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 Ten years have passed since the establishing of the International Laboratory of 
radiophysics profile.  In this program  scientists from two countries Turkey and 
Ukraine are working together. 
 
10 years of successful and efficient cooperation convincingly proved effectiveness 
of such format of cooperation and allowed to accumulate unique experience  of 
international projects organization.  
 
Starting from this issue, our site will permanently inform you related current 
projects development in the Lab. 
 
And, in our turn, we’ll be glad to receive comments or proposals for from you. 
 
 
        Director of the Lab 
        Prof. A. Vertii 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTERNATIONAL LABORATORY FOR HIGH TECHNOLOGIES 
(ILHT) 
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ILHT (International Laboratory For High Technologies) was established between TUBITAK and 
Ukrainian Ministry for Science and Technology with a protocol under the name “Turkish Ukrainian 
Joint Research Laboratory” in February 1997.  
The aim of the Laboratory is to create cooperation for joint scientific and technological research 
areas and share the results. Marmara Research Center was decided as the location of the Laboratory 
due to its mainly scientific and technological research and development structure. It was decided by 
International committee Prof. Dr. Alexey Vertiy was appointed as the Director of the Laboratory. 

The laboratory’s name was changed as its present name- International Laboratory For High 
Technologies (ILHT)- with a new protocol between TUBITAK and Ukrainian Ministry for 
Education Science on 8th October, 2003 (see the charters of ILHT). It was particularly expressed the 
important place of ILHT in the scientific and technological cooperation between two countries in 
“The Joint Action Plan Between The Cabinet Of Ministers Ukraine and The Government Of The 
Republic of Turkey On Enhanced Cooperation” on 2nd April 2004. It was written: “...The Parties 
shall pay particular attention to further development of cooperation in the framework of 
International Laboratory for High Technology located at TÜB�TAK Marmara Research Center…” 
The primary areas that ILHT are involved: 

1) Micro and millimeter-wave technologies with application to environmental and ecological 
problems, and non-destructive material and process testing; 

2) Remote sensing and related technologies with application to ecological, environmental and 
medical problems; 

3) Development of security system devices; 
4) Development of satellite technologies; 
5) Information Technologies; 
6) Marine Science Technologies; 
7) Applied physics, radio physics, electronics and related technologies. 

Director, 2 senior researchers, 3 junior researchers, 1 senior technician, 1 junior technician are 
employed in the laboratory. Research and development activities for electromagnetic wave 
technologies in the wide frequency range from 100 Hz to 100 GHz are done in ILHT. Following 
R&D activities of ILHT are listed below:   

1) Theoretical and experimental investigation of electromagnetic wave diffraction (scattering 
and inverse problem) in a wide frequency range; 

2) Subsurface microwave and mm wave diffraction tomography; 
3) Radar technologies to detect targets behind an obstacle; 
4) Active microwave security fences and barrier; 
5) Nondestructive testing of conducting and composite materials by eddy current tomography 

method. 
ILHT is a high technology research and development laboratory intended for solving problems in 
the field of microwave and millimeter wave technologies and, in its turn, includes the following 
groups: 

1) The theoretical group develops mathematical models for analysis of properties of 
electrodynamical structures, such as antennas, resonators, diffraction on dielectric and metal 
objects, waveguides etc. The aim of the group is modeling of basic physical processes in 
electrodynamical structures under investigation.  

2)  The experimental group investigates processes in developing experimental devices that 
allows practical testing of the created   methods. 

3) The software design group provides developing of the necessary codes for practical 
realization of the selected models. 

4) The engineering group analyses the results of studies, develops technical tasks and projects, 
prepares documentation for manufacturing devices and, at last, carries out assembling, 
adjustment and testing of a prototypes. 
 
THROUGH WALL DETECTION 
 
Microwave Stepped Frequency Radar: 
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Microwave Detection Radar whose hardware and software are developed by ILHT detects 

person through wall and through a soil layer using electromagnetic techniques. The device also 
detects person located in tunnel or cave.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Microwave Detection Radar can be seen in test area for through wall detection in Fig.1. A diagram 
of through wall detection of person using Microwave Detection Radar is given in Fig.2. Trace of the 
person in time and position axis can be seen as red and green trace on the computer screen in real 
time. Search and rescue radar, another application, is detecting a person under the simulated ruin 
supplied by Kocaeli Municipality Search and Rescue group after 1999 earthquake. The breathing is 
seen on the computer screen as a periodic signal. Fig.3.a A person placed under a layer of soil is 
detected in Fig.3.b (breathing and heart beats) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Fig.1 Microwave Radar is in test area for through wall human detection. 

