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A Study on Reconstruction Performance of Phase-only Holograms
with Varying Propagation Distance
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Abstract

A computer-generated hologram (CGH) is a digitally calculated and recorded hologram in which the amplitude and phase
information of an image is transmitted in free space. The CGH is in the form of a complex hologram, but it is converted into a
phase-only hologram to display through a phase-only spatial light modulator (SLM). In this paper, in the process of including the
amplitude information of an object in the phase information, when a technique that includes subsampling such as DPAC is used,
we showed experimentally that the bandwidth of the phase-only hologram increases, and as a result, aliasing that was not present
in the complex hologram can occur. In addition, it was experimentally shown that it is possible to generate a high-quality
phase-only hologram by restricting the spatial frequency range even at a distance where the numerical reconstruction performance
is degraded by aliasing.
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Fig. 1. Problem about Propagation Distance Setting when Generating Phase-only Hologram
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Table. 1. Numerical Reconstruction PSNR Result of Complex Hologram

d 1 2 3 4

Full-complex
CGH

2714 | 26.04 | 2514 | 2446 | 23.90

2340 | 2295 | 22.51 2217 | 2190 | 21.62 | 21.37
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2714 | 26.04 | 2514 | 2446 | 23.90

2340 | 2295 | 2251 2217 | 2190 | 21.62 | 21.37
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I 2. Phase-only Hologram =% 312 Ly} Zo}

Table. 2. Numerical Reconstruction PSNR Result of Phase-only Hologram

d 1 2 3 4 5 6 7 8 9 10 11 12
Amplitude Discard 13.27 13.67 13.89 14.04 14.08 14.12 14.14 14.10 14.08 14.06 14.06 14.01
GS algorithm 19.38 20.77 20.61 19.80 19.28 18.84 18.65 18.67 18.74 18.70 18.67 18.60
DPAC 12.13 11.69 11.28 10.74 11.74 11.81 11.77 21.26 21.65 21.62 21.46 21.30
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X9 PSNRS 53 59455 vlugtch ofuf, AR A AATE.
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