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Photographic reduction is often used as a simple output facility for the computer generated
holograms (CGH). However, its resolution limits the diffraction angle so that viewing angle is not
enough for binocular observation. We investigate the use of lens-less Fourier hologram for
photographic reduction of the CGH because the viewing angle is proportional to the number of
pixels of holograms. Since the hologram is recorded with the point reference source beside the
object, it is required for image reconstruction that the point illumination source must be located
near the hologram exactly. It is not practical to use such kind of the special illumination.
Therefore, we made secondary hologram with collimated reference beam and the object beam
from the reconstructed image of the lens-less Fourier type CGH. With this approach, we have
obtained the holograms that have wide viewing angle and can be reconstructed with collimated
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illumination.
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Fig. 1. Top view of optical setup for recording hologram
with point reference source. D: Radius of an object area,
P: a number of pixels in horizontal, d: pixel pitch, 7:
distance between hologram and center of object.
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Fig. 2. Side view of optical setup for recording an optical
hologram of the reconstructed image from a computer
generated hologram (CGH).
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(a) (b)
Fig. 3. Reconstructed images of the transmission holo-
gram made from CRT output (P=1280 [pixel]). (a)
View from left side, (b) view from right side.

(a) (b)

Fig. 4. Reconstructed images of the transmission holo-
gram made from printer output (P=3200 [pixel]). (a)
View from left side, (b) view from right side.

Table 1. Viewing angles of the transmission hologram for
CRT output (P =1280 [pixel]) and printer output (P =3200
[pixel]).

Table 2. Viewing area (500 mm from hologram) of the
transmission hologram for CRT output (P=1280 [pixell)
and printer output (P =3200 [pixel]).

Display Printer
Measured (mm) 75 200
Theoretical (mm) 73 199

(@) (b)
Fig. 5. Reconstructed images of the reflection hologram

made from printer output (P=3200 [pixel]). (a) View
from left side, (b) view from right side.

Table 3. Viewing angles of the reflection hologram for
CRT output (P=1280 [pixel]) and printer output (P =3200
[pixel]).

Display Printer
Measured (deg.) 9.5 18.9
Theoretical (deg.) 9.3 19.4

Display Printer
Measured (deg.) 8.6 22.6
Theoretical (deg.) 8.3 22.5
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