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Recently, with the wide spread use of cellular phones and wireless LANs, it has




become important to investigate propagation characteristics of electromagnetic
waves in the open spaces such as commercial areas with high-rise buildings and
urban areas with dense residences as well as in the closed spaces such as
undergrounds, tunnels, houses and offices. In these complicated spaces, radio waves
are described by a multi-path propagation model which causes fading resulting in
deteriorating the receiver efficiencies.

In this thesis, the propagation characteristics of the radio waves in a Japanese house
and a concrete room are investigated not only theoretically but also experimentally. A
numerical method is proposed to estimate the statistics of electric field distributions
in these closed spaces, and numerical results of the computed data are compared with
those of the experimental data. Moreover, discussions are made for transmitted
waves through walls of the house, since they seem to play an important role for the
propagation in Japanese houses.

This thesis consists of 6 chapters. Chapter 1 describes the backgrounds and the
objectives of the present study with stress on the importance of the wireless
communications in today’s information-oriented society.

In chapter 2, a ray tracing method (RTM) based on the imaging method is
summarized, and the method is applied to the field evaluation in a Japanese model
house. In the proposed method, the effects of walls are neglected when tracing rays,
but they are included when computing field distributions. Moreover, diffractions at
the edges of the doors and windows of the house are neglected assuming that the
doors and windows are all closed. Numerical results are compared with the
experimental data with a fairly good agreement.

In chapter 3, a finite volume time domain (FVTD) method is summarized. In this
FVTD method, extrapolated absorbing boundary conditions are assumed to realize a
finite computational region. Numerical results based on the FVTD method are
compared with the experimental data for a 2D concrete room with a fairly good
agreement.

In chapter 4, a parameters-estimation algorithm for the Nakagami-Rice
distribution is described. A criterion to check whether arbitrary data follow the
Nakagami-Rice distribution or not is introduced based on the perturbation and
asymptotic solutions of the Nakagami-Rice density function. Comparisons of
simulated data by the RTM with experimental data are made for a Japanese model
hose. On the other hand, a comparison of simulated data by the FVTD with
experimental data is made for a 2D concrete room. It is shown that two results are in
a fairly good agreement.

In chapter 5, a computer simulation is performed for the multi-path propagation
model. Moreover, another computer simulation is made for checking the bit error
rates concerning a wireless OFDM system

Chapter 6 is the conclusion of this thesis and some future problems are described.
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