
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18N89-POD 
978-1-5386-1360-3 

2018 Baltic URSI Symposium 
(URSI 2018) 

Poznan, Poland 
14-17 May 2018 



 
 
 
 
 
 
 
Copyright © 2018, Warsaw University of Technology 
All Rights Reserved 
 
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version. 
 
 
IEEE Catalog Number:   CFP18N89-POD 
ISBN (Print-On-Demand):  978-1-5386-1360-3 
ISBN (Online):   978-83-949421-3-7 
 
 
 
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 
   



TABLE OF CONTENTS 
 
 
 

OBSERVATIONS OF THE INTERSTELLAR SCATTERING OF PULSARS WITH THE POLFAR 
STATIONS ............................................................................................................................................................................. 1

Wojciech Lewandowski ; Leszek Blaszkiewicz ; Bartosz Smierciak ; Mariusz Pozoga ; Jaroslaw Kijak ; Andrzej 
Krankowski ; Krzysztof Chyzy ; Hanna Rothkaehl ; Robert Pekal ; Tomasz Sidorowicz ; Marek Sendyk ; 
Malgorzata Curylo ; Barbara Matyjasiak 

 

IMPACT OF CHRONIC EXPOSURE TO STATIC, HIGH VOLTAGE ELECTRIC FIELD 
GENERATED NEARBY HVDC TRANSMISSION LINES ON BEHAVIOR OF RATS .............................................. 5

Grzegorz Cieslar ; Pawel Sowa ; Karolina Sieron ; Aleksander Sieron 
 

EFFECT OF 50 HZ ELECTROMAGNETIC FIELD GENERATED NEARBY HIGH VOLTAGE 
ALTERNATING CURRENT TRANSMISSION LINES ON PROOXIDANT ANTIOXIDANT 
BALANCE IN SELECTED INTERNAL ORGANS OF RATS ........................................................................................ 7

Pawel Sowa ; Grzegorz Cieslar ; Aleksander Sieron ; Karolina Sieron 
 

IMPACT OF HIGH FREQUENCY ELECTROMAGNETIC FIELD GENERATED BY MOBILE 
PHONE ON PROOXIDANT ANTIOXIDANT BALANCE IN STOMACH OF RATS ................................................. 9

Karolina Sieron ; Aleksander Sieron ; Grzegorz Cieslar ; Pawel Sowa 
 

SIMPLIFIED NUMERICAL MODELS FOR SIMULATIONS OF 5G SYSTEMS INTERACTION 
WITH HUMAN BODY ....................................................................................................................................................... 11

Lukasz Januszkiewicz 
 

SCINTILLATION EFFECTS OF SCATTERED ELECTROMAGNETIC WAVES IN THE 
IONOSPHERIC PLASMA ................................................................................................................................................. 16

George Jandieri ; Banmali Rawat 
 

TOWARDS THE NEW ERA OF LOW-FREQUENCY ASTRONOMY: STUDYING THE 
STEPHAN'S QUINTET AT (REALLY) LONG WAVES ............................................................................................... 21

Blazej Nikiel-Wroczynski ; Marian Soida 
 

PHOTONIC INTEGRATED CIRCUITS — RISING SOLUTIONS FOR TELECOMMUNICATION 
AND SENSING .................................................................................................................................................................... 25

Ryszard Piramidowicz ; Stanislaw Stopinski ; Anna Jusza ; Krzysztof Anders ; Andrzej Kazmierczak ; Aleksandra 
Pasnikowska ; Mateusz Slowikowski ; Witold Pleskacz 

 

PHOTONIC INTEGRATED CIRCUITS FOR APPLICATION IN MODERN INERTIAL 
MEASUREMENT UNITS .................................................................................................................................................. 27

Stanislaw Stopinski ; Anna Jusza ; Ryszard Piramidowicz 
 

PIC-BASED READOUT UNITS FOR FBG SENSORS INTERROGATION ............................................................... 29
A. Kazmierczak ; S. Stopinski ; A. Jusza ; K. Anders ; M. Slowikowski ; R. Piramidowicz ; M. Krej ; L. Dziuda 

 

