconstruction error
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Fig. 8 Phase reconstruction results based on the equivalent phase matrix. (a) Equivalent phase of the incident wavefront;

(b) equivalent phase of the wavefront reconstruction; (c) error of the equivalent phase reconstruction
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Table 1 RMS of the residual wavefront

Number of Number of Walsh function
Zernike function 128 256 512 1024
35 0.0042A 0.0024A 0.0021A 0.0017A
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Table 2 Performance comparison of phase

unwrapping algorithm

Phase unwrapping algorithm Time /s RMS /2
Least-square 0.156 0.152
Proposed algorithm 0.0008 0.0024
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