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Study on Approximation for Electromagnetic Wave Scattering by Semi-Infinite Plates
Based on Spectral Domain Method
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Recently, efficient use of radio frequency has become the most important problem
due to the rapid progress especially in the field of mobile communications technology.
The objective of this thesis is to propose an approximate field-evaluation method for
treating electromagnetic field estimation in the complicated environments such as
the urban areas with high-rise buildings. In this thesis, analytical discussions are




made for electromagnetic wave scattering by a semi-infinite parallel waveguide as
well as by a semi-infinite thick plate as basic problems including fundamental
scattering phenomena.

These two problems are solvable by use of the Wiener-Hopf (WH) technique in the
spectral domain, and their solutions can be reference solutions to check the accuracy
of other approximation methods. The solutions in the space domain, however, cannot
be obtained analytically by the Fourier inverse transformation, and therefore the
results cannot easily be applied to realistic propagation problems at the present
stage.

To overcome these situations, the scattering problem by a parallel waveguide is
solved by use of a simplified ray tracing method (RTM) and its numerical results are
compared with the rigorous WH solutions in order to check the accuracy of the
simplified RTM. Moreover, an approximate analytical solution is introduced for the
plane wave scattering problem by a thick half-plate by comparing its results with the
WH solutions numerically.

This thesis consists of 5 chapters. Chapter 1 describes the objectives and
backgrounds of this study.

In chapter 2, the WH technique is applied to the plane wave scattering by an
infinite thin conducting half-plane, the plane wave scattering by a semi-infinite
parallel plate waveguide and the plane wave scattering by a thick conducting half
plane. The solutions of these problems are derived analytically in the spectral
domain.

In chapter 3, the multiple diffractions between the two edges of a semi-infinite
parallel plate waveguide are discussed based on the rigorous solutions in the spectral
domain. A simplified RTM neglecting the multiple diffractions between edges is
proposed and its numerical results are compared with the WH solutions to check the
proposed method.

In chapter 4 the multiple diffractions between the two wedges are discussed based
on the solutions to the semi-infinite conducting thick plate in the spectral domain. An
approximate solution is introduced by comparing its numerical results with the
rigorous WH solutions in the spectral domain. Numerical errors are also checked in
comparison with the WH solutions..

Chapter 5 is the conclusion of this thesis and some future problems are
described.
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