INTEGRATED TRANSCEIVERS FOR WDM-PON ACCESS SYSTEMS .................................................................. 31
Aleksandra Pasnikowska ; Stanislaw Stopinski ; Krzysztof Anders ; Anna Jusza ; Ryszard Piramidowicz ; Marcin 
Tomkiewicz 

 

LOW NOISE RADIO RECEIVERS ON TORUN 32M ANTENNA .............................................................................. 33
Eugeniusz Pazderski 

 

SPECTROSCOPY OF ASTROPHYSICAL MASER LINES WITH THE TORUN 32M RADIO 
TELESCOPE ....................................................................................................................................................................... 38

Pawel Wolak ; Marian Szymczak 
 

STUDY UNREACHABLE — IMAGING THE MILLIARCSECOND STRUCTURES OF THE 
METHANOL MASERS USING THE EUROPEAN VLBI NETWORK ....................................................................... 41

Anna Bartkiewicz ; Marian Szymczak 
 

ROTATION MEASURE SYNTHESIS — A NOVEL TOOL FOR DISCOVERING COSMIC 
MAGNETIC FIELD............................................................................................................................................................ 45

Marian Soida ; Blazej Nikiel-Wroczynski 
 

CURRENT OBSERVATIONAL ACTIVITIES OF LOFAR BALDY PL612 STATION............................................. 49
Leszek Blaszkiewicz ; Andrzej Krankowski ; Bartosz Dabrowski ; Marcin Hajduk ; Kacper Kotulak ; Adam Fron ; 
Tomasz Sidorowicz ; Karolina Sniadkowska ; Jaroslaw Kijak ; Wojciech Lewandowski 

 

SYSTEM LOSS ANALYSIS IN BODY AREA NETWORKS WITH SPACE DIVERSITY SCHEME ..................... 51
Szymon Wiszniewski ; Slawomir J. Ambroziak 

 

A BODY-SHADOWING MODEL FOR OFF-BODY AND BODY-TO-BODY COMMUNICATIONS..................... 53
Kenan Turbic ; Slawomir J. Ambroziak ; Luis M. Correia 

 

SYSTEM LOSS IN UWB OFF-BODY COMMUNICATIONS IN A FERRY ENVIRONMENT ............................... 55
Krzysztof K. Cwalina ; Slawomir J. Ambroziak ; Piotr Rajchowski ; Luis M. Correia 

 



AN EMPIRICAL SYSTEM LOSS MODEL FOR BODY AREA NETWORKS IN A PASSENGER 
FERRY ENVIRONMENT.................................................................................................................................................. 57

Pawel T. Kosz ; Slawomir J. Ambroziak ; Jacek Stefanski ; Krzysztof K. Cwalina ; Luis M. Correia ; Kenan Turbic 
 

SPATIALLY CONSISTENT LOS/NLOS MODEL FOR TIME-VARYING MIMO CHANNELS ............................ 61
Rimvydas Aleksiejunas ; Albert Cesiul ; Kestutis Svirskas 

 

THE IMPACT OF LOS COMPONENT ON INFORMATION DISCLOSED TO EAVESDROPPERS 
IN WIRELESS CHANNELS WITH PHY-BASED SECRET KEY GENERATION.................................................... 65

Michal Pilc ; Piotr Remlein 
 

QOS FEEDBACK MECHANISM FOR A COOPERATIVE INDOOR D2D SYSTEM............................................... 69
Vlad Popescu ; Mauro Fadda ; Michele Nitti 

 

SDR-BASED GATEWAY FOR IOT AND M2M APPLICATIONS .............................................................................. 71
Cristinel Gavrila ; Csaba-Zoltan Kertesz ; Marian Alexandru ; Vlad Popescu 

 

PERFORMANCE EVALUATION OF D2D-BASED SFN FOR MULTICAST SERVICE DELIVERY 
IN 5G NETWORKS ............................................................................................................................................................ 75

S. Pizzi ; F. Rinaldi ; M. Fadda ; G. Araniti 
 

EXPERIMENTAL SETUP FOR IOT — BASED MULTI SENSORIAL MEDIA ....................................................... 80
Lana Jalal ; Maurizio Murroni ; Vlad Popescu 

 

