2016 17th International Carpathian
Control Conference (ICCC 2016)

High Tatras, Slovakia
29 May — 1 June 2016

@ IE E E IEEE Catalog Number: CFP1642L-POD
® ISBN: 978-1-4673-8607-4



Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

***This publication is a representation of what appears in the IEEE
Digital Libraries. Some format issues inherent in the e-media version may
also appear in this print version.

IEEE Catalog Number: CFP1642L-POD
ISBN (Print-On-Demand): 978-1-4673-8607-4
ISBN (Online): 978-1-4673-8606-7

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

proceedings

.com



Plenary Keynotes

Future Trends in IT - Where We Need to Invest in Research & Development....N/A
Ivan Hruska

Network§, Platoons and alike - The Prague Connection....N/A
Michael Sebek

Better Understanding Complexities via Fractional Calculus....N/A
YangQuan Chen

Technical Papers

An IoT Based System for Remote Patient Monitoring....1
Alexandru Archip, Nicolae Botezatu, Elena Serban, Paul-Corneliu Herghelegiu and Andrei
Zala

Controllability and Observability of Discrete Time-Varying Fractional Systems with Delays....7
Artur Babiarz

Relations Between General Exponents of Discrete Time-Varying Linear System....12
Artur Babiarz, Adam Czornik and Michat Niezabitowski

Control System of a Mobile Robot for Coal Mines....17
Jan Babjak, Petr Novak, Tomas Kot, Wojciech Moczulski, Marek Adamczyk and Wawrzyniec
Panfil

Monitoring System as a Tool for Risk Evaluation in Water Distribution Systems....21
Alicja Batut and Andrzej Urbaniak

Key Indicators for the Creation of the TBM Technology Process Model....25
Viadena Baranova, Lenka Landryova and Jozef Futo

On the Influence of the Exponentially Decaying Perturbations of Matrices Coefficients on
the Lyapunov Exponents of the Discrete Time-Varying Linear System....29
Evgenij Barabanov, Aliaksei Vaidzelevich, Adam Czornik and Michal Niezabitowski

Embedded Behavioral Model Implementation....35
Roland Bartok, Marton L. Kiss, J6zsef Vasarhelyi, Szilveszter Kovacs and Ahmed Bouzid

Conception of an Indirectly Controlled Servo Valve for IC Engine Valve Position Control....41
Leander Behre, Theo van Niekerk, Paolo Mercorelli and Nils Werner

Indirect Torque Measurement Using Industrial Vector Control Frequency Converter....48
Leos Beran and Martin Diblik

State Dependent Riccati Equation Based Sliding Mode Control for Nonlinear Systems with
Mismatched Uncertainities....54
Orgun Biger, Metin U. Salamci and Fettah Kodalak

A Balance Keeping Control for Humanoid Robots by Using Model Predictive Control....60
Nurdan Bilgin and M. Kemal Ozgoren

vi



Controllability of Positive Discrete Time-Varying Fractional Systems with Constant Delay....66
Bartosz Binias, Roman Czyba, Tomasz Grzejszczak, Wojciech Janusz, Piotr Jurgas, Adrian
tegowski, Michat Niezabitowski and Justyna Orwat

Elimination of Bioelectrical Source Overlapping Effects from the EEG Measurements....70
Bartosz Binias, Henryk Palus and Michat Niezabitowski

Evaluation of Alertness and Mental Fatigue Among Participants of Simulated Flight
Sessions....76
Bartosz Binias, Dariusz Myszor, Michat Niezabitowski and Krzysztof A. Cyran

Hazard and Operability Study....82
Gabriela Bogdanovska and Marcela Pavlickova

Modeling and Detection of Gas Hydrate Appearance....86
Ildiké Bolkény and Viktor Fiivesi

Impact of Multiple Accelerometer IMU Employment on the Orientation Estimate Quality....91
Zdenék Boucek and Miroslav Flidr

