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Free-viewpoint TeleVision (FTV) is a next generation television which users can watch while moving their
viewpoints freely. With present TVs, users can obtain only a limited view of a real 3-D world, because the view
is not determined by users themselves but by the position and direction of a camera. FTV relaxes this limitation
and makes it possible for users to view the 3-D world freely as if they were in the scene.

The algorithm to generate free views in our FTV system is based on the Ray-Space theory. Ray-Space consists
of 4-dimensional data that represent the intensity of light rays as a function of the ray parameters. The
advantage of using Ray-Space for FTV is that it can generate very high-quality, photo-realistic free-view
images without a complicated rendering process. This is because Ray-Space data is “real” data and the
technology used in our FTV is a signal processing method, not a computer graphics method. On the other hand,
Ray-Space has problems such as cost of acquisition, transmission, and storage, because Ray-Space is
constructed from an enormous amount of view images. Therefore, Ray-Space has long been thought to be only
an ideal concept and not suitable for real-time applications such as FTV.

We have, however, succeeded in creating an FTV system by developing a real-time view interpolation and an
efficient data compression technology. The figure below shows an overview of our FTV system. First, many
video cameras capture a dynamic 3-D scene. After geometrical and intensity calibrations are applied, view
interpolation is carried out and the Ray-Space is constructed. Then, data compression and coding are applied to
the Ray-Space data. On the display side, an arbitrary viewpoint image is generated by extracting 2-D subspace
from the Ray-Space data.

In the presentation, I first review the Ray-Space method and then explain the details of our FTV system. [ then
describe the data acquisition systems; the multi-camera system and one-camera with optical scan system. As for
interpolation of Ray-Space, I explain adaptive filtering and table-lookup methods. Ray-Space coding is
investigated using a conventional 2-D image coding method, 3-D model aided method, arbitrary-shaped DCT,
vector quantization, and hierarchical subband coding. An FTV display system using head tracking is also
presented. Finally, I give a demonstration of our FTV system and also introduce our MPEG (Moving Picture
Experts Group) activities.
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Figure: Free-viewpoint Television (FTV) system overview.
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