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Development of Distributed MR System for

*

Real Space Sharing

Koichi Minami

Abstract

Recently, many distributed VR systems have been proposed. These systems
enable mutial communication among distributed users in a VR space as if they
are in the same VR space. However, these systems do not allow the users to access
any real space which virtual space produced by the systems cannot include.

Mixed Reality (MR) technology defined by P.Milgram is a technology to enables
user to experience the composed real and virtual space simultaneously. On the
other hand, research on wearable computer which is computers worn by users
any time as cloths undergoes around the world and computational performance
of small devices such as Personal Data Assistant (PDA) and cellular phones are
rapidly increasing.

There are systems realizing shared MR space between remote places. How-
ever, foregoing systems do not allow the users to perform practical task because
these systems allow the users to communicate in only virtual space constructed
artificially.

This study aims to develop advanced practical collaborative system. This study
proposes a framework “MR for Real Space Sharing” using MR and wearable
computing technology. The proposed framework produces a collaborative MR

space shared among a user wearing wearable computer in a real site and other

*Doctor’s Thesis, Department of Information Processing, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DT0161033, February 6, 2004.
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users in a remote immersive VR site, and allows the all users to access the real
space and the VR space impartially. By using a wearable computer, the user in
real site can start collaboration anytime anywhere and he/she can solve an actual
problem with remote collaborators.

To realize the proposed system, the problems about managing data for MR
space between remote places and measuring the real field to share the informa-
tion between distributed places are important. This paper proposes two tech-
nologies for these problems 1) A “Duplication-Selection-Protocol (DSP)” and
2) a “Punch3D” technology. The “DSP” manages the consistency among remote
sites consisting of real and virtual objects and enables users to manipulate objects
comfortably even via information network with large latency. The “Punch3D”
provides environment modeling method for an indoor space to enable interactive
modeling easily and interactive correction the error of the model using collabo-
rative wearable computer and portable omni-directional camera.

This study has developed the shared MR interior design system as a prototype
system using “DSP” and “Punch3D” technologies, and performed experiments on
these technologies and usability using the shared MR interior design system. The
experiments showed the “DSP” could solve inconsistency when the multiple user
handled same object simultaneously and when the user handled the virtual object
which is a substitution of real object in remote real space. The experimental
results showed the “Punch3D” could make a model of the real environment as

simplified model and the user can correct the model in real-time.

Keywords:

Shared Mixed Reality, Mixed Reality for Real Space Sharing, Consistency Con-

trol, Environment Modeling, Wearable Computer, Immersive Environment
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