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Optical scanning holography based on a binary phase pupil

JIANG Yu-fu, ZHOU Xin, WANG Yun, GUO Xue-fan
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to reduce the precision requirements of random-phase pupil, an optical scanning holography
method using a binary random-phase pupil was proposed, which can be used to acquire the holographic information of a
multi-section object. Series of theoretical analysis and numerical simulation were conducted. It is found that, similar as the
optical scanning holography using a continuous random-phase pupil, the one using a binary phase pupil can also effectively
eliminate the haze risen from the de-focus sections when the in-focus image is reconstructed. Furthermore, the
reconstructed image quality has a close relationship with the degree of randomness on binary random-phase pupil, and an
acceptable reconstructed image can still be obtained if randomness degree is not too low. This result is helpful for reducing
the requirements of experimental conditions.
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Fig. 1 Schematic of OSH system
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Fig.2 a—multi-section object b—reconstructed images at section z,
c—reconstructed images by traditional OSH  d—continuous and

binary random-phase pupils
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Fig.3 Range of deviation variances for 100 binary random-phase pupils 1000
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Fig.4 Reconstructed images by binary pupils with pixel size 4, 16, 64
and 256, respectively
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Fig.5 a—range of deviation variances for 100 binary random-phase pu-
pils when A =416,64,256, respectively b—plot of average

VaI'iZl]’lCe value Versus element area
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