Fig. 2  Through wall detection of person using Microwave Stepped Frequency Radar. Trace of the person 
in time and position axis can be seen as red and green trace on the computer screen in real time. 
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UNDERGROUND DETECTION 
 

Rescue Radar 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3  Search and rescue radar, application (a) Detecting a person under the ruin. The breathing is 
seen on the computer screen as a periodic signal. (b) The breathing and heart beats of person 
placed under 1.5m thickness of the soil layer is detected by Rescue Radar. 

(b) 

(a) 

Breating 

Heart Beats 
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ELECTROMAGNETIC SECURITY FENCE 
 

Perimeter Protection Radar 
 
It is aimed to detect an intruder close to a border fence combining new radar technology. All the 
parts, hardware and software, are developed in ILHT. The system is capable to detect person from 
15-20 m. away  from the fence in open area depending weather conditions.  The data is sent to 
central computer using bluetooth technology.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

(b) 

Fig.4. Security Fence designed by ILHT a) nearby of MRC b) nearby 
 of Ben Gurioun Airport in Israel (Project financed by          
 Magal  Security LTD.) 
 

(a) 



 7 

MICROWAVE SUBSURFACE TOMOGRAPHY 
 
Detection and Visualization of Different Objects in the Soil: 
 
This system is based on microwave tomography and used for detection and visualization of 

dielectric (plastic) materials that is not possible to detect by conventional detection systems such as 
metal detector. Slice to slice images of observed object both in depth and height is shown on the 
screen after mechanical scanning and processing data. Inverse problem and tomography algorithms 
are used for data processing.  The position and the image of subsurface object are visualized on the 
computer screen. All hardware and software of the setup are developed in ILHT. The photograph of 
the prototype, reconstructed images, slice-to-slice and 3-D, after scanning of a plastic object and 
reconstructed images of plastic and metallic pipes located under ground 20 cm below are shown in 
Fig.5. 
 

 

 

 

 

 

 

 

 

 

 

Microwave Tomography for Concrete Structure Visualization 

Inhomogeneties in dielectric can be detected nondestructively by this prototype. The 
prototype can be used, as a civil engineering application, to visualize reinforcement quantity in a 
concrete block (Fig.6). The prototype is composed of a laptop computer, data acquisition hardware 
and software and receiver- transmitter antennas. Cracks and defects inside the dielectric material are 
also visualized.  

Fig.6 Microwave nondestructive tomography imagies, can be used, as a civil engineering 
application, to visualize reinforcement quantity in a concrete block 

    

Fig.5 (a) The photograph of the prototype and reconstructed images of a 
plastic object, slice-to-slice and 3-D images after scanning, (b) reconstructed 
images plastic and metallic pipes located 20 cm below under ground.  

  

(a) (b) 
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EDDY CURRENT TOMOGRAPHY 
 
Detection and Visualization of Cracks in Metal and Composit Materials 

 
Eddy current is a well-known and practical method for nondestructive evolution of cracks in 

metals and conductive composites.  ILHT first compose eddy current and tomography in one 
system. Even inner cracks can be detected by tomography method.  The photograph of device and 
reconstructed images of holes in carbon-carbon composite sample and cross section of rebar in 
concrete are shown in Fig.7 a, b, c correspondently. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig .7 The Photograph of  tomography measurement unit (a) and reconstructed images of 
 holes in carbon-carbon  composite sample. (b) and rebar rod in concrete (c)  

 

 
Cross Section of Carbon-carbon  

composite sampl. 
 

