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The analysis of 3D scatterers made of dielectric of high permittivity and/or high conductivity is
performed by means of an entire-domain moment-method, based on the Galerkin-type solution of the
volume integral equation, with the current density vector as the unknown. The dielectric bodies are
modelled by large trilinear hexahedrons with 3D polynomial current approximation. The results
obtained by the entire-domain method are in very good agreement with those obtained by the existing
subdomain methods. However, the entire-domain approach results in a much more efficient analysis
when compared with the subdomain approach. For instance, the entire-domain method enables the
solution of a problem of coupling between a wire antenna and a human body on a PC in a few
minutes.
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A reconstruction algorithm for three-dimensional (3-D) Electrical Impedance Tomography is
developed based on the extension of the modified perturbation method. For this purpose the forward
problem is solved by using the finite element method (FEM). Also, the partial derivatives of the
surface voltages with respect to conductivity (Jacobian matrix) are given in closed form expressions.
The selection of driven electrode pairs and the data collection schemes are examined. The validity and
the performance of the proposed algorithm is tested and some successfully reconstructed 3-D
computer phantoms are presented.
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D. V. Tosic, A. R. Djordjevic and B. D. Reljin 37

Computer-aided symbolic analysis is proposed to derive closed-form, analytical expressions for
transfer functions and characteristics of linear time-invariant microwave circuits. All of some of the
circuit parameters are specified by symbols, and the circuit response is derived as a set of symbolic
expressions in terms of these symbols and the frequency. The original program SASP to carry out
symbolic analysis is presented. The underlining concept is illustrated by examples.
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The paper deals with the gamma radiation effects on the fiber-optic performances in the real
digital signal communications link. Plastic-clad silica (PCS) fiber was used in the link, and it was
irradiated by the gamma radiation source (*°Co). Different wavelength LEDs were used as light
sources. Optical power was measured by the optical-power meter, and the detected signal was
monitored by the sampling oscilloscope. The radiation-induced loss was determined by a new method:
by processing the discrete data obtained by the sampling oscillosscope. Two groups of results obtained
in the experiment indicate the validity of the measuring method.

Measurements and Simulation of Millimeter wave Propagation at 30 GHz in
Indoor environment
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The millimeter wave band appears to be a favourable choice for personal wireless
communication systems for indoor environment, as it meets the requirements for
sufficient bandwidth, small terminal dimensions and sporadic usage for commercial
applications.

Measurements of millimeter wave propagation in both 30 GHz and 60 GHz bands
in the NTUA premises, are presented in a comparative way. The topology of
measurements coveres both a line-of-sight situation and also a case where a direct
path between transmitter and receiver does not exist.

Both slow and fast fading characteristics of the received signal were studied and
the measurements were modelled by the conventional Rician and Rayleigh
distributions. Both frequency bands offer advantages for usage in in-house wireless
communication systems. Although in 30 GHz band the coverage area is bigger than in
60 GHz (with the same transmitting power), frequency reuse is easier in 60 GHz
band, because even if millimeter waves ‘escape’ through ‘windows’, the specific
attenuation due to atmospheric oxygen (15 dB/km) at 60 GHz eliminates the
interference between communication channels in neighbouring buildings.
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A new algorithm for the reconstruction of the two basic acoustic parameters of the sea floor
(density and sound speed) is presented in this communication. A multilayer model for the ocean bottom
is assumed and the data consist of reflection coefficient measurements (magnitude and phase) in the
sea water for obliquely incident acoustic waves. Since the reconstruction of the two unknown
parameters mentioned above is saught, an empirical formula between them must be used in the
reconstruction algorithm. The algorithm is based on the use of a recursive formula for the local
reflection coefficient above each interface of the sea bottom model. Finally, accurate reconstruction
results, based on synthetically obtained reflection data, are obtained.



