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Date: Wednesday, August 31, 2016 
Time:  10:00 - 11:00 
Room:  Room 1 
Chair: Krzysztof Galkowski 

 Desensitization of the Time-Optimal Trajectories .................................................................... 692 
 

AGH University of Science and Technology, Poland 

 On Assignability of Lyapunov Spectrum of Discrete Linear Time-Varying System 
with Control ................................................................................................................................ 697 
Artur Babiarz2, Irina Banshchikova3, Adam Czornik2 1

Niezabitowski2, Svetlana Popova3 
1National Academy of Sciences of Belarus, Belarus; 2Silesian University of Technology, 
Poland; 3Udmurt State University, Russia 

 Existence of Reachable Pairs (A,B) of Discrete-Time Linear Systems ................................... 702 
Tadeusz Kaczorek, Kamil Borawski 
Bialystok University of Technology, Poland 



C3L-B UAVs 
Date: Wednesday, August 31, 2016 
Time:  10:00 - 11:00 
Room:  Room 2 
Chair: Bogdan Kreczmer 

 Thrust Pulse Control for UAV Control System Reconfiguration ............................................. 708 
 

Warsaw University of Technology, Poland 

 Robust Estimation Algorithm of Altitude and Vertical Velocity for Multirotor UAVs............. 714 
 

d 

 Software Environment for Simulation of UAV Multi-Agent System ........................................ 720 
 

Silesian University in Opava, Czech Rep. 



C3L-C Signal Processing III 
Date: Wednesday, August 31, 2016 
Time:  10:00 - 11:00 
Room:  Room 3 
Chair: Przemyslaw Ignaciuk 

 Observer and Filter Approaches for the Frequency Analysis of Speech Signals ................. 726 
Andreas Rauh2, Susann Tiede1, Cornelia Klenke1 
1Independent Contractor, Germany; 2Universität Rostock, Germany 

 Stochastic Filter Approaches for a Phoneme-Based Segmentation of Speech 
Signals ........................................................................................................................................ 732 
Andreas Rauh2, Susann Tiede1, Cornelia Klenke1 
1Independent Contractor, Germany; 2Universität Rostock, Germany 

 A Stochastic Approach to Contrast Detection Autofocusing. a 2D Case Analysis ............... 738 
 

 



C3L-D Biological Modelling and Simulation 
Date: Wednesday, August 31, 2016 
Time:  10:00 - 11:00 
Room:  Room 4 
Chair:  Korbicz 

 Valuable Experimental Model of Contraction Pneumatic Muscle Actuator ............................ 744 
Alaa Al-Ibadi, Samia Nefti-Meziani, Steve Davis 
University of Salford, United Kingdom 

 Cell Structures Modeling Using Fractal Generator and Torus Geometry .............................. 750 
Przemyslaw Mazurek 
West Pomeranian University of Technology Szczecin, Poland 

 A Control-Theoretic Approach for Human Postural Control Modeling .................................. 756 
Karim Tahboub 
Palestine Polytechnic University, Palestine 
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Date: Wednesday, August 31, 2016 
Time:  10:00 - 12:00 
Room:  Poster Area 1 
Chair: Rafal Stanislawski 

 A Simulation Investigation Into the Signal Reconstruction Accuracy of the 
Transducer with Pulse Frequency Output ................................................................................ 762 

 
Lublin University of Technology, Poland 

 Bayesian Analysis of EEG Signal Frequency Components .................................................... 767 
 

AGH University of Science and Technology, Poland 

 Cameras Vibrations Influence on Efficiency of Teleoperated Unmanned Ground 
Vehicle ........................................................................................................................................ 772 

 
Military University of Technology in Warsaw, Poland 

 Input Shaping Tuning with Usage of Particle Swarm Optimization ........................................ 778 
Maciej Gniadek, Stefan Brock 

 

 Detection of Facial Gestures Artefacts Created During an EEG Research Using 
Artificial Neural Networks .......................................................................................................... 783 
Arkadiusz Kubacki, Lukasz Sawicki, Piotr Owczarek 

 

 No-Reference Quality Assessment of 3D Prints Based on the GLCM Analysis .................... 788 
 

West Pomeranian University of Technology Szczecin, Poland 

 RT/FPGA Implementation of the IEEE 1451 Standard in Sensors for Machine 
Conditioning Systems ............................................................................................................... 794 

