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Light-field optics, 3D space transformation onto 2D plane
Toru IWANE*
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Light-field optics is different from conventional imaging optics. This technique was produced based on
development of computer and digitalized light detector data. In contrast that 2D images or pictures, 2D
light amplitude distributions which do not include depth nor phase information, are captured from 3D
scene in conventional optics, in light field optics 3D space or conditions of rays in 3D space are recorded
on 2D detector plane as they are. Though this concept of light field optics seems to be similar to
holograph, a system of the light-filed optics uses neither diffraction nor interference of light but uses
geometric optics and computational processing instead. Acquired data on 2D plane contain depth
information and a 2D image of any focal position can be composed from the data by post processing;
this process is well known as “refocusing”. In addition from reversibility of geometric optics, these coded
data on 2D plane can be transformed back to conditions of rays in 3D space again through same optical
system. This can be thought as a glass-free 3D display. As an image is reconstructed from coded data,
image is not necessarily optically conjugated with a display plane which shows coded data. Then optical
system of light field optics is free form limit of optical conjugation. | introduce theorem of light field optics
and its applications in this report.
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Light field display
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