 
 

Tomography image of sample 
inner structure 

 
 

 
 

(b) 

(c) 
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MINE DETECTION 
 

      
 

Subsurface tomography setup (left) and prototype (right) for mine detection 
 

 
 

3D Microwave Tomography Images of Different Plastic Mines  
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THROUGH WALL IMAGING 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Through Wall Imaging Tomography Setup 
 

 
 

Tomography Image of Person Placed Behind the Wall 

Transceiver 
and 

Antennas 
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CONCRETE NONDESTRUCTIVE EVALUATION  
 

 
 

Hand Held Tomography System for Concrete Control 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MM WAVE TOMOGRAPHY FOR CONCEALED WEAPON DETECTION 

Pipe  
Rod 
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MM Wave Band Tomography Setup 
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MM WAVE TOMOGRAPHY FOR POST ENVELOPES CONTROL 
 

 
 

Tomography Setup for Envelope Structure Imaging 
 
 
 

 
 

 

 
 

Tomography Imagies of few milligrams Yoghurt Bacteria Powder Inside of Envelope  
 
 

Powder 
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ELECTROMAGNETIC TOMOGRAPHY FOR AVIATION  
TECHNOLOGIES CONTROL  

 

 
 

Eddy Current Tomography Setup 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Detection of Cracks Under Rivet Heads 
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MICROWAVE MEDICAL IMAGING TOMOGRAPHY  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Microwave Tomography Setup for Medical Imaging 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Two Microwave Slices of Human Head. It is Seen Skulls Details (left) and 
Brain Images (right) 

 
 

Vector Network Analyzer  

Antenna System Director of ILHT  
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Human Head 3D image isosurfaces (Four Brain’s reflected views) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Human Hand Counter view (left) Map view (Right) 
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ELECTROMAGNETIC PROPERTIES OF MATERIALS 
 

 

 

Ferromagnetic Resonance Tomography Setup for Near Field Imaging of Magnetic  
Materials Structures 

 

 
 

Microwave and MM Waveband System for  Materials Permittivity Measurements at  
1 GHz, 10 GHz, 40 GHz Frequency Ranges 
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President of TÜB�TAK Prof. Dr. Nükhet YET��  and National Police Chief Gökhan AYDINER 
visit to MRC and test area in the ILHT (March 2006) 

 

Ambassador of Ukraine 
in Republic of Turkey  
Igor DOLGOV during 
the visit of ILHT 
(December 2002) 

Vice president of National 
Academy Science of Ukraine 
Prof. Dr. Anatolii SHPACK  
during the visit of ILHT (June 
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First Deputy Minister for 
Education and Science Prof. 
Dr. Andrey GURGIY during 
the visit of ILHT (October 
2003) 
 

 

Energy Minister Dr. M. Hilmi 
GÜLER and MRC President 
M. Önder YET��  during the 
visit of ILHT (November 
2005) 
 

Coordinator of Turkish 
Italian Ukrainian NATO 
Grant PST.CLG.976444 
Prof. Dr. Massimo 
MARTINELLI and his 
group during the visit of 
ILHT (October 2003) 
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Turkish-Ukrainian 
Workshop participants 
(March 2006) 

 

Ambassador of Ukraine in 
Republic of Turkey  
Olexander Mishenko and 
vice president of 
TÜB�TAK Prof. Dr. Omer 
ANLA � AN and vice 
precident of MRC 
Mehmet DEM�REL 
during the visit of ILHT 
(March 2006) 

Adviser of Secretary of 
US for Science and 
Technology Dr. George 
H. ATKINSON with 
President of MRC M. 
Onder YETIS during the 
visit of ILHT (May 
2006) 
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Since 1993 he held research fellowships and visiting professorships in Turkey. 

Currently he is  with  TUBITAK  Marmara Research Center as Director of International  Laboratory 
for High Technologies. In 1999 he has been appointed  as Official Representative of National 
Academy of Science of Ukraine  in Republic of Turkey. 

His interests include radio-spectroscopy, electromagnetics properties of materials, quasi-
optical open structures in millimeter wave band and their applications for generating millimeter 
waves by electron beams, magnetic resonance spectroscopy for nuclear polarized targets in mm 
waveband, subsurface microwave and millimeter wave tomography for remote sensing and medical 
applications, near-field measurements. He is coauthor of two books:  
A.A.Vertiy, I.M.Karnaukhov, V.P.Shestopalov. “Polarization of nuclear targets by millimeter 
waves”, “Naukova Dumka”, Kiev.1990.-232 pages, for scientists. 
A.A.Vertiy, V.P.Shestopalov, G.P.Ermak et al. “Diffraction radiation generators”, “Naukova 
Dumka”, Kiev. 1991.-317 pages, for scientists. 
 
