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A 3-D Virtual Communication Environment for Thousands of Users

DAISUKE MINOURAT and SATOSHI ISHIBASHIt

Groupware systems have realized remote communication in a small- or middle-size user
group on multi-user systems such as teleconference and distance learning systems. We can
expect to create innovative groupware applications such as a virtual theater by realizing a
multi-user environment for a large number of users. This paper describes a 3-D virtual com-
munication system for thousands users. The system realizes asynchronous communication
and adopts a distributed server structure. We evaluated the server operability in overload
tests with dummy client programs. Based on the evaluation, this paper also describes the
design of server operation arrangement that meets the size of user body to be accommodated.
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Table 1  3-D multi-user virtual environments.

Number Text

System Purpose Audio Video

of users chat

SIMNET Military training 850 No No No

NPSNET Military training > 1000 No No No

Collaboration,
Conference

MASSIVE-2 Collaboration 60 Yes Yes  Yes

Collaboration,
Conference

DIVE 20 Yes Yes No

InterSpace 32 Yes Yes  Yes
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Fig.1 A concept diagram of asynchronous
communication environment.
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(a) Actor’s environment.
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(b) Magnetic sensors for obtaining gesture data.
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(c) Audience’s environment.
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(d) Audience’s display.
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Fig.2 Client environments.
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Fig.3 Client program structure.
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Fig.4 Actor’s client structure.
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Fig.5 Server program structure.
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Fig.6 Composition of initialization file for distributed
server modules management.
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Fig.7 A diagram of communication among users.
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Fig.8 Server operation outline.
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Fig.9 Example of dummy users.
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Table 2 Experimental conditions.
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(a) Server modules arrangement.
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Server Hardware
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name  specification
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-User Administration
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784MB -Video Control
-Actors Management
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Clock speed:  -Cell World Management
Server4 200MHz, -Audio Control 8
Dual CPU -Video Control
-Cell World Management
Server5 Memory: -Audio Control 8
384MB -Video Control
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(b) Dummy client performance.
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Fig.10 Experimental environment.
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Fig. 12 Outstanding message queue.
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Fig.13 Network traffic.
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