  
Silesian University of Technology, Poland 

 Evaluation of Calibration Results Using the Least Median of Squares Method in 
the Case of Linear Multivariate Models .................................................................................... 800 
Dariusz Buchczik, Witold Ilewicz 
Silesian University of Technology, Poland 

 Particle Filter in Multidimensional Systems ............................................................................. 806 
Piotr Kozierski, Talar Sadalla, Adam Owczarkowski, Szymon Drgas 

 

 Allophones in Automatic Whispery Speech Recognition ....................................................... 811 
 

 

 Digital Filter Design for Compensating the Nonlinear Behavior of Sound Intensity 
Probe ........................................................................................................................................... 816 
Witold Mickiewicz 
West Pomeranian University of Technology Szczecin, Poland 

 Novel Rough Neural Network for Classification with Missing Data ........................................ 820 
Robert Nowicki, Rafal Scherer, Leszek Rutkowski 

 

 Reconstructing Method of Nonlinear Dynamic Surfaces ........................................................ 826 
Volodymyr Khoma2, Wojciech Hunek2, Anna Khoma1 
1National University Lviv Polytechnic, Ukraine; 2Opole University of Technology, Poland 



 Fractional Order Controller in a Servo Drive - Case of Cogging Moment .............................. 832 
Bogdan Broel-  
West Pomeranian University of Technology Szczecin, Poland 



C5L-A Fractional Order Systems II 
Date: Wednesday, August 31, 2016 
Time:  11:20 - 13:00 
Room:  Room 1 
Chair: Krzysztof Latawiec 

 Extensions of the Cayley-Hamilton Theorem to Fractional Descriptor Linear 
Systems ...................................................................................................................................... 838 
Tadeusz Kaczorek 
Bialystok University of Technology, Poland 

 Implementation Issues in Discretization of Fractional-Order Derivative Using the 
Al-Alaoui Operator ..................................................................................................................... 844 
Rafa 2, Marek Rydel2 1 
1Opole University of Opole, Poland; 2Opole University of Technology, Poland 

 Relative Observability, Duality for Fractional Differential-Algebraic Delay Systems 
with Jumps Within Riemann-Liouville Fractional Derivatives ................................................. 848 
Zbigniew Zaczkiewicz 

 

 A New Variant of Adams - Bashforth - Moulton Method to Solve Sequential 
Fractional Ordinary Differential Equation ................................................................................. 854 

 
 

 The Second Form of the Variable–, Fractional–Order Discrete–Time Integrator ................... 859 
Piotr Ostalczyk2, Dorota Mozyrska1 
1Bialystok University of Technology, Poland; 2Lodz University of Technology, Poland 



C5L-B Fault Detection 
Date: Wednesday, August 31, 2016 
Time:  11:20 - 13:00 
Room:  Room 2 
Chair: Andreas Rauh 

 Fault Monitoring and Fault Tolerant Control in Distillation Columns ..................................... 865 
 

Newcastle University, United Kingdom 

 Fault-Tolerant Control and Diagnosis for a Non-Linear System with an Unknown 
Input Observer ............................................................................................................................ 871 
Marcel Luzar 
University of Zielona Góra, Poland 

 Towards Robust Process Fault Estimation for Uncertain Dynamic Systems ........................ 877 
Marcin Pazera, Marcin Witczak 
University of Zielona Góra, Poland 

 A Quadratic Boundedness Approach to Adaptive Simultaneous Sensor and 
Actuator Fault Estimation .......................................................................................................... 883 

 
University of Zielona Góra, Poland 

 Towards a Practical Reachability Test for Dynamic Systems Under Process Faults............ 889 
Marcin Witczak2 2 - 2, Damiano Rotondo1

Puig1 
1Universitat Politècnica de Catalunya, Spain; 2University of Zielona Góra, Poland 



C5L-C Modelling and Simulation II 
Date: Wednesday, August 31, 2016 
Time:  11:20 - 13:00 
Room:  Room 3 
Chair:  Horn 

 Adaptive Position-Dependent Friction Characteristics for Electromagnetic 
Actuators .................................................................................................................................... 895 
Hanna Wenzl1, Christian Knöbel1 1, Harald Aschemann2 
1Hochschule Konstanz für Technik, Wirtschaft und Gestaltung, Germany; 2Universität 
Rostock, Germany 

 Model of the Air Stream Ratio for an Electromagnetic Mill Control System .......................... 901 
 