NETWORK GRAPHS REFLECTING TRANSMISSION POLICIES .......................................................................... 85
Lukasz Kulacz ; Adrian Kliks ; Shah Nawaz Khan 

 

A MULTIPARAMETER EXAMINATION SYSTEM TO ASSESS SELF-REGULATORY 
MECHANISMS OF THE CARDIOVASCULAR SYSTEM UNDER SIMULATED 
HYPERGRAVITY CONDITIONS .................................................................................................................................... 87

Ewelina Sobotnicka ; Aleksander Sobotnicki ; Marek Czerw ; Grzegorz Badura ; Mariusz Sobiech ; Mariusz Krej ; 
Liana Puchalska ; Lukasz Dziuda 

 

BCI INTERFACE — NEW OPPORTUNITIES AND HOPES FOR THE DISABLED. AN 
OVERVIEW OF AVAILABLE SOLUTIONS.................................................................................................................. 91

Ewelina Sobotnicka ; Aleksander Sobotnicki 
 

A WEARABLE MULTI-SENSOR SOLUTION FOR DAILY ACTIVITIES MONITORING WITH 
AN EXPANDED RESPIRATORY PART......................................................................................................................... 95

Dominik Grochala ; Marcin Kajor ; Eliasz Kantoch 
 

OPTICAL STAND-OFF DETECTION OF BIOLOGICAL AND CHEMICAL HAZARDS — 
PROSPECTS AND CONCERNS ..................................................................................................................................... 100

Jacek Wojtanowski ; Marek Zygmunt ; Krzysztof Kopczynski ; Michal Muzal ; Piotr Knysak ; Andrzej Mlodzianko 
 

REAL-TIME MEASUREMENT AND ANALYSIS OF SINGLE BIOLOGICAL PARTICLE'S 
FLUORESCENCE AND SCATTERING........................................................................................................................ 106

Maksymilian Wlodarski ; Miron Kaliszewski ; Maciej Leskiewicz ; Jaroslaw Mlynczak ; Zygmunt Mierczyk ; 
Krzysztof Kopczynski 

 

WIRELESS DEVICE CONTROL BY MEANS OF BRAIN SIGNALS....................................................................... 108
Urszula Jagodzinska-Szymanska ; Edward Sedek 

 

DIFFRACTION BY AN ARBITRARY-ANGLED COATED WEDGE: AN ALTERNATIVE 
UNIFORM ASYMPTOTIC SOLUTION ........................................................................................................................ 111

G. Gennarelli ; G. Riccio 
 

PATH LOSS MEASUREMENTS IN WIDEBAND RADIO LINK DESIGNED FOR MARITIME 
ENVIRONMENT .............................................................................................................................................................. 115

Piotr Rajchowski ; Krzysztof K. Cwalina ; Pawel T. Kosz ; Jacek Stefanski ; Jaroslaw Sadowski 
 

TERAHERTZ CHARACTERISATION OF LIVING PLANT LEAVES FOR QUALITY OF LIFE 
ASSESSMENT APPLICATIONS .................................................................................................................................... 117

Adnan Zahid ; Ke Yang ; Hadi Heidari ; Chong Li ; Muhammad Ali Imran ; Akram Alomainy ; Qammer H. Abbasi 
 

SIMPLE METHOD OF MEASURING PHOTOMETRIC AND RADIOMETRY PARAMETERS OF 
POWER LEDS................................................................................................................................................................... 121

Krzysztof Górecki ; Przemyslaw Ptak 
 

INFLUENCE OF THERMOMETRIC CHARACTERISTICS ON ACCURACY OF JUNCTION 
TEMPERATURE MEASUREMENTS OF LABORATORY MADE SIC SCHOTTKY DIODES............................ 125

Pawel Górecki ; Krzysztof Górecki ; Ryszard Kisiel ; Marcin Mysliwiec 
 

ANALYSIS OF INFLUENCE OF LOSSES IN THE CORE OF THE INDUCTOR ON 
PARAMETERS OF THE BUCK CONVERTER........................................................................................................... 129

Krzysztof Górecki ; Kalina Detka 
 

SIMULATIONS AND ANALYSIS OF MEMS VIBRATING GYROSCOPE WITH GEOMETRY 
DETAILS IN MATLAB/SIMULINK ENVIRONMENT ............................................................................................... 133

