2019 12th International Conference
on Measurement

Smolenice, Slovakia
27 — 29 May 2019

I E E E IEEE Catalog Number: CFP19B20-POD
° ISBN: 978-1-7281-2743-9



Copyright © 2019, Institute of Measurement Science (SAS)
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: CFP19B20-POD
ISBN (Print-On-Demand): 978-1-7281-2743-9
ISBN (Online): 978-80-972629-3-8

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

proceedings



Contents

Theoretical problems of Biomeasurements ..........ccocceeeecscsnnnccsssassccssnsscsssnssscss 1
Yesim Serinagaoglu Dogrusoz (Keynote lecture)
Statistical Estimation Applied to Electrocardiographic Imaging..........ccccecevevieniniencnnnn 2
Advanced ECG Measurements, Simulation and Evaluation..............cceeeee... 10

Pavel Jurék, Josef Halamek, Pavel Leinveber, Filip Plesinger, Ivo Viscor, Viastimil
Vondra, Magdalena Matejkova, Jolana Lipoldova (Keynote lecture)
High-Frequency Cardiac ElectrophySiology........cccoveivieeeiieiiienieiie e 11

Gergely Tuboly, Gyérgy Kozmann, Orsolya Kiss, Béla Merkely (YIA paper)
Atrial Fibrillation Detection Based on Poincaré Plot and P Wave Analysis ...................... 17

Katarina Kozlikova, Michal Trnka
More Detailed Increment between Isopotential Lines Reveals New Features of QRS
Complex Maps in Healthy Young Population ..........ccccoeceeviriiininieniiieniceeeieeeeeee 21

Elena Cocherova, Jana Svehlikovd, Milan T ysler
Evaluation of Activation Times in Ventricular Model with Realistic Geometry and
CONAUCTION SYSLEIM .....veeiieeiiieiiertieeie et et et e e et eteeteesteeesbeesseesseessaessseesseenseesnsesseeseesssenns 26

Pavol Dolinsky, Imrich Andrads, Jan galiga, Linus Michaeli
Reconstruction for ECG Compressed Sensing Using a Time-Normalized PCA Dictionary

............................................................................................................................................. 30

Jana Svehlikova, Jan Zelinka, Miroslav Haska, Milan Tysler

Simulation of Measured Body Surface Potential Map During Early Right Ventricular

PACING ..ottt ettt et e et e e eb e e b e e bt e staeerbeebeesaaeerbeebeenteeeaaeenres 34
Methods for Measurements Evaluation in Metrology .........cccoeeeeeeesccnneecscnnes 38

Ignacio Lira (Keynote lecture)
The GUM Revision: Where do We Stand? A Personal VIEW ........ccoovvvveveieeiiiiiieeiiineen. 39

Igor Zakharov, Olesia Botsiura, Pavel Neyezhmakov
Obtaining Uncertainty Estimates Compatible with Estimates of Monte Carlo Method.....47

Zygmunt Lech Warsza, Jacek Puchalski
Estimation of Uncertainties in Indirect Multiparameter Measurements of Correlated
QUANTITICS ...vvieeeeitieeceeiee ettt e ettt e e eetae e e e e etreeeeeetaeeeeeeaaeeeeeeaaseeeeetseeeeeanseeeeeeasseeeeasseeeeanens 51

Anna Chunovkina, Alexander Stepanov
Estimation of Linear Regression Confidence Bands in Case of Correlated Noise............. 58

Viktor Witkovsky, Gejza Wimmer
Inverse and Direct Prediction and Its Effect on Measurement Uncertainty in Polynomial

Comparative CaliDTation ........cc.eeieieeiieiieieeie ettt ettt e e e ae e be e s e saeebeeseesnneens 62
Gejza Wimmer, Viktor Witkovsky
Two-Dimensional Linear Comparative Calibration and Measurement Uncertainty.......... 66

Piotr Kuwalek, Przemyslaw Otomanski (Y1A paper)
The Effect of the Phenomenon of “Spectrum Leakage” on the Measurement of Power
QUANILY Par@mELETS . ...coouieeeiieiieeiie ettt ettt ettt ettt et e et e et e st e st e enseeneeeneas 70



Measurement of Physical Quantities L........ceieeeiseennsneensnencsnenssneccssneecsnnes 74

Alexandr Starostin, Pavel Skripov
Methodology for Measurements of the Properties of Not Fully Stable Fluids................... 75

Dalibor Kuhinek, Barbara Stimac, Ana Hanié, Luka Cancar
Improvement of the Method for Measuring the Shock Tubes Velocity of Detonation by
using a CNC Machined Base and OSCIllOSCOPES ........cceeverieinieriiiriinieieniieiesieeiesieeee e 79