Silesian University of Technology, Poland 

 Dynamic Modeling and Simulation of a Bicycle Stabilized by LQR Control .......................... 907 
Adam Owczarkowski, Dariusz Horla, Piotr Kozierski, Talar Sadalla 

 

 Reproduction of Equipment Wear Characteristics with Kernel Regression .......................... 912 
 

Warsaw University of Technology, Poland 

 Estimation of Internal Exhaust Gas Recirculation and Scavenging Gas in an 
Engine with Variable Valve Lift .................................................................................................. 918 
Daniel Schwarz1, Harald Aschemann1, Robert Prabel1, Thorsten Schmidt2 
1Universität Rostock, Germany; 2Volkswagen AG, Germany 



C5L-D Robotics VI 
Date: Wednesday, August 31, 2016 
Time:  11:20 - 13:00 
Room:  Room 4 
Chair: Ian Walker 

 Simulation-Based Comparison of 2D Scan Matching Algorithms for Different 
Rangefinders .............................................................................................................................. 924 
Q  
Fraunhofer IOSB-AST, Germany 

 A Hierarchical Global Path Planning Based on Multi—Objective Particle Swarm 
Optimization ............................................................................................................................... 930 
Thi Thoa Mac2, Cosmin Copot2, Trung Tran Duc1, Robin De Keyser2 
1Hanoi University of Science and Technology, Vietnam; 2Universiteit Gent, Belgium 

 Saddle Point Detection of the Navigation Function in Nonholonomic Mobile Robot 
Control ........................................................................................................................................ 936 

 
 

 Distributed NAO Robot Navigation System in the Hazard Detection Application ................. 942 
Wojciech Dudek, Konrad Banachowicz, Wojciech Szynkiewicz, Tomasz Winiarski 
Warsaw University of Technology, Poland 

 Advanced Control Techniques to Mitigate the Stop-and-Go Waves on a Highway 
Traffic with Different Vehicles ................................................................................................... 948 
Cosmin Copot3 1, Robin De Keyser2 
1Technical University of Iasi, Romania; 2Universiteit Gent, Belgium; 3University of 
Antwerp, Belgium 



C6L-A Nonlinear Control 
Date: Wednesday, August 31, 2016 
Time:  15:00 - 16:00 
Room:  Room 1 
Chair: Andrzej Bartoszewicz 

 Nonlinear Robust Backstepping Control Method Approach for Single Phase 
Inverter ........................................................................................................................................ 954 
Elif Kolbasi, Murat Seker 
Gebze Tehnical University, Turkey 

 Design and Implementation of the Air/Water Heat Pump Controller with Increased 
Coefficient of Performance ........................................................................................................ 959 
Piotr Tatjewski2 2, Piotr Marusak2, Marian Rubik2 2, 
Maciej Szumski1 1 
1Plum Ltd., Poland; 2Warsaw University of Technology, Poland 

 Comparison of Linear and Nonlinear Feedback Control for a Half-Car Model with 
MR Dampers ............................................................................................................................... 965 

 
Silesian University of Technology, Poland 



C6L-B Optimization I 
Date: Wednesday, August 31, 2016 
Time:  15:00 - 16:00 
Room:  Room 2 
Chair: Ewa Pawluszewicz 

 Heuristic Solving Some Discrete-Continuous Project Scheduling Problems with 
Discounted Cash Flows ............................................................................................................. 971 

 
 

 Optimal Allocation of Power - Graphical Interpretation of Some Scheduling 
Problem ....................................................................................................................................... 975 

 
ity of Technology, Poland 

 Multi-Objective Control Optimization for Congestion Avoidance in Computer 
Networks ..................................................................................................................................... N/A 

 
West Pomeranian University of Technology Szczecin, Poland 



C6L-C Predictive Control II 
Date: Wednesday, August 31, 2016 
Time:  15:00 - 16:00 
Room:  Room 3 
Chair: Harald Aschemann 

 Non-Linear System Predictive Control Based on PWARX Models ......................................... N/A 
Olfa Yahya, Zeineb Lassoued, Kamel Abderrahim 
National School Engineers De Gabès, Tunisia 

 Embedded Model Predictive Control of Unmanned Micro Aerial Vehicles ............................ 992 
1, Giuseppe Loianno2, Martin Saska1 

1Czech Technical University in Prague, Czech Rep.; 2University of Pennsylvania, United 
States 

 Complex Manoeuvres of Heterogeneous MAV-UGV Formations Using a Model 
Predictive Control ...................................................................................................................... 998 

 
Czech Technical University in Prague, Czech Rep. 



