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Full Wave-Optical Simulation of Reconstruction of Full Parallax

Computer-Generated Holograms
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ABSTRACT

We propose a novel method to simulate optical reconstruction of full-parallax computer-generated holograms (CGH). In

the method, the wave field emitted from the CGH is numerically propagated into an eye lens, and then image formation

based on wave optics is simulated in retinal screen. Two techniques for free space propagation, shifted Fresnel method

and rotational transformation, are used for numerical calculation and make it possible to move the viewpoint and

change the angle of observation. As a result, this simulator allows us to confirm the influence of non-diffraction light

and the conjugate image of large-scale CGHs without the fabrication.
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Fig.1. Coordinate system and the model used for
simulation.
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Fig.2. The optical model of human eyes.
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Fig.3. Definitions of observation angles of the
CGH.
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Table 1. Parameters of a large-scale hologram named

“The Venus™[1].
Number of pixels

65,536%65,536

Pixel pitches ITumx1pm
Dimension 6.55%6.55cm’
Reconstruction wavelength lumx1pum
Angle of reference wave 9.1°
Table 2. Parameters used for simulations.
Sampling distance in retina Ipymx1pm
Diameter of pupil (a) 4mm (*)
Distance between retina and lens (b) 24mm (*)
Reconstruction distance (R) 400mm
Angle of reference wave 9.1°

(*) Ref[5]

Fig.4. Simulated (a) and optical (b) reconstruction of
the large-scale hologram.
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Fig.5. Simulated and optical reconstruction of the
large-scale hologram.

@ (9,.0,)=(2%0), (b)(2,.0,)=(-5°0).
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Fig.6. Simulated and optical reconstruction of the
large-scale hologram.

@) (9,.9,)=(0.3°),(b)(¢,,9,) = (0,-3°).
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Fig.7. Simulated (a) and optical (b) reconstruction of
the large-scale hologram. (¢,,¢,) = (9.1°,0) .
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