Jakub Eichler, Miroslav Novak
Simple Seamless Multi-Range Current Measurement for Applications with a Large
DyNamic RANGE......cc.coouiiuiiieiiieieeieeee ettt sttt sttt sttt e enes 83

Andrej Krafcik, Melania Babincova, Peter Babinec, Ivan Frollo
Importance of Basset History Force for the Description of Magnetically Driven Motion of

Magnetic PartiCles 1 AT ......eeieeieeieie ettt ettt et et snee e eaee s 87
Causal Relations in Measured Data .........coeeeevveeecnsneensnecssneecssnecssnnecssaeecsnneens 91

Milan Palu$ (Keynote lecture)

Causality and Information Transfer Across Time Scales .........cccoeoveiiieiiiniiniieieee 92

Anna Krakovskad

Some Peculiarities of Causal Analysis of Coupled Chaotic Systems.........ccccceeevveeererenns 102

Jozef Jakubik (Y1A paper)

Notes to Time Reverse Methods for Detecting Causality of Dynamical Systems ........... 106

Martina Chvostekova (YA paper)

Granger Causality Inference and Time Reversal ...........ccoocieiieiiiiiiniiieiieece e, 110
Measurement in BiomediCIne.........ccecueeicieecssnnenisnencssnencsnnecssneecsssescsseecsnsecsnne 114

Boris G. Vainer
Novel Measurement Methods in BIomediCIne..........oooovvviiiiiiiiiiiii 115

Roman Radil, Jan Barabas, Patrik Kamencay, Marek Bajtos, Klaudia Hargasova
Targeting Ca®>" and K* Tons Using LF EMF to Induce Proliferation Response of S.

CRTEVISIAC ... ueiivreeierieeitteeeteeeeitee ettt e s ttee e tteeetbeeeabeeeabaeeesbeeestaeesssaeesssesssaeenssasesseesaseeensseens 119
Tadeas Bednar, Stefan Borik, Branko Babusiak
Precise CDC based Measurement System for Biomedical Applications.............cc........... 123

Zuzana Rostdakova, Roman Rosipal (Y1A paper)
Three-way Analysis of Multichannel EEG Data Using the PARAFAC and Tucker Models

........................................................................................................................................... 127
Imaging Methods of Biological ODjJects ........ccevvvuericscsnnrecsssnnnecssnnsccssnssessnnes 131

Martin Krssak

MR-Based Metabolic Characterization of Skeletal Muscle: Methods and Applications

........................................................................................................................................... 132

Mohamed F. Issa, Adam Gyulai, Gyorgy Kozmann, Zoltan Nagy, Zoltan Juhasz
(YIA paper)
Functional Connectivity Biomarkers Based on Resting-State EEG for Stroke Recovery

Jiri Pribil, Anna Pribilova, Ivan Frollo
Automatic Calibration of Vibration Sensors for Measurement in a Weak Magnetic Field
.......................................................................................................................................... 137



Peter Latta, Viadimir Juras, Martin Kojan, Zenon Starcuk Jr., Xeni Deligianni, Oliver
Bieri, Pavol Szomolanyi, Ivan Frollo, Siegfried Trattnig

The Experimental Setup for T2* Mapping in Achilles tendon and Enthesis .................... 141

Ivan Frollo, Andrej Krafcik, Daniel Gogola, Tomas Dermek, Ladislav Baciak

Ions Flow Dynamics Research Using Fast Magnetic Resonance Imaging Method ......... 145
Measurement of Physical Quantities II ........ccoueeenueeiinnneisnencsnencsneecsneecanne 149

Boris G. Vainer
Up-to-date Infrared Thermography as a Promising Research Tool for Chemical Physics
and Physical ChemiStIY . ......cccuiiiriiiiiiieieniieiesi ettt 150

Viastimil Bohac, Peter Dieska, Rupali Tiwari
Measurement of Thermophysical Properties of Mortar Filled by Polymer Filaments by
Pulse Transient TeChNIQUE .........coeouieiieiieiieeie ettt 154

Miroslav Novak, Jakub Eichler
Magnetic Barkhausen Noise Spectral Emission of Grain Oriented Steel under Ultra Low

Frequency MagnetiZation.........c.ueeeieciierieenieeie e et esee e ereeteeseaessseeseeseaessnesnseeseesesennns 158

Martin Mierka

Realization of @ TEM Cell .....cocuoiiiiiiiie e e 162

Daniel Gogola, Pavol Szomolanyi, Ladislav Baciak, Ivan Frollo

Gradient Offset Calibration Used for Bo Homogeneity ..........ccccooeeveniiiiininiininnicneenne 167
Theoretical Problems of Measurement — POSters .........cooeeecveeccceeecssneecsnnees 172

