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ABSTRACT

A full-parallax high-definition computer-generated holograms (FPHD-CGH) is demonstrated to verify a proposed
calculation technique. The technique is a hybrid between significantly different two types of techniques, i.e., physical
simulation of light and multi-viewport images (MVI). The former technique, such as the polygon-based method, features
reconstruction of very deep 3D scenes and objects, but advanced rendering techniques have not been established unlike
computer graphics (CG). On the other hand, in MVI-based techniques such as the ray-sampling plane (RSP), state-of-the-
art rendering techniques can be directly applied for CGH calculation when the MVI is produced by CG. The proposed
technique makes it possible to process complex occlusion between objects calculated by the polygon- and RSP-based

methods.
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Fig.1 A complex 3D scene requiring special occlusion
processing.

(i) Object wave behind RSP is
generated by polygon-based method

Wave-front propagation

___ |Object wave is generated by RSP-based method
(i1) | and occlusion processing is performed by
proposed method

(iii) Object wave in front of RSP is
generated by polygon-based method

Fig.2 The process of the proposed hybrid method.
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Fig.3 Examples of rendering images in a segment of
the RSP.
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Fig.4 Occlusion processing in a segment of the RSP.
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Fig.5 Simulated reconstructions of full-color object
fields.
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Fig.6 Color rendering images produced by trimming.
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Fig.7 Optical reconstruction of the FPHD-CGH created using the proposed technique.
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Table 2  Parameters used for calculating the RS plane

Computer

and Object field.
RSP
Number of samplings 131,072 x 131,072
Number of RS points 256 x 256
Number of samplings in
each RS point P S12x312
Intervals of RS points 0.5 mm X 0.5 mm
Object field

Number of samplings
Sampling intervals
Design wavelength

131,072 x 262,144
0.8 um % 0.4 um
635 nm, 540 nm, 460 nm

Fig.8 Simulated reconstruction of the full-color object
field calculated using the proposed technique.

Hologram

Fig.9 The 3D scene used for the full-color simulation.



