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ABSTRACT

A method is proposed to create full-color full-parallax high-definition computer-generated holograms (FPHD-
CGH). Using the method, the wavefield of real objects, generated at three wavelengths from color multi-viewport
images (MV1), can be embedded in the 3D scene reconstructed by the FPHD-CGH. The MV of the physical object
is captured by an ordinary color camera, and converted to the wavefield by the method using a ray-sampling plane
(RSP). Several techniques, such as adjustment of the visual field and post-processing of the MVI, are presented
for reconstructing clear color 3D image with proper occlusion processing. An FPHD-CGH is fabricated to
reconstruct 3D images where the image of a real object is embedded in the 3D scene whose wavefield is generated
from 3D model using physical simulation, i.e., the polygon-based method.
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Fig.1 The procedure for occlusion processing in RSP.
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Table 1 Parameters used for capture of the MVI.

Number of captured images 16,384

Intervals of viewpoints [mm] 1.1 x 1.1

Number c_)f pixels for each 1,944 x 19,44

captured image

Subject Distance (D) [mm] 65.0

Width of visual field (W) [mm] 46.4

Su@]gct Position of camera
' Y (RS point)
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Fig.2 Capture of a multi-viewpoint image (MV1).
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Fig.3 The subject captured before the green back.
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Fig.4 Adjustment of the field of view.
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Fig.5 Post-processing of the captured MV1.
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Fig.6 The 3D scene of the fabricated FPHD-CGH.
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Table 2 Parameters of the RSP and CGH.

RSP
Number of samplings

65,536 X 65,536

Number of RS points 128 x 128
Number of samplings in

each RS point 512 x 512
Intervals of RS points [mm] 0.51 x 0.51

CGH

Number of pixels

Pixel pitches [um]
Design wavelength [nm]

65,536 x 131,072
1.0 X 0.5
635,517,443
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Fig.7 Optical reconstruction of the fabricated FPHD-CGH



