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One of the goals for future broadcasting services is the realization of a system
that will allow viewers to enjoy, at home, stereoscopic images with a high
sense of reality.  

Many of the current three-dimensional image systems take, and later reconstruct,
two images observed from positions equivalent to the right and left eyes. In contrast
with that method, our study group is studying a 3-D aerial image reproduction
system that exactly reconstructs the light reflected by an actual object to create the
reproduced image. This produces the feeling that the actual object exists in that
space. This system can realize a 3-D TV with the capability of presenting realistic,
natural viewing of an object, including the ability to see the side or previously
hidden parts of the object when the viewer changes his viewing angle or moves his
head.

Among the systems currently under development, we constructed a prototype
real-time operation imaging and display system for integral 3-D TV that employs
small compound-eye lens groups. Further enhancements will be made to its picture
quality, to examine the system's implementability. We are also working to
electronically fabricate holography, which is a more sophisticated aerial image
reproduction scheme.

Because of the high value placed on picture quality, a broadcasting TV camera
uses a prism to divide incident light into the three primary colors at the rear
of its lens. The respective colors are then received using three imaging

devices. However, this complicated structure makes it difficult to produce very
small cameras. Consumer cameras, on the other hand, separate colors by using
filters of three colors pasted on the imaging device. While consumer cameras have a
lower picture quality, it is not difficult to manufacture small, lightweight ones, since
there is no need for the prism or the use of multiple imaging devices.

We have begun studies on materials for a palm-size TV camera capable of
producing broadcasting-quality pictures. If the imaging device could separate the
three primary colors in the direction of film depth, in a way similar to photographic
film, this would eliminate the necessity for a prism and other devices, resulting in a
TV camera the size and weight of a single lens reflex camera. We believe that such
an imaging device can be constructed through an appropriate combination of
organic materials, and research is currently underway on finding this combination.
Another promising material is a silicon nano-sized crystal with a diameter of several
nanometers, which can receive light at different optical wavelengths, depending on
the size of the particles. Our ultimate goal is to establish all the new technologies,
such as for readout of signals corresponding to the three primary colors, needed for
production of a high-performance, yet ultra-small TV camera.
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