Frantisek Rublik

Asymptotic Multivariate Confidence Rectangles and Multiple Comparisons Methods for

Difference of Vectors of Proportions..........cccueeciierierierieeieerie et 173
Measurement in Biomedicine - POStEIS......cceeecveeenseecisneecssneecsneccsaeecsneecanne 177

Yvonne Haba, Martin Kockerling, Christoph Schick, Rainer Bader
Determination of Bone Density and Bone Composition Using Thermogravimetric
ANALYSIS. . .tiitiitieeieeieest et e et e st e e b e e bt e stteetbeebeeeteeetaeebeebaeerbeerbeebeestaeerbeenseenreeasseenreans 178

Jan Morava, Ales Richter, Jakub Eichler
Detection of Electromagnetic Interference on Electrodes of Cardiac Implantable
EleCtronic DEVICES .....c.uiruiiiiiiiiieiieiceieeeet sttt 182

Jana Urzova
Measurement of Ablation Threshold for Interaction between Tissue and Excimer Laser

Ivan Bajla, Michal Teplan, Martina Chvostekova
Image Decoloring via Optimized Predominant Component Analysis for Segmentation of
Microscopic Yeast Cell IMAaES ......cccvvecvieriieiiieiicieeciece ettt 190

Jan Barabas, Zuzana Psenakova, Mariana Benova
Thermal Effects of UMTS Mobile Phone — Comparison of Thermal Data from Real-Life
Measurements and Numerical SIMULATIONS ......eeeeeeeeeeee e e 195

Jan Barabas, Zuzana Psenakova, Mariana Benova
Kinect-Based Platform for Movement Monitoring and Fall-Detection of Elderly People



Stefan Borik, Barbora Valjaskova, Maros Smondrk, Branko Babusiak, Tadeas Bednar

Involuntary Tremor Analysis based on the Accelerometric Measurements..................... 203
Branko Babusiak, Maros Smondrk, Stefan Borik, Marian Hostovecky
Software Tool for the Analysis of EEG Signal Supported by Video Recording.............. 207

Miroslav Haska, Milan Tysler
Multichannel Wireless Bioelectric Potential Measurement: State of the Art and
Applicability for BSP MappPing ........ccccovveviieiieiiieiieiieeie ettt et ese e ene e 211

Elena Deutsch, Jana Svehlikova, Kamil Sedlacek, Milan Tysler, Ksenia Sedova, Pavel
Osmancik, Jana Zdarska, Peter Kneppo
Use of Autocorrelation Maps for Evaluation of CRT Pacing Settings.........cc.ccceevueennnne. 215

Michal Trnka, Katarina Kozlikova
Variability of the Ventricular Depolarization Using Autocorrelation Maps of Different
Beats in NOrmal AdULS.......ccociiiiiiiiiiieireee ettt 219

Daniela Gombarska, Milan Smetana, Ladislav Janousek
High-frequency Electromagnetic Field Measurement inside Personal Vehicle within Urban
ENVITONIMENT. ...ttt ettt ettt ettt ettt sae 223

Young INvestigators POSTErS.....ccouveieerssniccsssnnicsssnsicsssssnsssssssssssssssssssssssessonses 227

Orest Kochan, Krzysztof Przystupa, Arkadii Shulhai, Volodymyr Pohrebennyk, Jun Su,
Joanna Koziet
Ad-hoc Temperature Measurements Using a Thermistor............ccccovevevenineenenieneneenne. 228

Krzysztof Przystupa, lgor Vasylkivskyi, Vitalii Ishchenko, Volodymyr Pohrebennyk, Orest
Kochan, Jun Su
Assessing Air Pollution from Nuclear Power Plants ............cocevevvininieniiiincnicencnee, 232

Krzysztof Przystupa, Volodymyr Pohrebennyk, Orest Kochan, Jun Su
Methods and Means of Measuring the Vortex Component of the Flow Velocity............ 236

Kornel Lisy, Rastislav Dosoudil, Mariana Usdkova
Measurement and Evaluation of Dielectric, Magnetic and Microwave Absorbing
Properties of Carbonyl Iron Loaded Polymer CompoSites ..........cccvevverieriereerieneeieneeenne. 240

Martina Chvostekova
A Comparison of Multiple-Use Confidence Regions for Multivariate Calibration.......... 244

Martin Bereta, Michal Teplan, Petra Vahalova, Michal Cifra
Monitoring of Hydroxyl Radical Induced Oxidation of Yeast Cells Using Biological
AULOIUMINESCEIICE .....eouvieiiieiiieiieeite et e it e et e et e et e ete e st esseebeesaesssessseeseesssesnseenseeseenssennns 248

