General Topics of Thesis for Academic Year 2022/2023
The condition of the choice of thesis is selecting subjects from the same department.
Department of Telecommunications (Department no. 440):
Post-quantum cryptography (miroslav.voznak@vsb.cz)

Abstract: The aim of the final thesis is implementation of selected post-quantum cryptographics algorithms and a comparison of their performance to the existing conventional algorithms.  The new promising post-quantum algorithms are included liboqs open source C library and currently popular are contained for example in openssl library. The results should show a computational complexity and feasibilty of implementations of various cryptographic algorithms.

Department of Cybernetics and Biomedical Engineering (Department no. 450):
Processing and Diagnosis of the Multichannel Abdominal Fetal Electrocardiogram for the Needs of Non-invasive Medicine (radek.martinek@vsb.cz)

Abstract: Fetal electrocardiography is among the most promising methods of modern electronic fetal monitoring. However, before they can be fully deployed in the clinical practice as a gold standard, the challenges associated with the signal quality must be solved. During the last two decades, a great amount of articles dealing with improving the quality of the fetal electrocardiogram signal acquired from the abdominal recordings have been introduced. Non-invasive fECG may become a very effective and essential tool in the future. It contains valuable information that can help physicians in the diagnosis and monitoring of hypoxia (lack of oxygen) in the case of endangered fetuses during pregnancy and childbirth.

The Real Implementation of Channel equalizer into the System of Software Defined Radio (radek.martinek@vsb.cz)
Abstract: Equalization Methods used to suppress the transmission channel disturbances which indirectly leads to an increase in a transmission rate. Based on the overview, the goals for the needs of design, implementation, and verification of the methods for the adaptive equalization of transmission channels with time-varying characteristics were set as following: a) Application for generating and analyzing digitally modulated signals, including tools for modeling the transmission channel properties (i.e. communication system Software simulator according to the Shannon scheme) based on the software defined radios and virtual instrumentation. b) Implementation of proposed adaptive equalization techniques on real hardware in the form of a modular measurement system PXI (PCI extensions for Instrumentation) based on the SDR, consisting of RF vector signal generator VSG and vector signal analyzer and RF VSA.

Speech Signal Processing in Smart Technology and Industry 4.0 (radek.martinek@vsb.cz)

Abstract: In today's over-technological world is a voice communication via a modern communication interface (classic phones, IP phones, mobile communications - smartphone, via the internet - tablet, Google, Skype, etc.) an essential part of our lives. Voice communication is often degraded by noise in the real conditions. Such noise can be, for example, the noise from vehicles, household appliances, city noise, noise caused by entertainment technology (TV, PC, Hi-Fi), natural noise resources, etc. Such noise decreases the communication quality. Another important example is using the voice control - the background noise can lead to unrecognized command or even to a command confusion. Therefore, it is necessary to develop systems that would eliminate the background noise.
Remote Home Care Applications (1student) (martin.cerny@vsb.cz)
Abstract: Thesis is focused on design and testing of remote home care technologies for elderly. Students will work with devices for measurement of biological signals, the networking of these devices. The other possible focus is on application of artificial intelligence methods for processing of measured values in these systems. This topic is silved as a key topic of biomedical engineering “living laboratory” is owned driven by our department.
Gait analysis using inertial sensors (1 student) (martin.cerny@vsb.cz)
Abstract: The thesis apply inertila sensors for gait analysis. There will be done research in the questions of correct placement of such sensors, methods for signal processing with possible applications of quaternions. Student will work with modern intertial sensors and also XSESN system for validation of measured values. This topic will be solved in cooperation with commercial company focused into similar topics.
Application of inertial sensors in biomedical engineering (1 student) (martin.cerny@vsb.cz)
Abstract: The applications of inertial sensors into biomedical engineering could be very wide. The example of focus in frame of this topic is application of inertial sensors into rehabilitation devices, commonly used in medical practice. Student should include correctly inertial sensor into existing rehabilitation device, measure signal from it and process them. The purpose of the work is to motivate patients to rehabilitate more, to motivate them using approaches of biofeedback.  Alto to propose medical doctors more information about the process of rehabilitation. This topic will be solved in cooperation with university hospital of Ostrava. 