Implementation of INS/MAG/GNSS Hybridisation Technique for Pose Determination Based
on SoC and Low Cost Sensors....97
Ahmed Bouzid, J6zsef Vasarhelyi, Roland Barték, Rabah Sadoun and Janos Végh

Improved Aircraft Attitude Control Using Generalized Predictive Control Method....101
George Calugaru and Elena-Andreea Danisor

Content Tracking for Internet Data Sources....107
Catalin Constantin Cerbulescu and Claudia Monica Cerbulescu

Large Data Management in IoT Applications....111
Catalin Constantin Cerbulescu and Claudia Monica Cerbulescu

Performing Real-Time Social Recommendations on a Highly-Available Graph Database
Cluster....116
Calin Constantinov, Cosmin M. Poteras and Mihai L. Mocanu

Analysis of an On-Line Minimum-Time Velocity Optimization Algorithm....122
Gabor Csorvasi and Istvan Vajk

Control System with Adaptive Nonuniform Sampling Switch Algorithms....128
Justyna Czaczkowska, Miroslaw Kondratiuk and Ewa Pawluszewicz

Usage of Single-Chip Computers for Data Collection and Control....134
Jifi Czebe and Jaromir Skuta

Construction of Laboratory Stand and Regulation in ABS Car System....140
Roman Czyba, Michat Niezabitowski, Szymon Sikora

Optimization of Robotic Workplaces....146
Jan Cejka and Josef Cernohorsky

Mobile Robot Indoor Navigation....151
Josef Cernohorsky and Miroslav Novak

SmartMowers as a Part of a SmartCity....156 .
Stépan Dalecky, Petra Snaselova, Radim Luza, Marek Zak, Jaroslav Rozman and Frantisek
V. Zboril

vil



Piecewise Linear Neural Network for Process Control in Industrial Environment....161
Petr Dolezel and Lumir Gago

Evaluation of the Solution Quality for Control of the Nonlinear Descriptor Processes....166
Pawel Drag and Krystyn Styczen

Lyapunov Matrices Approach to the Parametric Optimization of a Time Delay System with a
PD Controller....172
Jozef Duda

Programming GE Intelligent Platform PLC Controllers Operating in a Network....178
Kazimierz Dzierzek

Model Reference Adaptive Control Design for Helicopters Using Gain Scheduled Reference
Models....182
Taner Ertugrul, Mehmet Arif Adli and Metin U. Salamci

One Approach to Cascade Framework Design Within Control Structure Reconfiguration in
Faulty Systems....188
Anna Filasova and Dusan Krokavec

Scanning of Trucks to Produce 3D Models for Analysis of Timber Loads....194
David Fojtik, Petr Podesva, Miroslav Mahdal and Milan Mihola

Smart Geocoding of Objects....200
David Fojtik, Jifi Horak, David Kocich, Lucie Orlikova and Tomas Inspektor

Load Torque Impact on Interstand Section Control of Continual Rolling Mills....206
Ivo Formanek and Radim Farana

The Developement of the High Speed Current Sensing System....210
Jan Gebauer, David Fojtik and Petr Podesva

Fractional-Order Models in Motor Polarization Index Measurements....214
Emmanuel A. Gonzalez, Ivo Petras, Michael J. B. Castro, Rolly S. Presto and Marwan Radi

Using Laser Scanners....218
Jan Grepl and Lenka Landryova

Application of Hand Detection Algorithm in Robot Control....222
Tomasz Grzejszczak, Adrian Legowski and Michat Niezabitowski

Observer-Based Controller for Balancing Robot with Uncertain Model....226
Nguyen Van Dong Hai, Mircea Ivanescu and Mircea Nitulescu

Building Management System Architecture for Large Building Automation Systems....232
Grzegorz Hayduk, Pawet Kwasnowski and Zbigniew Mikos$

Universal Simulation Model for Unsignalized Intersection Capacity Analysis....236
Jifi Holik, Michal Dorda, Dusan Teichmann and Vojtéch Graf

Multidimensional Database for Crime Prevention....242
Jifi Horak, Igor Ivan, Michala Drozdova, Bronislava Horakova and Petr Bala