Jacek Nazdrowicz ; Michal Szermer ; Piotr Amrozik ; Andrzej Napieralski 
 

K BAND INTEGRATED MICROWAVE RECEIVER ................................................................................................. 136
Czeslaw Recko ; Tomasz Rogala ; Waldemar Susek 

 



OPTOELECTONIC SYSTEM FOR STAND-OFF DETECTION OF ALCOHOL VAPOURS ............................... 139
Jan Kubicki ; Jaroslaw Mlynczak ; Jadwiga Mierczyk ; Krzysztof Kopczynski 

 

THERMOVISION SYSTEM FOR FLYING OBJECTS DETECTION ...................................................................... 141
Tomasz Sosnowski ; Grzegorz Bieszczad ; Henryk Madura ; Mariusz Kastek 

 

PHOTONIC INPUT-OUTPUT DEVICES USED IN VIRTUAL AND AUGMENTED REALITY 
TECHNOLOGIES............................................................................................................................................................. 145

Marek Piszczek ; Marcin Maciejewski ; Mateusz Pomianek 
 

RAMAN AND SERS SPECTROSCOPIES IN THE DETECTION OF HAZARDOUS MATERIALS .................... 147
Malwina Liszewska ; Bartosz Bartosewicz ; Boguslaw Budner ; Bartlomiej J. Jankiewicz 

 

MODEL OF PARTIALLY COHERENT COMBINING AND PROPAGATION OF 2D ARRAY OF 
LASER BEAMS................................................................................................................................................................. 151

Jan K. Jabczynski ; Przemyslaw Gontar 
 

NEW BROADBAND ELF RECEIVER FOR STUDYING ATMOSPHERIC DISCHARGES IN 
CENTRAL EUROPE ........................................................................................................................................................ 155

Janusz Mlynarczyk ; Andrzej Kulak ; Slawomir Klucjasz ; Karol Martynski ; Jerzy Kubisz ; Martin Popek 
 

COMPARISON OF CHARGE MOMENT DISTRIBUTION IN SUPERCELL AND MODERATE 
THUNDERSTORM BASED ON ELF ELECTROMAGNETIC FIELD MEASUREMENTS................................... 158

Karol Martynski ; Andrzej Kulak ; Rafal Iwanski 
 

STRATOSPHERIC VLF VERTICAL ELECTRIC MONO-AND DIPOLE ANTENNA TESTS IN 
2014–2015 ........................................................................................................................................................................... 162

Tomasz Aleksander Mis ; Józef Modelski 
 

THE MECHANEMA, OR NEW METHOD OF NUMERICAL COMPUTATION OF 
ELECTROMAGNETIC FIELD INTENSITY AT VERY LOW FREQUENCY RANGE USING 
ELECTROMECHANICAL ANALOGIES ..................................................................................................................... 167

Tomasz Aleksander Mis 
 

THE USE OF TROPOSCATTER COMMUNICATIONS TO INCREASE THE RANGE OF 
UNMANNED AERIAL VEHICLE - UAV ...................................................................................................................... 171

Andrzej Lewandowski ; Józef Modelski 
 

PHASED ANTENNA ARRAY RECONSTRUCTIVE DIAGNOSTICS USING SMALL NUMBER 
OF MEASUREMENTS..................................................................................................................................................... 174

Grigory Kuznetsov ; Vladimir Temchenko ; Dmitry Voskresenskiy ; Maxim Miloserdov 
 

SYNTHESIS OF PLANE ARRAYS WITH IMPROVEMENT OF INTERSYSTEM EMC IN THE 
NEAR AND FAR ZONES................................................................................................................................................. 178

Mykhaylo I. Andriychuk 
 

TIME DELAY ESTIMATION OF CYCLOSTATIONARY SIGNALS ON PCB USING SPECTRAL 
CORRELATION FUNCTION ......................................................................................................................................... 184

Evgeniy Efimov ; Timofey Shevgunov ; Yury Kuznetsov 
 

TIME-DOMAIN STOCHASTIC ELECTROMAGNETIC FIELD PROPAGATOR BASED ON 
JEFIMENKO'S EQUATIONS ......................................................................................................................................... 188

