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This thesis consists of eight chapters. The summary of each chapter is described below:

In chapter 1, the background of this study is described. Many researches in recent years have focused on
three-dimensional (3D) technology. It is explained that light field display (LFD) technology satisfies the
four physiological factors of human 3D perception. We focus on the 360-degree 3D display because it can
fully satisfy the motion parallax which is one of the physiological factors.

In chapter 2, the related researches are reviewed. The 360-degree 3D displays have been developed
using the multi-projection technique and the LFD technique. The multi-projection technique required the
calibration techniques because the precise arrangement for a large number of projectors was impossible.
The LFD technique required specially designed lenses to distribute rays in 360-degree directions from the
flat-panel display.

In chapter 3, we propose a light field Mirage (LFM) which consists of multiple LFDs. This study
proposes a digital implementation of the conventional Mirage which uses two parabolic mirrors to produce
360-degree 3D images of real objects placed inside it. The advantage of the LFM is that it does not need
specially designed lenses required for the LFD type.

In chapter 4, we describe the construction of the LFD used for the LFM. All LFDs generate 3D images
at the top hole using the resolution-priority integral imaging technique. In the resolution-priority
technique, the lenses of the lens array produce real images of the elemental images displayed on the flat-
panel display. The plane where the real images are produced is called the “central depth plane”.

In chapter 5, we propose two techniques for the elimination of repeated 3D images produced by the
multiple LFDs, i.e., the non-tracking and tracking techniques. The former supports multiple viewers,




although the 3D image size is limited. The latter can produce large 3D images, although the number of
viewers is limited. The lower half system of the LFM was constructed using four LFDs to verify the
proposed techniques.

In chapter 6, we describe the design method to complete the system. The upper and lower displays are
alternatively arranged using a half-mirror without non-image areas. We used eight LFDs to construct the
experimental system.

In chapter 7, We propose the techniques to unify 3D image of all LFDs by using the calibration,
brightness matching, and image stitching techniques. This study uses flat-panel type liquid crystal
displays, overlapping of the LFDs is indispensable, and the intensities different between the upper and
lower LFDs. In this study, we develop the image stitching technique for smoothly mixing 3D images at
the overlapping areas and brightness matching technique for upper and lower LFDs. Moreover, we also
develop the calibration techniques which has advantage over the multi-projection techniques. The
techniques were verified by constructing a 360-degree display consisted of eight LFDs.

In chapter 8, the future prospect of the proposed techniques is described. Finally, chapter 9 concludes
this thesis.




