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3-2 Hologram Generation Technique Using Integral Photography
Method
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Basically, it is necessary to capture the interference pattern of the coherent reference-beam
and the coherent object-beam that refracts from objects in order to capture a hologram of the
real-scene. However, there are many restrictions in that method when applying for an ultra-
realistic communications. For instance, recording a hologram in the darkroom becomes
indispensable.

In the field of optical hologram generations, a Holocorder-hologram was already known.
According to the method, the first exposure takes an integral image of objects through a
number of lenses. Then the second exposure records a hologram from the previously recorded
integral image. If that 2-step hologram recording method was applied for an electronic
hologram generation, a real-scene electrical hologram recording under the natural lighting
environment would be possible. And as a result, holography is expected to be used in the real-
scene communications.

Authors proposed a method of converting the integral image to the complex amplitude of
object-beam on the hologram plane using numerical Fourier transform. The hologram plane
should be arranged on the back-focal-plane of the integral lenses in the computerization of the
Holocoder-hologram. In our method, each elemental image of the integral photography is
converted into each elemental hologram, independently. Thus, a faster transform by a parallel
computation becomes possible even in a high-resolution integral image that has many
elemental lenses.

In the experiment, we generated a hologram of 4096 x 2048 pixels using proposal method
from the same resolution of integral image. The integral image was also computer-generated.
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By a numerical reconstruction of the hologram, it was confirmed that the 3-D objects was
reconstructed correctly. In this paper we introduce the detailed conversion method.
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