C6L-D Modelling and Simulation III 
Date: Wednesday, August 31, 2016 
Time:  15:00 - 16:00 
Room:  Room 4 
Chair: Roman Smierzchalski 

 Mobile Ad Hoc Network for a Heavy Gas Cloud Boundary Estimation and Tracking ......... 1004 
1, Ewa Niewiadomska-Szynkiewicz2 

1Research and Academic Computer Network, Poland; 2Warsaw University of 
Technology, Poland 

 Application of Sampling-Based Path Planning for Tunnel Detection in Dynamic 
Protein Structures .................................................................................................................... 1010 

1 2 
1Czech Technical University in Prague, Czech Rep.; 2Masaryk University, Czech Rep. 

 On Significance of Second-Order Dynamics for Coupled Tanks Systems .......................... 1016 
Rafal Grygiel, Robert Bieda, Marian Blachuta 
Silesian University of Technology, Poland 



D1L-A Plenary Lecture IV 
Date: Thursday, September 1, 2016 
Time:  09:00 - 10:00 
Room:  Room 1 
Chair:  Korbicz 

 Intelligent Fault Monitoring of Critical Infrastructure Systems ...................................... No Paper 
Marios M. Polycarpou 
University of Cyprus 



D2L-A Adaptive Control I 
Date: Thursday, September 1, 2016 
Time:  10:00 - 11:00 
Room:  Room 1 
Chair: Maciej Lawrynczuk 

 Adaptive Control of Torsional Oscillations in Drill Strings Using a Continuous-
Discrete Extended Kalman Filter ............................................................................................. 1022 

 
Technische Universität Clausthal, Germany 

 Comparison of Various Barrier Lyapynov Functions for Adaptive Control of 
Nonlinear Systems ................................................................................................................... 1027 

 
Lodz University of Technology, Poland 



D2L-B Control and Systems Theory III 
Date: Thursday, September 1, 2016 
Time:  10:00 - 11:00 
Room:  Room 2 
Chair: Tadeusz Kaczorek 

 Dynamic Quasi-Soft VSC of Discrete-Time Systems with Magnitude-Constrained 
Inputs ........................................................................................................................................ 1033 

 
Lodz University of Technology, Poland 

 An Unconditionally Stable Approximation of a Circular Flexible Plate Described by 
a Fourth Order Partial Differential Equation ........................................................................... 1039 
Petr Augusta1, Blazej Cichy3 3, Eric Rogers2 
1Czech Academy of Sciences, Czech Rep.; 2University of Southampton, United 
Kingdom; 3University of Zielona Góra, Poland 

 On the Lyapunov, Perron, Bohl and General Exponents of Discrete Linear Time-
Varying Diagonal Systems ...................................................................................................... 1045 
Artur Babiarz 
Silesian University of Technology, Poland 



D2L-C Control Applications II 
Date: Thursday, September 1, 2016 
Time:  10:00 - 11:00 
Room:  Room 3 
Chair: Marian Blachuta 

 Control and Robust Tower Oscillation Damping for a Wind Turbine Equipped with 
a Hydrostatic Drive Train and a Synchronous Generator ..................................................... 1051 

 
Universität Rostock, Germany 

 Time-Optimal Control for Reaction Wheel Pendulum ............................................................ 1057 
 

AGH University of Science and Technology, Poland 

 Geometric Path Following Control for an Omnidirectional Mobile Robot ............................ 1063 
1, Sergey Chepinskiy2, Aleksandr Krasnov2, Botao Zhang1, Huimin Liu2, Yifan 

Chen2, Denis Khvostov2 
1Hangzhou Dianzi University, China; 2ITMO University, Russia 



D2L-D Robotics VII 
Date: Thursday, September 1, 2016 
Time:  10:00 - 11:00 
Room:  Room 4 
Chair: Przemyslaw Mazurek 

 Application of Vision Information to Planning Trajectories of Adept Six-300 Robot .......... 1069 
Tadeusz Szkodny 
Silesian University of Technology , Poland 

 Phase Shift Determination for Azimuth Angle Estimation of Echo Arrival Direction .......... 1076 
Bogdan Kreczmer 

 

 Three-Dimensional Mapping for Data Collected Using Variable Stereo Baseline ............... 1082 
Zdzis  

 