Experimental Evaluation of Upper Bounds of Reachability Index for Set of Solutions of 2-D
Positive System....248
Krzysztof Hryniow and Konrad Andrzej Markowski

viil



Design and Implementation of Cascade Control Structure for Superheated Steam
Temperature Control....253
Radim Hyl and Renata Wagnerova

Design and Realization of Embedded Model Predictive Controller with Software Support....259
Radim Hyl and Renata Wagnerova

Assessment of Rock Drillability Prediction in Hard Rock Tunnel Boring....265
Lucia Ivanic¢ova, Milan Labas, Edita Lazarova, Katarina Feriancikova, Maria Krul'akova and
Vitazoslav Kriipa

Simulation and Measurement on the Physical Model of TUKE Campus Optical Network....270
Tomas Ivaniga, Lubos Ovsenik and Jan Turan

Joint State and Parameter Estimation of Quadrotor Based on Extended Kalman Filter and
Complementary Filter....274
Wojciech Janusz and Michat Niezabitowski

The Concept of Combined Measurements of the "Gliwice" Radio Tower Deflection in
Relation to the Speed and Direction of the Wind with Use of Quadrotor....280
Wojciech Janusz, Michat Niezabitowski, Justyna Orwat and Pawet Sikora

Open-Source Smart HomevModuIes....286
Martin Jurek and Jaromir Skuta

Control of the 2S1 Tracked Vehicle Suspension System Based on Sky-Hook Strategy and
Kalman Filter....291
Andrzej Jurkiewicz, Janusz Kowal and Kamil Zajac

The Possibilities for Design and Implementation of Multivariable Control for a Level Control
in a Double Tank Process....297
Daniel Kajzr, Martin Diblik, Leos Beran and Lukas Hubka

Dynamic Modeling of an Electromechanically-Actuated Launcher....303
Hamza Kamisli, Metin U. Salamci and Biilent Ozkan

Design of a Cascaded Control System for an Electromechanically-Actuated Launcher to
Reduce the Thrust Effect....308
Hamza Kamisli, Biilent Ozkan and Metin U. Salamci

Eye Movement Tracking as a New Promising Modality for Human Computer Interaction....314
Pawel Kasprowski, Katarzyna Harezlak and Michat Niezabitowski

Experimental Verification of an Electromagnetic Shunt Damping Circuit Parameters
Producing an Anechoic Surface Inside an Acoustic Tube....319
Michal Kasparek and Martin Cernik

Controllability Problem of Positive Discrete Fractional Systems with Constant Delay....324
Jerzy Klamka and Adam Czornik

Stochastic Controllability of Linear Systems with Delay in Control....329
Jerzy Klamka and Adam Czornik

Information Support for Logistic Modelling....335
Oldrich Kodym, Michal Sedlacek and Libor Kavka

Grid-Based Wide Area Water Quality Measurement System for Surface Water....341
J6zsef Konyha

X



Design of a Thermoelectric Generator for Micro-Scale Island Mode Power Supply of Natural
Gas Infrastructure Objects....345
Wojciech Kostowski, Pawet Bargiel, Adam Klimanek, Andrzej Szlek and Krzysztof Gorny

Modeling of Flowing Underground Waters and Leakage of Syngas from Underground Coal
Gasification....352
Karol Kostar

The Optimal Vibration Control of the Plate Structure by Using Piezo-Actuators....358
Andrzej Koszewnik

Fractional Order Controller to Control Pump in FESTO MPS® PA Compact Workstation....364
Andrzej Koszewnik, Tomasz Nartowicz and Ewa Pawluszewicz

Double Inverted Pendulum for Human Hip Strategy of Balance Modelling....368
Andrzej Kot and Agata Nawrocka

Visualization of Point Clouds Built from 3D Scanning in Coal Mines....372
Tomas Kot, Petr Novak and Jan Babjak

Estimating Parameters of Loose Material Stream Using Vibration Measurements....378
Oliwia Krauze and Marek Pawetczyk

On Enhanced Mixed H2/Hoo Design Conditions for Control of Linear Time-Invariant Systems...

