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ABSTRACT
Ahigh-definition CGH reconstructing the 3D scene of real objects is created by using the technique of ray-sampling plane.
In this technique, the multi-viewpoint image of a 3D scene is converted into its object wave. Thus, several limiting factors
necessary in digitized holography, such as coherent light source, darkroom and anti-vibration environment, are not

required to capture the object field. In this study, we actually captured the high-density multi-viewpoint image from a real

3D scene and generated the high-definition CGH with 4 billion pixels.
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Fig.1 Creation of CGH by using RS plane.
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Table 1 Parameters used for taking the multiple-
viewpoint image.

Number of captured
images

Intervals of viewpoint
Number of pixels on each

16,384 (=128 x 128)

Immx1mm

captured image 1024 x 1024
Pitches of image sensor 2.2 ym x 2.2 ym
Focal length 12 mm
Shutter speed 125 ms
f-number 11

Visual field range

B Position of
camera
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Fig.3 The photograph of the 3D scene.
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Fig. 4 Examples of captured multiple-viewpoint
image.
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Fig.5 The procedure for calculating the RS plane.
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Table 2 Parameters used for calculating the RS plane

and CGH.
RS plane
Number of samplings 65,536 x 65,536
Number of RS points 128 x 128
Number of samplings in 512 x 512

each RS point

Intervals of RS points 0.5 mm x 0.5 mm

Size of RS plane 65.5 mm x 65.5 mm

CGH

Number of pixels 65,536 x 65,536

Pixel pitches 1pumx1pm
Size of CGH plane 65.5 mm x 65.5 mm
Reconstruction wavelength 632.8 nm

y
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Fig.6 Positions of the RS and CGH plane.
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Fig. 7 Optical reconstruction of the high-definition CGH. Photographs are taken from different viewpoints.