D3P-E Poster Session V 
Date: Thursday, September 1, 2016 
Time:  10:00 - 12:00 
Room:  Poster Area 1 
Chair: Pawel Dworak 

 Utilization of Textured Stereovision for Registration of 3D Models of Objects ................... 1088 
Tomasz Kornuta1 2 
1IBM Research, Almaden/Warsaw University of Technology, United States; 2Warsaw 
University of Technology, Poland 

 Stability Analysis of a Tri-Wheel Mobile Robot ...................................................................... 1094 
Ryszard Beniak, Tomasz Pyka 
Opole University of Technology, Poland 

 Semiautonomous Wheelchair Human-Aware Navigation in Crowded Environments 
Based on Long-Term Pedestrians Motion Prediction ............................................................ 1098 
Krzysztof Skrzypczyk 
Silesian University of Technology, Poland 

 Comparing Control Algorithms of Quadrocopters to Implement Their Atypical 
Maneuvers ................................................................................................................................ 1104 
Ryszard Beniak, Oleksandr Gudzenko 
Opole University of Technology, Poland 

 Bilateral Control of Nonlinear Teleoperation System Using Parallel Force/Position 
Control Approach and Online Environment Estimation ........................................................ 1110 
Outayeb Adel1 1, Redouane Toumi2 
1Université des sciences et de la technologie Houari-Boumediene, Algeria; 2University of 
Sciences and Technology Houari Boumediene, Algeria 

 Invasive Weed Optimization Algorithm Optimized Fuzzy Logic Scaling Parameters 
in Controlling a Lower Limb Exoskeleton .............................................................................. 1116 
Ghasaq Al-Rezage, Hyreil Kasdirin, Siti Khadijah Ali, M.Osman Tokhi 
University of Sheffield, United Kingdom 

 Robotic Arm Control System for Mars Rover Analogue ........................................................ 1122 
j-Sienkiewicz 

Bialystok University of Technology, Poland 

 Manipulator Path Control with Variable Order Fractional Calculus ...................................... 1127 
 

Silesian University of Technology , Poland 

 Modelling of Spur Gear Cutting Kinematics for Multipurpose Milling Center ...................... 1133 
 

Pozn  

 Development of a Mobile Platform for a Remote Medical Teleoperation Robot .................. 1137 
ak2 2, Adam Kurnicki1 

1Lublin University of Technology, Poland; 2

Technology, Poland 

 Ballbots Rolling Elements Shape Determination ................................................................... 1143 
 

Lodz Univeristy of Technology, Poland 

 Influence of an EOD Engineer Robot Manipulator Structure on the Effector's 
Accuracy Using Intuitive Control System .............................................................................. 1148 

 
Military University of Technology in Warsaw, Poland 



 Concept and Preliminary Research of Anthropomorphic Manipulator with 
Hydrostatic Drive System for Mobile Robot ........................................................................... 1154 

 
Military University of Technology in Warsaw, Poland 

 Extreme Learning Machine Based Robotic Arm Modeling .................................................... 1160 
1 2, Deniz Korkmaz2 

1Bingöl University, Turkey; 2Firat University, Turkey 

 Model and Analysis of Pedals Ergonomic Load Torque Angular Distribution in the 
Pedaling-by-Wire System ........................................................................................................ 1164 

 
 



D4L-A Adaptive Control II 
Date: Thursday, September 1, 2016 
Time:  11:20 - 13:00 
Room:  Room 1 
Chair: Krzysztof Latawiec 

 Cascade Balance-Based Adaptive Control of Heating System - Simulation 
Validation .................................................................................................................................. 1170 

2, Rafal Czubasiewicz1 
1 2Silesian University of Technology , Poland 

 Adaptive Tracking Control of a Duffing Oscillator with Hard Error Constraints .................. 1176 
i 

Lodz University of Technology, Poland 

 Practical Verification of Adaptive Dynamic Matrix Control with Interpolated 
Parameters ............................................................................................................................... 1182 

 
Silesian University of Technology, Poland 

 The Design of Ship Autopilot via Robust Adaptive Feedback Linearization ....................... 1188 
Zenon Zwierzewicz 
Maritime University of Szczecin, Poland 

 Performance Enhancement for GPS/INS Fusion by Using a Fuzzy Adaptive 
Unscented Kalman Filter ......................................................................................................... 1194 

