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Research of phase retrieval based on multi-face
circulatory Gerchberg-Saxton algorithm

PENG Jinmeng, LI Zhipeng
(21 Division, 69213 Unit, Chinese People’s Liberation Army, Kashi 844900, China)

Abstract: To avoid the problem that traditional Gerchberg-Saxton ( GS) algorithm was easy to get into a partial
extremum and could not achieve the desired accuracy, a simple circulatory GS algorithm was used by increasing the amount
of information, in another words, increasing one plane so that the GS algorithm could get out of the partial extremum
effectively. After the simulative calculation, the phase and amplitude distribution of pupil plane was recovered by the
intensity information of the focal plane or nearby position although the amplitude of pupil plane was unknown. The results

show that the new algorithm can reach higher accuracy of phase retrieval and lead to precise retrieval of optical field on any

planes.
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Fig. 1 Schematic diagram of GS algorithm
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Fig.2 Schematic diagram of circulatory GS algorithm
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Fig.3 Amplitude and phase of round pupil plane
a—amplitude b—phase

Fig.4  Amplitude of focal plane and two defocused planes

a—focal plane b—150mm ¢—300mm

waves error/A

Fig.5 Retrieved amplitude, phase and residual phase error of round pu-
pil plane

a—amplitude b—phase c—phase error
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Fig. 6 Amplitude error of plane 2 and round pupil plane vs. iteration
number

a—plane 2 b—opupil plane
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Fig.7 a—real amplitude of pupil plane b—retrieved amplitude of pupil plane c—phase error of pupil plane ~d—amplitude error of plane 2 vs. iter-

ation number e—amplitude error of pupil plane vs. iteration number

Fig. 8 Amplitude and phase of annulus pupil plane
a—amplitude b—phase

Fig.9 Retrieved amplitude ,phase and phase error of annulus pupil plane

a—amplitude b—phase c—phase error
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