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Computer-Generated Full-Parallax Holograms
for Three-Dimensional Surface-Objects with Shading
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Kyoji Matsushima! and Kazumi Honjyo *
Abstract A method has been developed for synthesizing full-parallax binary-amplitude holograms that can shade three-
dimensional objects expressed in a surface model. The brightness of plane surfaces formed with point sources of light is
modeled based on radiometry. A procedure is used to compensate for the change in brightness as the direction of observation
changes. A masking technique is used to modify the brightness of the plane surfaces and to shade reconstructed images of

binary holograms. Optically reconstructed three-dimensional images of objects with shading were demonstrated using this

method.
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An approximation of angle 6, formed between a plane and
the hologram to an observation angle 6.
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Common parameters for CGHs fabricated by use of an
image setter.

Number of pixels 4800 x 4800

Sampling pitches 6.25 X 6.25  [um?]
Reconstruction wavelength 633 [nm]

Surface density of point sources 60002 [m72]
z-position of objects 200 [mm]
Dimension of objects (z-width) 5 [mm]
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