
Tbilisi State University, Georgia 
Pidstryhach Institute of Applied Problems of Mechanics and 

Mathematics, NASU, Ukraine 
 

IEEE MTT/ED/AP/EMC Republic of Georgia Chapter 
IEEE MTT/ED/AP/CPMT/SSC West Ukraine Chapter 

 
 
 

       DIPED - 2008 
 
 

2008 Proceedings of XIIIth International 
Seminar/Workshop on 

DIRECT AND INVERSE PROBLEMS 
OF ELECTROMAGNETIC AND 

ACOUSTIC WAVE THEORY 
 

Tbilisi, September 22-25, 2008 
 
 

 
 
 

Lviv-Tbilisi, 2008 



 
TABLE OF CONTENTS 

 
PLENARY SESSION 
 
Matching the Complex Impedance of the Body with the Field of Incident Wave .........................................1

B.Z. Katsenelenbaum 
 

Satellite Broadband Internet Everywhere for Enterprises, Organisations, Governmental 
Institutions and Consumers................................................................................................................................5

T. Lohrey 
 

Role of Edge Illumination in Hemielliptic Dielectric Lens Antenna Performance........................................9
A.V. Boriskin, R. Sauleau, A.I. Nosich 

 

Rapid and Accurate Estimate of the Effect of Magnetically Susceptible Soil on MPV-TD 
Sensor Data using the Method of Images ........................................................................................................13

F. Shubitidze, J.P. Fernandez, B.E. Barrows, I. Shamatava 

 
DIFFRACTION, SCATTERING AND SIGNALS 
 
Creating Wave-focusing Materials ..................................................................................................................18

A.G. Ramm 
 

Asymptotic Theory of Local Maximum of Back Scattering from Thin Conducting Polygon 
with Large Dimensions .....................................................................................................................................25

R.B. Vaganov, V.S. Solosin 
 

Diffraction of the Electromagnetic Wave on the Tape Lattice Located Above Shielded 
Anizotropic Environment .................................................................................................................................29

V.A. Abdulkadyrov, G.N. Gestrina 
 

The Method of Minimum Duration in Application to Permittivity Profile Reconstruction .......................35
S.G. Alexin, O.S. Antropov, O.O. Drobakhin 

 

Dielectric Slab Parameters Estimation using "Quasiduration"- Based Objective Function 
Minimization with Genetic Algorithm ............................................................................................................40

S.G. Alexin, O.O. Drobakhin, O.O. Plakhotya 
 

Alternating Magnetic Fields as an Instrument for Technical Diagnostics of the Rail 
Damages .............................................................................................................................................................45

V. Nichoga, P. Dub, V. Ivanchuk 

 
ANTENNA THEORY AND TECHNIQUES 
 
Analysis of Antenna Characteristics in a Fresnel Zone .................................................................................50

B.M. Levin 
 

Antenna Gain and Pattern Measurement in a Fresnel Zone.........................................................................54
B.M. Levin 

 



About the Electromagnetic Compatibility of Dipole Antenna ......................................................................58
G. Sh. Kevanishvili, Z.I. Sikmashvili, I.G. Kevanishvili, K.V. Kotetishvili, A.B. Asanidze, G.G. 
Chikhladze 

 

On the Theory of UDA-YAGI Type Antenna .................................................................................................62
G. Sh. Kevanishvili, I.G. Kevanishvili, K.V. Kotetishvili, G.G. Chikhladze 

 

Hybrid Mom Scheme with Integrated Finite Sized Equivalent Glass Antenna Model in 
Application to Automotive EMC Problems ....................................................................................................67

F.G. Bogdanov, D.D. Karkashadze, R.G. Jobava, E. Yavolovskaya, N. Bondarenko 
 

Numerical Solution of Nonlinear Synthesis Problem of Flat Aperture with use of 
Smoothing Functional .......................................................................................................................................72

