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ABSTRACT

Full-parallax high-definition computer-generated holograms (FPHD-CGH) can reconstruct deep 3D scenes. However,
the reconstructed images generally appear to be floating in outer space because it is difficult to compute a large
background field due to its long computation time and requirement of large computation resources. The proposed method
makes it possible to expand the background image by using the property of circular convolution, which is not used in
ordinary field propagation. In addition, an effective occlusion processing technique is also proposed for the expanded

background image. The usefulness of the proposed method is confirmed by comparison of the computation time.
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convolution.

w>Ss w=S§
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Table 1  Parameters used for measurement.
Hologram
Number of sample points 16,384 x 16,384
Sampling interval 0.8um x 0.8 um
Wavelength 640nm
Calculation environment
CPU Intel(R) Xeon(R) Silver
4216
Number of cores 32
Memory 1.5TB
3500
2000 3000
E 2500
% 2000
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Fig.5 Comparison of computation time.
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Fig.6 Simulated reconstruction of the expanded
background field.
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Table 2 Parameters of the created FPHD-CGH.
CGH
Number of pixels

131,072 x 262,144
0.8 um x 0.4 ym

640 nm
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Fig.9 The 3D scene of the created FPHD-CGH.
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Fig.10 Optical reconstruction of the FPHD-CGH created using the proposed technique.