Dusan Krokavec and Anna Filasova

PI Fuzzy Virtual Actuator Design for Takagi-Sugeno Systems....390
Dusan Krokavec, Anna Filasova and Pavol Liscinsky

Assessment of Wear of Diamond Core Drilling Bits....396
Vitazoslav Kripa, Edita Lazarova, Lucia Ivani¢ova, Maria Krul'akova, Katarina Feriandikova
and Milan Labas

An Influence of Selected Conditions on the Production of Energy in Photovoltaic Panels
Based on Correlation Coefficients....401
Pytel Krzysztof, Hudy Wiktor, Noga Henryk and Kulinowski Wojciech

Energy Performance of Photovoltaic Panels Due to Phenomena of Urban Air Pollution
Disposal....407
Pytel Krzysztof, Hudy Wiktor, Noga Henryk and Kulinowski Wojciech

Application of Neural Networks for Honey Bee Colony State Identification....413
Armands Kviesis and Aleksejs Zacepins

The Using of Thermodynamic Model for the Optimal Setting of Input Parameters in the UCG
Process....418
Marek Laciak and Diana Raskayova

The Verification of Thermodynamic Model for UCG Process....424
Marek Laciak, Jan Kacur and Karol Kostur

Comparative Analysis of TCP/IP Security Protocols for Use in Vehicle Communication....429
Jan Lastinec and Ladislav Hudec

Orientational Path Planning for 6R Robot....434
Adrian tegowski and Michat Niezabitowski and Tomasz Grzejszczak

A Priori Model Inclusion in the Multisine Maneuver Design....440
Piotr Lichota and Daniel Agudelo Norefia

.384



Actuator Fault Estimation Technique Based on a Discrete-Time Observer Structure....446
Pavol Lis¢insky

The Utilization of the Service Oriented Architecture for Creating the Model of Cooling the
Material....451
Matej Lukac, Jan Terpak and Pavel Horovcak

Automatic Control of the Satellites’ Attitude and Stored Energy Using Inertial Wheels....455
Mihai Lungu, Romulus Lungu and Mihai Ioan

Control of Aircraft Landing Using the Dynamic Inversion and the H-inf control....461
Mihai Lungu, Romulus Lungu and Dragos Tutunea

High-level Control of RUDA - The Robot for Rescuing People in Debris and Under
Avalanches....467
Radim Luza, Martin Drahansky and Frantisek Zboril

Recursive Variable Type and Order Difference, Its Definition and Basic Properties....473
Wiktor Malesza and Dominik Sierociuk

Mathematical Modelling of Systems with State Dependent Delays. Applications for
Conveyer Belt Plants....479
Constantin Marin, Dan Popescu, Emil Petre and Dan Selisteanu

Trajectories Optimisation for Electrical Vehicles Driven by a Three-Phase Synchronous
Motor....485
Paolo Mercorelli and Oleg Sergiyenko

Conceptual Model for Design and Control of MCM Machine....490
Kanstantsin Miatliuk

Control of Electrohydraulic Drive with Valve Having Two Stepping Motors....494
Andrzej Milecki and Jarostaw Ortmann

Control of Robotic Ball Using Mobile Device....499
Jan Mimranek and Pavel Smutny

Hysteresis Modeling and Position Control of Actuator with Magnetic Shape Memory Alloy....505
Bartosz Minorowicz, Frederik Stefanski and Dariusz Sedziak

Automatic Test Generator....511
Andrea Mojzisova, Jana Pocsova and Tomas Skovranek

Neural Network Control of Nonlinear Objects....517
Agata Nawrocka, Marcin Nawrocki and Andrzej Kot

Safety Ambient Monitor for Firefighters....523
Petr Novak, Jan Babjak and Tomas Kot

Application of Predictive Control Algorithms for Thermal Comfort and Energy Saving in the
Classroom....527
Mariusz Nowak and Andrzej Urbaniak