Y. Kuznetsov ; A. Baev ; M. Konovalyuk ; A. Gorbunova ; Johannes A. Russer ; Michael Haider 
 

PRACTICAL ANALYSIS OF THE MUTUAL INTERFERENCE BETWEEN IEEE 802.11AC 
WAVE 1 AND IEEE 802.11N NETWORKS................................................................................................................... 192

Andrzej Zankiewicz 
 

APPLICATION OF UNDERSAMPLING TO MEASUREMENT OF FLUCTUATIONS OF 
FREQUENCY IN PRESENCE OF DISTURBANCES .................................................................................................. 194

Adam Nikolajew 
 

CONCEPTUAL BASIS FOR PROVIDING EMC OF INVARIANT AMPLIFIER-CONVERTER 
SYSTEMS .......................................................................................................................................................................... 199

V. Smirnov ; V. Pilinsky ; D. Vayts ; V. Spivak 
 

EXTENSIONS OF THE MAXIMA REGULATION RANGE OF AN AMPLITUDE-FREQUENCY 
CHARACTERISTIC OF THE SMART RFI FILTERS ................................................................................................ 203

Volodymyr Shvaichenko ; Vadim Bakiko ; Othman Ahmad Mohammad Sharadjah 
 

PRINTED SELF-COMPLEMENTARY HILBERT CURVE (SCHC) FRACTAL BROAD-BAND 
ANTENNA ......................................................................................................................................................................... 206

Johannes A. Russer 
 

SEGMENTATION OF PEDESTRIANS IN THERMAL IMAGING........................................................................... 210
Karol Piniarski ; Pawel Pawlowski 

 

INTERACTIVE VIRTUAL SOUND SOURCE FOR AUDITORY LOCALIZATION TESTS ................................ 212
Andrzej Meyer ; Pawel Pawlowski ; Adam Dabrowski ; Wawrzyniec Loba ; Dorota Hojan-Jezierska ; Leszek 
Kubisz 

 



INFLUENCE OF OCT ACQUISITION ON FOVEA SHAPE ANALYSIS IN THE 
PARAMETERIZATION APPLICATIONS ................................................................................................................... 217

Agnieszka Stankiewicz ; Tomasz Marciniak ; Adam Dabrowski ; Marcin Stopa ; Piotr Rakowicz ; Elzbieta 
Marciniak 

 

METHOD OF ADAPTIVE PIXEL AVERAGING FOR IMPULSE NOISE REDUCTION IN 
DIGITAL IMAGES........................................................................................................................................................... 221

Adam Konieczka ; Julian Balcerek ; Adam Dabrowski 
 

TOWARDS MEMS-BASED MECHANICAL MICROBIOLOGY — HOW PARAMETRIZE 
MECHANICALLY A SINGLE CELL ............................................................................................................................ 225

Aleksandra Pokrzywnicka ; Danylo Lizanets ; Rafal Walczak 
 

ZERO-ENERGETIC 3D PRINTED WATER FLOW MEMS METER FOR SMART DIGITAL 
PLANTING ........................................................................................................................................................................ 228

K. Adamski ; J. Adamski ; J. Dziuban ; R. Walczak 
 

RADIO ENVIRONMENT MAP TO SUPPORT FREQUENCY ALLOCATION IN MILITARY 
COMMUNICATIONS SYSTEMS................................................................................................................................... 230

Marek Suchanski ; Pawel Kaniewski ; Janusz Romanik ; Edward Golan 
 

PROPAGATION MODELS IN RADIO ENVIRONMENT MAP DESIGN ................................................................ 234
Piotr Gajewski 

 

HYBRID MODEL OF RADIO CHANNELS OCCUPANCY PREDICTION FOR DYNAMIC 
SPECTRUM ACCESS ...................................................................................................................................................... 238

Jerzy Lopatka ; Krzysztof Malon ; Michal Kryk 
 

PERFORMANCE OF HYBRID SENSING METHOD IN MULTIPATH FADING ENVIRONMENT .................. 242
Mateusz Kustra ; Krzysztof Kosmowski ; Marek Suchanski 

 

