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ABSTRACT

We are in the midst of a multimedia revolution made possible by the convergence of factors such
as cheaper and better image acquisition and processing, increased computational power and
storage capacity, and higher compression ratios and transmission bandwidth. Nevertheless, the
images and videos we see today contain for the most part limited two-dimensional perspective
views of the world. Thus, there has been a renewed impetus to take the next qualitative step and
create new types of visual media. The research toward this goal can be seen as addressing two
non-orthogonal requirements. The first is the desire to display to the human observer imagery of
objects/scenes that can be viewed in the same way that we see the world, i.e., with depth
perception, and preferably without visual aids (e.g., VR glasses). This can be exemplified by the
3D TV concept to replace the familiar TV in use today. The other requirement relates to the
overcoming of limitations of the human visual system. For example, it should be possible for a
user to visually “fly-around” an object or scene, or view a complete sphere of view at one or more
points in a dynamic environment (e.g., “tele-presence”). These requirements rely solely on using
input images captured from “real” scenes for which the modeling and texture mapping of
computer graphics generally become very difficult. Thus, new research has emerged in a field
commonly referred to as image-based rendering (IBR). In this context, | will review the concept of
plenoptic function as a unifying representation in ray space, from which various visual
representations can be extracted (e.g., light fields, cylindrical panoramas). A sampling of recent
research and achievements in plenoptic image acquisition, processing, coding, and display will be
presented, as well as some of the many remaining research challenges. Some novel image
acquisition systems and the associated imagery will also be shown.
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