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Hidden-surface removal by multiple masks
in digitized holography
Daichi FUJITAT  Kyoji MATSUSHIMA"  Sumio NAKAHARA !

" Department of Electrical and Electronic Engineering , Kansai University
' Department of Mechanical Engineering, Kansai University
E-mail: fujita@laser.ee.kansai-u.ac.jp, matsu@kansai-u.ac.jp

Abstract Recently, we have developed a technique called digitized holography in that the real-existing object
fields are optically reconstructed by high-definition CGHs. Digitized holography allows us to digitize the whole
processes of holography. As a result, the 3D scene can be digitally edited after recording the hologram. In digitized
holography, masking by object silhouette is used for light-shielding and reconstructing mutual-occlusion of the 3D
scene. However, light-shielding by the single mask sometimes leads to severe occlusion errors. We propose a hew
technique using multiple masks in order to reduce the occlusion errors.
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Fig. 1. The experimental setup for capturing
large-scaled wave-fields by lensless-Fourier
svnthetic aperture DH.

Table 1 Parameters used for capturing object fields.

Wavelength (1) 532nm
Number of samplings (Ny x Ny) 32,768x32,768
Sensor pitches (& x &) 3.5umx3.5um
Distance of reference point 215mm
source (dg)

Sampling intervals (A, x A) 1.0pmx1.0pm
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Fig.2. Captured complex amplitudes (amplitude
image) (@) and its Fourier-transform
(amplitude image) (b).
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Fig. 4. (a) Spectral amplitude of the captured field.
(b), (c) The amplitude images obtained
from small parts of the spectrum. (d), (e)
The silhouette masks produced from the
amplitude images.
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Fig.3. Production of multiple masks corresponding to the view directions.
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Fig.5. Schematic illustration of the principle
of the conventional silhouette method.
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Fig.6. Schematic illustration of the proposed
method.
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Table 2 Parameters used for creating CGH.

Number of samplings 65,536x65,536
Sampling intervals 1.0 umx1.0pm
Captured fields of

real-existing object

65

Units:mm

Hologram
Fig. 7 The 3D scene of the CGH for comparison.
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