P.O. Savenko, M.D. Tkach 
 

Antenna System Improvement to Control GPS Radiation Pattern on Portable Radios.............................77
G. Bit-Babik, A. Faraone 

 
PROPAGATION IN WAVEGUIDES AND CRYSTAL STRUCTURES 
 
Electromagnetic Waves Scattering by Thin Impedance Vibrators and Narrow Slots in 
Waveguides ........................................................................................................................................................80

M.V. Nesterenko, V.A. Katrich 
 

Electromagnetic Waves in a Waveguide with a Magnetoactive Anisotropic Periodically 
Modulated Filling ..............................................................................................................................................84

E.A. Gevorkyan 
 

A Novel Concept of a Homodyne Microwave Sensor Performance: Progress Report................................89
Z. Machavariani, B. Khvitia, Z. Chakhnakia, N. Khuchua 

 

Use of Theory of Nonlinear Anharmonic Effects for Describing Interaction Normal Waves 
in Crystal Layer Germanium...........................................................................................................................93

V. Storozhev, A. Kuslivaya 
 

Efficient Mom-based Technique for Fast Analysis of Layered Microstrip Geometries using 
Equivalent Glass Antenna Model ....................................................................................................................97

F.G. Bogdanov, D.D. Karkashadze, R.G. Jobava 
 

On the Control of Radiation Directivity of Elementary Source Coupled in Electromagnetic 
Crystals ............................................................................................................................................................102

V. Jandieri 

 
NUMERICAL SIMULATION AND INVERSE PROBLEMS 
 
Computational Aspects of Constructing the Approximating Herglotz Functions in Inverse 
Scattering Problems ........................................................................................................................................109

O.V. Kusyi, N.N. Voitovich 
 

Application of Modified Newton Method to Nonlinear Integral Equation of Circular 
Antenna Synthesis Problem............................................................................................................................114

M.I. Andriychuk, O.O. Bulatsyk, N.N. Voitovich 
 

Numerical Simulation of the Diffraction Problem on a Kerr-type Nonlinear Layer ................................118
L. Angermann, V.V. Yatsyk 

 

Numerical Simulation of Heat Transfer in Human Tissue According to Improved Vascular 
Structure Model ..............................................................................................................................................123

M. Prishvin, L. Manukyan, V. Jeladze, I. Petoev, V. Tabatadze, D. Kakulia, R. Zaridze 
 



Time Reliability Parameters of Complicated Electromagnetic Systems ....................................................129
A.R. Sydor 

 
ACOUSTICS AND SIGNAL PROCESSING 
 
Reconstructing the Acoustic Pressure Field Based on Ellipsoidal Coordinate ..........................................132

Y. Ruiliang, G. Long 
 

On Signal Generation in Enclosing Strata when Predicting Mining- Geological Conditions 
of Occurrence of Coal Beds by Underground Seismics Methods................................................................136

A.V. Antsyferov, M.G. Tirkel, V.A. Antsyferov, O.O. Glukhov 
 

Acoustic Imaging using a Maximum Likelihood Approach ........................................................................140
Y. Kerner, M. Porat 

 

On Improved Acoustic Resolution for Ultrasound Imaging........................................................................145
A. Lev-Or Shenhar, M. Porat 

 

Effective Boundary Conditions for a Thin Curved Piezoelectric Inclusion in Elastic 
Medium ............................................................................................................................................................149

Y.I. Kunets, R.V. Rabosh 
 

Null Field Method of Sh-Wave Scattering by Partially Debounded Elastic Inclusion ..............................153
V.V. Matus, Y.I. Kunets 

 

Periodically Non-Stationary Methods for Investigation the Degradation of the Turbo-set 
Friction Bearings .............................................................................................................................................156

I. Isayev, I. Javorskyj, I. Kravets 
 

Axial Symmetric Electromagnetic Illumination of a Finite Conical Screen by the Magnetic 
Ring Source......................................................................................................................................................160

O.B. Trishchuk 
 

Author Index 
 




