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Omnidirectinal Dynamic 3-D Scene Modeling
and Projection-based Presentation

for Immersive Mixed Environment*

Jun Shimamura

Abstract

Recently virtual reality (VR) systems have been incorporating rich information
available in the real world into VR environments in order to improve their real-
ity. This stream has created the field of mixed reality, which seamlessly integrates
real and virtual worlds. This thesis proposes a novel approach for realistic mixed
environment modeling of outdoor scenes. The thesis also proposes presentation
techniques, which help one to browse virtual information without special equip-
ment at arbitrary places in our everyday life. Chapter 1 gives a perspective of the
study in the area of mixed environment modeling and presentation. Chapter 2
describes a modeling method of a realistic cylindrical scene model based on cap-
turing the real world by using an omnidirectional stereo image sensor. Described
in Chapter 3 is a new method of virtualizing a dynamic real environment as well
as some examples. Proposed in Chapter 4 is a new presentation method based
on capturing the dynamic changes of surfaces and projecting the images in a real

indoor environment. Finally, Chapter 5 summarizes the present work.

Keywords:

mixed reality, omnidirectional stereo images, cylindrical scene model, projector-

based mixed reality

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0461202, March 24, 2006.
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