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Three Dimensional Ray Tracing Based Indoor Propagation
Model Using Triangulated Surfaces
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Abstract

In this paper, an indoor propagation model based on 3d ray tracing is presented for wireless communications. In
case of indoor propagation models, various radio propagation paths such as wall-transmitted wave and scattered wave
from ceilings, pillars, and furnitures arises and 3-D formulation is needed. To accommodate such scatterers, objects
are modeled by triangulated surfaces and ray tubes using those surfaces are introduced and efficient calculation methods
using the tubes are presented.
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Fig. 1. Triangulated surfaces of indoor environment.
Floors and ceilings are also divided.
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Fig. 2. Positionsof image sources generated by reflec-
tions from triangulated walls.
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Fig. 3. Diffracting edges{thick line) are those of vi-

sible triangles that have angles less than pi

radian.
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(a) Diffractions are pri-
marily due to edges
of surfaces which are
lit by sources

(b} Whether chffractions are
considered or not is deter-
mined by sequences of test.
First, triangulated surfaces vi-
sible from point #1 or #2
are selected. Then, tests are
conducted if the surfaces get
in the way from edges and
observation points
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Fig. 4. Diffraction ray tube regions.
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Fig. 5. Modeling method of transmit wave. Ray tubes
are generated with new source at position Tx’
with strength reduced by the transmission co-
efficient of the wall.
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Fig. 6. Bow-tie antenna used in the measurement and
its radiation pattern.
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Fig. 7. (a) Measurement environment, (b) Positions of
a transmitter and a receiver.
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Fig. 8. Received power data obtained by measureme-
nts along path #1.
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calculation.
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