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ABSTRACT

A novel method for hidden-surface removal is suggested in computer-generated holograms (CGHs) with full

parallax. In this method, the Babinet’s principle and wave optical calculation of diffraction simplifies the hidden-

surface removal processing, and prevents its computation time from remarkably increasing. Optical reconstruction

of holograms fabricated by using the method is demonstrated.
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(a) (b) (c)

Fig 1: Apertures for Babinet’s principle: a frame
aperture (a), an aperture with an island mask (b)

and its complementary aperture (c).
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Fig 2: An example of a phantom image in optical

reconstruction.
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Silhouette M
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Fig 3: Definition of coordinates and setup for syn-

thesizing object waves from two pieces of objects.

Aperture M’

Uy (x.)

Fig 4: A complementary aperture M’ to a mask,
which corresponds to the silhouette of the object
O3, and diffraction by the aperture.
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Fig 5: Optical reconstruction images of CGHs for an object O; and only a mask corresponding to the
silhouette of Oy without Oy itself (d)—(f), and schematic outlines (a)—(c).
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Fig 6: Optical reconstruction images of CGHs for two pieces of objects O; and O (d)—(f), and schematic

outlines (a)—(c).
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Table I: Parameters used to fabricate CGHs.

Number of pixels 8192x4096 Fig 7: Optical reconstruction images of a fabri-
Sampling pitches 2x4[pm] cated CGH: the object Oz is in focus while Oy is
Reconstrucion wavelength 632.8[nm)] out of focus (a), and vice versa (b).

Surface density of point sources 104[cm 2] ’

z-position of object O1 150[mm)]

z-position of mask and object O2 50[mm]

Dimension of objects(x-width) 5[mm]




