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Large-Scale and High-Quality Full-Parallax Computer-Generated Holograms
Fabricated by a Direct Laser Lithography System
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ABSTRACT

Optical reconstructions of computer-generated holograms (CGH) fabricated by a direct laser lithography
system are demonstrated. These CGHs have full-parallax and feature high resolution, i.e. wide viewing zone,
and giga-pixel scale. For creation of light fields from virtual objects, various techniques reported up to the
present are used, such as point source, polygon source, hidden surface removal by silhouette mask, polygon
mask, etc. Furthermore, optical reconstructions of the hologram for an actual object, of which fields captured

by using digital holography, are also demonstrated.
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Table 1 Specification of direct laser

lithography system.
Light source He-Cd laser
Wavelength 442 nm
Power 20 mwW

200 x 200 mm?
180 x 180 mm?

Maximum substrate size
Maximum exposure size

Focal length of lens 4 mm 10 mm
N.A 0.55 0.25
Maximum spot diameter 0.8 um 1.7 um
Exposure speed 100 mm/s 200 mm/s
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Phase-shifting lensless-Fourier type
synthetic-aperture digital holography
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Fig. 1 Procedure for numerical synthesis of
fringe pattern.
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Fig. 2 Hidden surface removal based on wave optics.



Table 2 Common parameters for CGHs.
Number of pixels 30000 x 30000

Pixel size 1.0 x 1.0 pm?
Reconstruction wavelength 633 nm
Angle of viewing zone 36.9 deg
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Fig. 3 Optical reconstruction of wire-frame
object: “Bicycle.”
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Fig. 4 Optical reconstruction of wire-frame
object: “Pen.”
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Fig. 5 Optical reconstruction of wire-frame
object; “Ball and pin.”
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Fig. 6 Optical reconstruction of surface object:
“Torus.” Hidden surfaces are removed by
silhouette mask by polygon.

Fig. 7 Optical reconstruction of surface object:
“Dice.” Hidden surfaces are removed by
silhouette mask by polygon.

Fig. 8 Optical reconstruction of actual object
captured by digital holography.
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