Selected Publications of ILHT: 
·  A.Vertiy, S. P. Gavrilov, “Application of Tomography Method in Millimeter Wavelengths Band. I 

Theoretical Part”, International Journal of Infrared and Millimeter Waves, 1997, vol. 18, N 9, p.p.1739-1760. 
·  A. A.Vertiy, S. P. Gavrilov “Application of Tomography Method in Millimeter Wavelengths Band. II 
Experimental Part”, International Journal of Infrared and Millimeter Waves, 1997, vol. 18, N 9, p.p.1761-1781. 
·  Vertiy A.A.,  Gavrilov  S.P. “Modelling of Microwave Images of Buried Cylindrical Objects”, International 
Journal of Infrared and Millimeter Waves, 1998, vol. 19,  N 9,  p.p. 1201- 
·  A. A.Vertiy, S. P. Gavrilov, I. V. Voynovskyy, S. Aksoy, A. M. Kudelya, A.O. Salman. Diffraction 
tomography method application in wide frequency range.- “International Journal of Infrared and Millimeter 
Waves”, Vol. 21, �  2, 2000, p.p. 321-339 
·  A. A. Vertiy, S. P. Gavrilov, S. Aksoy, I. V. Voynovskyy, A. M. Kudelya, V.N. Stepanyuk, “Reconstruction 
of Microwave Images of the subsurface Objects by Diffraction Tomography and Stepped-Frequency Radar 
Methods”, Zarubejnaya Radioelektronika. Uspehi Sovremennoy Radioelektroniki (Russia), No:7, 2001, pp. 17-52. 
·  A.A.Vertiy, S.P.Gavrilov, I.V.Voynovskyy, V.N.Stepanyuk, Sunullah Ozbek, “The Millimeter Wave 
Tomography Application for the Subsurface Imaging”, International Journal of Infrared and Millimeter Waves, 
vol. 23, No 10, 2002, p.p.1413-1444. 
·  O. Salman, S. P. Gavrilov, A. A. Vertiy, “Subsurface Microwave Imaging By Using Angular Part Of 
Scattered Field”, Journal of Electromagnetic Wave and Applications, Vol.16, No. 11, 1511-1529,2002. 
·  A. A. Vertiy, S. P. Gavrilov, “The eddy current tomography application for the subsurface imaging”, 
Conference Proceedings of the International Conference LEOTEST’ 2003 (VIII International Scientific Technical 
Conference and Exhibition on Physical Methods and Means for Media, Materials and Product Testing), pp. 90-93, 
Slavske (Lviv region), Ukraine, February 17-22, 2003. 
·  A. A.Vertiy, S. P. Gavrilov, V. N. Stepanyuk, I. V. Voynovskyy,V. N. Uchanin , “Subsurface Imaging by 
Deep Penetrating Eddy Current Tomography”, The tenth International workshop on Electromagnetic 
Nondestructive Evaluation (ENDE’ 2004), pp. 91-92, Michigan State University, Dept. of Electrical and 
Computer Engineering, East Lansing, Michigan, USA, June 1-2, 2004. 

 

 

Alexey A. Vertiy(Oleksii Vertii) -Director of 
ILHT-  (Senior Member of IEEE 2000) was born  in 
Ukraine in 1947. He graduated from the School of Radio 
Physics of the Kharkov Institute of Radioelectronics in 
1970. 

He received Ph.D. degree in radio physics from the 
Institute of Low  Temperature  Physics National Academy 
of Science of Ukraine in 1974  and  D.Sc. degree in radio 
physics from the Kharkov National University in 
1987.Since 1970 till 1999 he has been with the Institute  of 
Radio-Physics  and Electronics (IRE) of the National 
Academy of  Science of Ukraine where he holds the post of 
Head of Radiospectroscopy Department.In between 1988 to 
1997 he holds part time Professor position in High 
Frequency Physics Department of Kharkov National 
University. 


