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An R-tree Based Voice Communication Method
for 3-D Virtual Spaces [] Teh SiewLing[]

Currently, there are a few 3-D virtual spaces that support voice communications (e.g.,
FreeWalk, Community Place and InterSpace). They are all, however, constrained by the low
communication bandwidth. We propose a new method for reproducing sound scenes in virtual
space that reduces computational cost based on the way human perceive sounds.

At any given time, a 3-D virtual space
with n users has n potential sound sources
and n listeners. To create a directional
sound scene for a user at a given time, we
need to localize (n - 1) sound signals (all
sources' signals except its own) into (n-1)
directionally dependent stereo pairs (left
and right), and synthesize them at each
channel before playback.

For virtual spaces supporting a large

number of geographically dispersed users,

we face the problem of low bandwidth

Fig 1. Screen shot of the wvirtual space

network links for home PC's. The more
attractive client-server model encounters during the experiment

the problem of a heavy loaded server due

to the processing cost of sound scenes.

We implement a modified R-tree as our clustering algorithm to group all users based on the
proximity of their positions. In order not to curtail the quality of sound events we produced, the
resolution of human's auditory is taken into consideration.

We also performed a simulation to examine the computational complexity and conducted an
experiment to compare the quality of the sound environment created under the conventional
method and the proposed method by testing the azimuth cues, the range cues and both.

Results of the simulation have shown that computational cost of the proposed method is
considerably less compared with the cost of the conventional method. The statistical #-test
carried out to analyze experiment results showed that the proposed method produced as good
results as the conventional method on spatial acuity, in all the three cases of azimuth cues, range

cues and both.
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