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Large-scale numerical estimation method for
radio propagation of indoor multi reflection environment
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In recent years, the proliferation of wireless devices in many different areas of the daily life of
humans has highlighted the importance of communication systems. There now exists a wide range of
devices offering voice, data, and video services to end-users including individuals and businesses. In
order to remain competitive, the providers of the various communications services continually seek to
improve the speed, quality, and coverage area of their services.  Increased emphasis on these and
other enhanced feature piaces a greater burden on the networks over which these services are offered.
This is so becéuse no matter how many services are offered, the wireless networks over which they
are provided need to maintain specified qualities of service (QoS). From a design point of view, there
is a big task of planning the network in such a way as to ensure that the signal strength, coverage and
reliability remain within certain pre-defined acceptable limits. This paper aims to present an accurate,
precise and tested method which allows this goal to be achieved. This is very important because
adding too many APs results in an increase in the overall cost of a WLAN design unnecessarily.
Likewise, non-optimal placement of the APs will result in unreliable coverage in certain parts of the
environment. When using higher frequencies, the effect on radio wave signal strength of absorption
by different objects and humans has a greater impact than when lower frequencies are used. All of
these factors point to the need for a precise estimation method for electric field strength distribution
before implementing a design. Currently used estimation methods (such as ray-tracing) are limited
with respect to their precision and this paper proposes an estimation technique that is based on the
more precise large-scale Finite-Difference Time-Domain (FDTD) analysis method.

In Chapter 1, the purpose of the dissertation is introduced along with a general background to the
study and the approach that has been taken to achieve the goals.

In Chapter 2, the case is made for the implementation of the FDTD analytical method as a better
way of achieving precise estimations of radio propagation coverage areas in indoor WLANS, taking
into consideration the constraints that have restricted its application up to this point.
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In Chapters 3, the steps taken to implement the models are described in detail. The focus is on
the implementation of tile FDTD method and the parameters that are selected, the processes of setting
up, configuring and measuring data in the actual environments are described. Details of the different
models are also presented in this chapter.

In Chapter 4, the results were of all of the siﬁlulations and experiments were presented.

In Chapter 5, the results and their relevance to the overall goal of this study is mentioned. Addition-
ally, future research that may provide greater understaﬁding of the different issues concerning radio

propagation issues in indoor WLANS is presented.
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