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Reconstruction of Synthetic Aperture Digital Lensless Fourier
Transform Hologram by Use of the Screen-Division Method

Jiang Hongzhen Zhao Jianlin Di Jianglei Qin Chuan Yan Xiaobo Sun Weiwel
School of Science Northwestern Polytechnical University, Xi'an, Shaanxi 710072, China)

Abstract During the numerical reconstruction process of synthetic aperture hologram by use of screen-division
method, the center change of the digital reconstruction plane will influence the positions and the phase distributions
of the corresponding reconstructed images from the sub-holograms. which will affect the quality of the synthetic
numerical reconstruction image. For synthetic aperture digital lensless Fourier transform hologram, a screen-division
reconstruction method is proposed based on theoretical analysis. It is pointed out that, in order to get the accurate
synthetic numerical reconstruction image, the sub-reconstructed images should multiply with the phase correction
factor according to the position of the corresponding sub-holograms on the synthetic aperture hologram plane and then
be superposed. Taking the digital lensless Fourier transform hologram with large area acquired by use of linear CCD
push-broom technology as example, the screen-division numerical reconstruction experiment is conducted according
to the proposed method, and accurate synthetic numerical reconstruction image with high quality is acquired. The
experimental result is consistent with the theoretical analysis.
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Fig. 1 Recording process of synthetic aperture

digital lensless Fourier transform hologram
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Fig. 2 Reconstruction process of synthetic aperture digital lensless Fourier transform hologram based on screen division

method. (a) Numerical reconstruction plane of synthetic aperture digital hologram; (b) numerical reconstruction

plane of sub-hologram
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Fig. 3 Zero-padding operation for sub-hologram
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Fig. 4 Division process of synthetic aperture digital hologram. (a) Original digital hologram; (b)~ (e) appending-zeros
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Fig. 5 Reconstruction results of sub-holograms. (a)~(d) Reconstruction results of Fig. 4(b) ~(e);

(e) ~ (h)magnifications of the marked area in (a)~(d)
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Fig. 6 Synthesis result of the reconstruction images of sub-holograms.

(a) Directly adding the intensities of the

reconstructed images; (b) directly adding the complex amplitudes of reconstructed images; (c¢) directly adding the

complex amplitude of reconstructed images after phase correction; (d) direct reconstruction result of synthetic

aperture digital hologram; (e)~ (h) magnifications of the marked area in (a) ~ (d)
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