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ABSTRACT

A new technique using multiple-viewpoint images of a landscape is proposed for producing extremely high-definition
computer-generated holograms. In this technique, the multiple-viewpoint images are used as background in the 3D
scene of the high-definition CGH. The wave-field of the multi-viewpoint image is calculated by a numerical method
based on conventional holographic stereogram. Obviously, this technique has advantages that any darkroom is
unnecessary and large objects in the open air can be mixed with CG-model virtual objects in the 3D scene. This is
impossible in digitized holography that captures object fields using image sensors in the darkroom. A high-definition

CGH calculated as an experiment is presented for verifying the validity of the proposed technique.
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Fig.1 Geometry for recording the multiple view
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Fig.2 One of the multiple-viewpoint images.

Rectangular view window 7

Back propagation

Zyi

Obiject plane

CG-modeled object

3
n=1 2  Viewplane

Fig.3 The arrangement of the multiple-viewpoint image, view plane and object plane in the virtual 3D

scene.
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Table 1 Parameters used for creation of the prototype
CGH.

Number of pixels of CGH 65,536 X 65,536
Pixel pitches of CGH 1pm X 1pum
Reconstruction wavelength 633 nm
- . 0,-40,-230
Position of reference point source ( )
mm
. ¢ multi-vi -
Size of multi-view point image 132 X 88 mm?
(WX W)
Size of view plane (W H) 61.4 X655 mm’
Sampling intervals of vi |
_amp ing intervals of view plane 1um X 1um
field
Numb f li f vi
um e_r of samplings of view 61,440 % 65,536
plane field
. £ individual vi .
Size of individual view window 4.1%65.5 mm?
(WX H)
Number of view windows 15
Size of virtual object 40X 17X22
(WX HXD) mm?
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Fig.4 The 3D Scene of the prototype CGH including the multiple-viewpoint image and virtual object.
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Fig.5 Simulated reconstruction of the prototype CGH whose 3D scene includes the multiple-viewpoint
images of a landscape and the CG-modeled virtual object. The viewpoint is placed at the view

plane.
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Fig.6 Simulated reconstruction of the prototype CGH whose 3D scene includes the multiple-viewpoint
images of a landscape and the CG-modeled virtual object. The viewpoint is 200 mm further than

the view plane.