 
Carleton University, Canada 



D4L-B Optimization II 
Date: Thursday, September 1, 2016 
Time:  11:20 - 13:00 
Room:  Room 2 
Chair: Andrzej Myslinski 

 PSO Based Feedrate Optimization with Contour Error Constraints for NURBS 
Toolpaths .................................................................................................................................. 1200 
Krystian Erwinski1, Marcin Paprocki1, Andrzej Wawrzak1, Lech Grzesiak2 
1Nicolaus Copernicus University in Torun, Poland; 2Warsaw University of Technology, 
Poland 

 Lyapunov Matrices Approach to the Parametric Optimization of a Time Delay 
System with a PI Controller ..................................................................................................... 1206 

 
AGH University of Science and Technology, Poland 

 Guaranteed Cost Estimation and Control for Nonlinear System Using LMI 
Optimization ............................................................................................................................. 1211 
Mariusz Buciakowski2 1 
1Universitat Politècnica de Catalunya, Spain; 2University of Zielona Góra, Poland 

 On Evaluating Hinf and H2 Performance of Uncertain Systems ........................................... 1217 
Vladimir Pozdyayev 
Arzamas Polytechnic Institute of Nizhny Novgorod State Technical University, Russia 

 Battery State Observation and Condition Monitoring Using Online Minimization .............. 1223 
1, Enrico Mank1, Harald Aschemann2, Andreas Rauh2 

1Hochschule Konstanz für Technik, Wirtschaft und Gestaltung, Germany; 2Universität 
Rostock, Germany 



D4L-C Modelling and Simulation IV 
Date: Thursday, September 1, 2016 
Time:  11:20 - 13:00 
Room:  Room 3 
Chair: Wojciech Hunek 

 A Concept of a Decision Support System for the Selection of a Knowledge 
Management Tool for a Manufacturing Company .................................................................. 1229 

-Maliszewska2, Irene Krebs1 
1Brandenburg University of Technology Cottbus-Senftenberg, Germany; 2University of 
Zielona Góra, Poland 

 Adapting State--Space Reduction Techniques to Match Steady--State Responses ........... 1234 
Daniele Casagrande2 1 aro2 
1Systems Research Institute, Polish Academy of Sciences, Poland; 2Università di Udine, 
Italy 

 Model of Optimal Maneuver Used in Tactical Decision Support System ............................. 1240 
Petr Stodola2 1 2 
153rd Reconnaissance and Electronic Warface Regiment, Czech Rep.; 2University of 
Defence, Czech Rep. 

 The Emergence on Isolated Time Scales ............................................................................... 1246 
Ewa Girejko1, Agnieszka Malinowska1, Ewa Schmeidel2 2 
1Bialystok University of Technology, Poland; 2University of Bialystok, Poland 

 Modelling of a Post-Combustion CO2 Capture Process Using Extreme Learning 
Machine ..................................................................................................................................... 1252 

2 2, Eni Oko1, Meihong Wang1 
1Hull University, United Kingdom; 2Newcastle University, United Kingdom 



D4L-D Signal Processing IV 
Date: Thursday, September 1, 2016 
Time:  11:20 - 13:00 
Room:  Room 4 
Chair: Rafal Stanislawski 

 Development of Electrochemical Measurement System Using Cyclic Voltammetry 
Method ...................................................................................................................................... 1258 

1 2, Przemyslaw Makiewicz1, Marcin Biegun2, Daniel 
Matias1, Andrzej Biedka2, Krzysztof Penkala2 
1West Pomeranian University of Technology, Poland; 2West Pomeranian University of 
Technology Szczecin, Poland 

 Scatter Measure for Trajectory Estimation of Periodic Signals Using Track–
Before–Detect Approach ......................................................................................................... 1262 
Przemyslaw Mazurek 
West Pomeranian University of Technology Szczecin, Poland 

 Evaluation of Copper Ore Granularity and Flow Rate Using Vibration 
Measurements .......................................................................................................................... 1267 
Oliwia Krauze, Marek  
Silesian University of Technology, Poland 

 Research of the Defects in Pet Preform ................................................................................. 1273 
Andrius Laucka, Darius Andriukaitis, Vytautas Markevicius, Mindaugas Zilys 
Kaunas University of Technology, Lithuania 

 Computer Vision System for Defects Detection in PET Preform .......................................... 1280 
Andrius Laucka, Darius Andriukaitis, Algimantas Valinevicius, Dangirutis Navikas 
Kaunas University of Technology, Lithuania 

 