The 3D Laser Range Finder Design for the Navigation and Mapping for the Coal Mine Robot....533
Petr Olivka, Milan Mihola, Petr Novak, Tomas Kot and Jan Babjak

Investigation of the Usefulness of the Linear Homing Guidance Law for the Motion Planning
of Mechatronic Systems....539
Biilent Ozkan

xi



Approximate Bayesian Inference Methods for Mixture Filtering with Known Model of
Switching....545
Milan Papez

Maneuvering the Attitude of Precise-Oriented Flexible Satellite Using Input Shaper in Small
Transient Structural Deflection....552
Setyamartana Parman

Case Study of an Electromagnetic Actuator....558
Dinu Patelli

Data Logger Built Using the MS8050 Bench Multimeter and Virtual Instrumentation....N/A
Nicolae Patrascoiu and Ioana Camelia Barbu

Evaluation of Inking Quality in Plastics Molding by Six Sigma Method....563
Marcela Pavlickova and Gabriela Bogdanovska

Application of Kalman Filter for High Rotational Speed Measurement....569
Miroslav Pawlenka and Miroslav Mahdal

A Two-Layer Model Predictive Control System with Adaptation to Variables Status Values....573
Crescenzo Pepe and Silvia Maria Zanoli

Fractional-Order Nonlinear Controllers: Design and Implementation Notes....579
Ivo Petras

An Effective Algorithm for Implementation of Non-Linear Fractional-Order Controller on
PLC....584
Ivo Petras and Miroslav Kéver-Dorco

Modelling and Simulation of the Effect of Ambient Parameters on the Performance of a
Combined Cycle Gas Turbine Power Plant....590
Marcin Plis and Henryk Rusinowski

Application of the Visualization Techniques in Engineering Education....596
Jana Pocsova, Andrea Mojzisova and Michal Takac

The Method for Align and Calibration of 2D Laser Scanning System....602
Petr Podesva and David Fojtik

Toolboxes and Programs for Fractional-Order System Identification, Modeling, Simulation,
and Control....608
Igor Podlubny, Ivo Petras, Tomas Skovranek and Jan Terpak

Analysis of Algorithms for Shortest Path Problem in Parallel....613
Bogdan Popa and Dan Popescu

Control and Stabilization of a Linearized System of Conservation Laws....618
Viadimir Rasvan, Eugen Bobasu and Dan Popescu

A Simulation Study on Adaptive Control Design Performance for T1DM via Individualized
Model....624
Matdas Rebro, Marian Tarnik and Jan Murgas

Mathematical Model of a Steam Turbine for the Thermal Diagnostics System....630
Henryk Rusinowski and Marcin Plis

Decentralized Model Reference Adaptive Control Design for Nonlinear Systems: Application
to Cancer Treatment....635
Farhad Sahami and Metin U. Salamci

xii



Simulation of an MR Squeeze-Mode Damper for an Automotive Engine Mount....641
Bogdan Sapinski

Minimised Weighted Covering of Service Networks....645
Milos Seda and Pavel Seda

Modelling and Investigations of Piezobender Used in Control of Electrohydraulic Servovalve....651
Dariusz Sedziak, Bartosz Minorowicz, Frederik Stefanski and Roman Regulski

Assessing the Search and Rescue Domain as an Applied and Realistic Benchmark for
Robotic Systems....657
Frank E. Schneider and Dennis Wildermuth

The Application of Various Current-Sensing Devices for Induction Motor Fault Diagnostics....663
Richard Schreiber, Petr Fuchs and Ivan Jaksch

Induction Motor Vibration Diagnostics with the Use of Stator Current Analysis....668
Richard Schreiber

New Recursive Approximation of Fractional Order Derivative and Its Application to Control....673
Dominik Sierociuk and Michal Macias

Modeling of Event-Driven Model of Production Line....679
Jolana Skutova and Jan Sikora

Application of Control Algorithms in .NET Micro Framework Technology....684
Karla Sladka and Marek Babiuch