Rupali Tiwari, Viastimil Bohdc, Peter Dieska, Gregor Gotzl
Uncertainty Analysis of Pulse Transient Model Accounting Thermal Contact Effect.....252

Measurement of Physical Quantities - POSters.......ceevveeeessneecseeecsneecsneecnnne 257

Miroslav Kamensky, Eva Krdlikovd, Jozefa Cerveriovd, Martin Mierka
Modular Education System of Remote Access Applications Employed for Filter Response
MEASUTEIMENE ...ttt sttt st 258

Alexandr Starostin, Kirill Luk yanov, Artem Kotov, Pavel Skripov
Digital Device for Thermophysical Measurements by Wire Probe...........c.ccccevvereneennne. 262

René Hartansky, Martin Mierka
A New Method of Measuring the Physical Quantities ............cceeveeieiienienieeieceeee 266



Zdenék Roubal, Tomas Hejtmanek, Tomads Kviz
Designing a Triaxial Gaussmeter for Magnetic Impedance Tomography........................ 270

Peter Andris, Tomas Dermek, Ivan Frollo
Noise Matching of the NMR Scanner ReCeiVer...........ccoeieeiiiiiieiiiiieeeeeeeeeeeeeee 274

Tatiana Kelemenova, Miroslav Dovica, Michal Kelemen
Condition of Magnetostrictive Sensor for Position Measurement............ccccceveeeeeeeeeennee. 278

Melinda Majerova, Martin Skratek, Anna Prnovd, Andrej Dvurecenskij, Jozef Kraxner,
Peter Svancarek, Alexander Cigan, Jan Marnka, Dusan Galusek
Preparation and Characterization of Ni Doped Ca2Al2SiO7 Glass Microspheres............. 282

Veronika Bojdova, Lubos Skurcak, Peter Bojda, Lubomir Rybansky
Broadband Monitoring Measurements Analysis to Find the Main Sources Determining the
Temporal Trend of Population Exposure in Slovakia.........c.cccereiiiiiniiiniiieieee 286

Jozefa Cerverovd, Jozef Jasenek, Norbert Kaplan
Resampling Method for Correction of Laser Tuning Fluctuations in OFDR Sensing

N 1753 ' RS USUPRROPS 291
Pavel Fiala, Radim Kadlec, Jiri Zukal
Measuring Fluid Flow Velocities in the Context of Industry 4.0 ..........cccccoceevinieninnnne. 295

Milan Sebok, Matej Kucera, Miroslav Gutten, Tomasz Koltunowicz, Pawel Zukowski
Thermovision Measurement and Diagnostics of Electrical Machines..............cccceceneeeee. 299

Matej Kucera, Roman Jarina, Peter Brncal, Miroslav Gutten
Visualisation and Measurement of Acoustic Emission from Power Transformers.......... 303

Miroslav Gutten, Daniel Korenciak, Peter Brncal, Milan Sebok, Matej Kucera
Frequency Measurement of Transformer Insulating Parameters...........ccccceeeeerverienene 307

Miroslav Gutten, Daniel Korenciak, Milan Sebok, Matej Kucera, Richard Janura
Moisture Measurement of Transformer by Time Methods..........c.cccvevveviiiciiiciienieene, 311

Milan Sebok, Matej Kucera, Miroslav Gutten, Daniel Korenciak, Matej Kubis
Non-Destructive Measurement for High-Voltage Transformer of Ignition System......... 315

Daniel Korenciak, Miroslav Gutten, Matej Kucera, Milan Sebok, Milan Simko
Measurement of Difference Parameters of Transformer Winding in Frequency

Daniel Korenciak, Miroslav Gutten, Matej Kucera, Milan Sebok, Tomasz Koltunowicz,
Pawel Zukowski

Measurement on Transformer Windings by Impact Test ........ccoeoveiiiiiiniiiiieieeee 323
Miloslav Kosek, Miroslav Novak, Jakub Eichler
Magnetic Viscosity Measurement on Grain Oriented Steel...........cccoevveviiiiciieneenieennnnne, 327

Stanislav Duris, Zuzana Durisovd, Gejza Wimmer, Miroslav Dovica
Stability Check of Certified Reference Materials of Carbon and Sulphur Content in Steel
Used for Analysis of LOw-Alloyed Steels .........cceiiiiiiiiiiiiiiieii e 331

Rastislav Dosoudil, Kornel Lisy, Viadimir Durman
Two-Port Frequency-Domain Measurement of Material Parameters using Network
ANALYSIS METNOA ......viiiiiiiiciecieceee ettt e stee s ave e e aeesane e 335

AULNOTS INAEX...eeeeeeeeiierrenneeeeereeeeeseesesseessssssssessssssssssssssssssssssssssssssssssssssssssssssssss 339