PERFORMANCE OF SUBCARRIER INTENSITY MODULATION OVER IMPRECISE GAMMA-
GAMMA FADING LINKS............................................................................................................................................... 246

Abdulgani Ibrahim ; Piotr Remlein ; Tansal Gucluoglu 
 

HIGHLY EFFECTIVE MEMS GAS IONIZER — A SIGNIFICANT STEP OF DEVELOPMENT 
OF INTEGRATED ION-MASS SPECTROMETER ..................................................................................................... 248

Piotr Szyszka ; Tomasz Grzebyk ; Anna Górecka-Drzazga ; Jan A. Dziuban 
 

HIGH VACUUM IN MEMS ............................................................................................................................................ 250
Tomasz Grzebyk ; Anna Górecka-Drzazga 

 

TRANSMISSION ELECTRON MICROSCOPE ON-THE-CHIP — A REALITY OR 
MYSTIFICATION? .......................................................................................................................................................... 252

M. Krysztof ; T. Grzebyk ; A. Górecka-Drzazga ; J. Dziuban 
 

DIFFERENT METHODS OF CAPACITIVE COMB DRIVE MEMS ACCELEROMETER 
SIMULATIONS................................................................................................................................................................. 254

Jacek Nazdrowicz ; Michal Szermer ; Cezary Maj ; Andrzej Napieralski 
 

ASSESSMENT OF HUMAN EXPOSURE TO CELLULAR NETWORKS ELECTROMAGNETIC 
FIELDS............................................................................................................................................................................... 257

Aleksander Orlowski ; Rafal Pawlak ; Arkadiusz Kalinowski ; Augustyn Wójcik 
 

COMPATIBILITY ANALYSIS OF THE 4G/5G SYSTEMS WITH DTT IN THE 700 MHZ 
FREQUENCY BAND........................................................................................................................................................ 261

Dariusz Wiecek ; Daniel Niewiadomski ; Marcin Mora 
 

SERVICES ORCHESTRATION WITHIN 5G NETWORKS — CHALLENGES AND SOLUTIONS ................... 265
Konrad Sienkiewicz ; Waldemar Latoszek ; Piotr Krawiec 

 

THE TECHNICAL CONCEPT OF USING THE 700 MHZ BAND AS A BASE FOR 5G SMART 
CITIES NETWORKS IN POLAND ................................................................................................................................ 269

Krzysztof Bronk ; Adam Lipka ; Rafal Niski 
 

LEARNING AND DETECTION MECHANISMS OF SPECTRAL-ACTIVITY INFORMATION 
TOWARDS ENERGY EFFICIENT 5G COMMUNICATION..................................................................................... 273

Krzysztof Cichon ; Hanna Bogucka ; Gediminas Molis ; Juozas Adamonis ; Tomas Krilavicius 
 

DOES FRAGILE CO-ADAPTATION OCCUR IN SMALL DATASETS?................................................................. 278
Akbar Gumbira ; Rajmund Kozuszek 

 

DEEP NEURAL NETWORKS FOR TERRAIN RECOGNITION TASK .................................................................. 283
Pawel Kozlowski ; Krzysztof Walas 

 

OPTIMAL PRODUCTS PRESENTATION IN OFFER IMAGES FOR E-COMMERCE 
MARKETPLACE PLATFORM ...................................................................................................................................... 287

Anna Wróblewska ; Marcin Czerwinski ; Liliana Pieta ; Adrian Fleiszer ; Mikolaj Sedek ; Tomasz Bartczak ; 
Daria Bogusz 

 

NEURAL NETWORK FOR FINDING MATHEMATICAL FORMULAS IN VIDEOS FROM DATA 
SCIENCE CONFERENCES ............................................................................................................................................ 292

Radoslaw Zaluska 
 



ADVERSARIAL EXAMPLES: A SURVEY................................................................................................................... 295
Pawel Zawistowski 

 

ANALYSIS OF A MATCHED TURNSTILE JUNCTION BY THE BI-RME METHOD AND THE 
SEGMENTATION TECHNIQUE ................................................................................................................................... 299

Simone Battistutta ; Maurizio Bozzi ; Marco Bressan ; Luca Perregrini 
 

Author Index 