Optimization of Magnetic Circuit in Electromagnetic Flow Meter....688
Lubomir Slavik, Jakub Rosicky and Miroslav Novak

Different Perspectives on Classification of the Internet of Things....692
Pavel Smutny

Statistical Verification of the Repeatability Regimes at Model of The Bell Furnace....697
Beata Stehlikova and Milan Durdan

A Feature Analysis of a Laser Triangulation Stand Used to Acquire a 3D Screw Thread
Image....702
Piotr Suliga

Monitoring and Control System for a Smart Family House Controlled via Programmable
Controller....706
Tomas Sysala, Martin Pospichal and Petr Neumann

Software Tools for Embedded Reconfigurable Control Algorithm Code Generation....711
Vlastimil Setka and Milan Stétina

MATLAB: The Ultimate Tool for Teaching Process Control Oriented Courses....717
Tomas Skovranek, Andrea Mojzisova and Jana Pocsova

Usage of Clustering Methods in Mathematics, Geoinformatics and Related Fields of
University Study....723
Erika Feckova Skrabul'akova, Monika Ivanova and Eva Michaeli

Cascading Safety Relays Compared to Using a Network Solution....729
Radek Stohl and Karel Stibor

Assignment of Vehicles to Transport Routes Under Uncertainty....735
Dusan Teichmann and Michal Dorda

Mathematical Models Creation Using Orchestration and Choreography of Web Services....739
Jan Terpak, Pavel Horovéak and Matej Lukac

xiii



Reconstruction of Permittivity of Unknown Materials in Free Space....743
Pavel Tomasek

Real Time Control of a Fin Loading System....747
G. Serdar Tombul

Challenges in Modern Wireless Optical Communication Systems - Free Space Optics....753
Jan Toéth, Lubos Ovsenik and Jan Turan

Vibration Damping of Simply Supported and Fixed Beams with the Use of Piezoactuators....757
Jifi Tdma, Pavel Suranek, Petr Ferfecki, Miroslav Mahdal and Renata Wagnerova

Stochastic Models for Parallel Road Tracks....763
Semiha Tirkay and Hiiseyin Akcay

Identification and Evaluation of Alarm Logs from the Alarm Management System....769
Patrik Urban and Lenka Landryova

Spectroscopic Measurement of Trivalent and Hexavalent Chromium....775
Hana Vaskova and Karel Kolomaznik

A New Method to Robust Controller Design....779
Vojtech Vesely

Loop Transfer Recovery for Fractional Order Control Systems. First Results....782
Blas M. Vinagre, Inés Tejado, Miguel Romero and Dominik Sierociuk

Control of Mechanical Systems with Uncertainties....788
Antonin Vitecek and Miluse Viteckova

2DOF PID Controller Tuning for Integrating Plants....793
Miluse Viteckova and Antonin Vitecek

Angular Displacement Determination of an Iron Board for The Cutting Plan Correction....798
Martin Vojif and Leos Beran

Proposal of Expert System for Hotel Booking System....804
Bogdan Walek, Oldrich Hosek and Radim Farana

Beekeeping in the Future - Smart Apiary Management....808
Aleksejs Zacepins, Armands Kviesis, Uwe Richter, Peter Ahrendt, Saban Tekin and Mahmut
Durgun

Mathematical Modeling of Industrial Robots Based on Hamiltonian Mechanics....813
Vaclav Zada and Kvétoslav Belda

Hexapod Robot: Test Platform for Bio-Inspired Controllers....819
Marek Zak, Jaroslav Rozman and Frantisek V. Zboril

The Importance of Cooperation and Consistency in Two-Layer Model Predictive Control....825
Silvia Maria Zanoli and Crescenzo Pepe

Modulated Wideband Convertor for a-Bandlimited Signals in Fractional Fourier Domain....831
Haoran Zhao, Liyan Qiao and YangQuan Chen

Additional Paper

Data Logger Built Using the MS8050 Bench Multimeter and Virtual Instrumentation....836
Nicolae Patrascoiu, Ioana Camelia Barbu

Xiv





