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WFZERCR- OB (F530) : Ahologram display technique that provides speckle—free and shaded
reconstructed images is realized. A three—dimensional object is composed of object points,
and the object points are divided into plural object point groups that are displayed in
a time—sequential manner. Each object point group consists of two—dimensional (2D) array
of object points that are separated such that interference among the object points does
not occur. Each object point group is generated by displaying a 2D array of zoneplates
on a spatial light modulator. The amplitude distribution of the zoneplates is modulated
two—dimensionally to control the angular intensity distribution of light emitted from
the object points so that reconstructed images are shaded.
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Fig. 1 Zoneplate method.

Fig. 3 Hologram patterns for
generating object point groups.
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Fig. 4 Two-dimensional modulation
of zoneplate.
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Fig. 5 Proposed time-multiplexed hologram display technique.
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Fig. 6 Vectors used for Phong reflection

model.
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Fig. 7 Phong reflection model: (a) diffused
light, and (b) specular reflection light.
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Fig. 8 Generation of object point by zone
plate.
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Fig. 9 Two-dimensional modulation of zone
for 3D shading.
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(b)

Fig. 10 Reconstructed images focused on
(a) front object, and (b) rear object.

(b)

Fig. 11 Shaded images generated by (a)
CG, and (b) hologram.



(b)

Fig. 12 Shaded reconstructed images
illuminated from (a) left, and (b) lower right.

(b)

Fig. 13 Shaded reconstructed images
with (a) shiny surface, and (b) matte
surface.
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