Actimetry – position, location and fall detection from accelerometers signal (martin.cerny@vsb.cz)
Abstract: In modern day with modern technologies and modern procedures, where many kinds of human activities take place, biomedicine has an important place. It focuses on the connection between medical science and technical science, in order to find new diagnostic and monitoring instruments for protection of human health. One of the primary monitoring element is reading the physical characteristics of the human. It means to monitor movement and positions of human body. Now there exists technical instruments, which can scan and evaluate these parameters with good results. For example, accelerometers, gyroscopes. The signals of these instruments can be processed, evaluated and, with combination of biological signals, it could make up a large-scale monitoring system, for use by a patient in home care without need of medical professional.
The goal of the project will be development of laboratory task, for data measurement and processing from accelerometers and gyroscopes. The sensors on phantom model will be placed into the black box and there were analysed and compared the position of the phantom in time during random movement of BlackBox. The signal from different sensor type will be compared.

Modern Methods of Signal Processing (zdenek.machacek@vsb.cz) 
Abstract: Design, implementation and realization of the complex system solution for the analysis and detection of audio or video data signal for the real time industrial applications. The system will be developed with a sequence of sophisticated algorithms and methods to analyses performing, which allow signal processing, system parameters changing and visualization on the user interface. Implementation of modern signal processing methods enables realization and innovation of existing legacy systems and it improves the detection accuracy in signal processes.

Machine vision in industry (zdenek.machacek@vsb.cz)
Abstract: Design, implementation and realization of the machine vision, where image information is obtained to support the manufacturing process. The system will be developed with a sequence of sophisticated vision algorithms and methods to quality control, where details or final products are automatically inspected for defects. Implementation of machine vision methods enables realization and detection of position and orientation of small objects placed in robotic arm and their optical sorting.

Industry 4.0 in manufacturing process (zdenek.machacek@vsb.cz)
Abstract: Design, implementation and realization of the automation, systems integration with digitalization with more sophisticated logistics for reducing the negative human impacts associated with industry and for implementing sustainable development. Analyse and use the modern methods of machine vision, autoconfiguration and self-diagnostics, auto adaptation and digital twinning with neural network algorithms.

IoT devices using Real-Time Operating Systems (max. 4 students) (zdenek.slanina@vsb.cz) 
Abstract: Nowadays it is age of IoT (Internet of Things). The goal of this project is measuring chain with basic environment sensors connected with development boards using real-time operating systems (Linux, FreeRTOS, ...). Processed data are sent to cloud and visualized there. As the alternative visualisation is used modern SCADA/HMI concept based on internet browsers.
Big Data Analysis in Intelligent Buildings within IoT (1 student) (jan.vanus@vsb.cz)
Abstract: For control of operational and technical functions are used world standards like KNX technology, Bacnet technology, LonWorks technology. In the framework of the management of operational technical conditions in Intelligent Buildings, a large number of measured values of electrical and non-electrical quantities are available. Design a methodology and procedure for processing and analyzing Big Data in Intelligent Buildings within IoT. Create a database of characteristics of operational statuses with a technological description.
Using Soft Computing Methods to Identify of Operational Technical statuses in Smart Home within IoT (1 student) (jan.vanus@vsb.cz) 
Abstract: For control of operational and technical functions are used world standards like KNX technology, BACnet technology, LonWorks technology. In the framework of the management of operational technical conditions in Smart Home, a large number of measured values of electrical and non-electrical quantities are available. Using the selected  Soft Computing Method, design a  methodology for recognition of typical operational and technical statuses in Smart Home with implemented an appropriate tool within the IoT platform.

Buildings control (david.vala@vsb.cz)
Abstract: Thesis in are of building control is dedicated to Smart Building and Smart City infrastructure. Topic include mix of hardware and software design, analog and digital electronic circuit, microprocessor/ microcontroller, communication interfaces, sensors, low level programing. Topic in building control is aimed to several areas including: 
· Energy measurement and control
· Inner environment monitoring and control
· Low level  device control based on KNX
· Smart home appliance

Energy harvesting (bohumil.horak@vsb.cz)
Abstract: The project deals with usability of renewable sources of energy for supply of mobile sensors in applications where connecting to grid is impractical or impossible. The free energy is then transferred to the usable electrical energy. It is necessary find the most suitable kind of source for energy harvesting. The main point of project will be analysis of energy harvesting source and then use this information for modeling in program Matlab to set up appropriate specifications of components of the device.  All data have to be analyses and the results of the study were applied to the design and later experimental making of Energy Harvesting device. Experimental exploitability of the device has to be compare with the results of mathematical simulation in program MATLAB and with the results of other studies from all over the world dealing with this topic.

Buildings control – internal environment control (david.vala@vsb.cz)
Abstract: Thesis in are of building control is dedicated to building internal environment and   infrastructure. Topic include mix of hardware and software design, analog and digital electronic circuit, microprocessor/ microcontroller, communication interfaces, sensors, low level and application programing for buildings internal environment measurement, analyzing and control.
Buildings control – energy/electromobility (bohumil.horak@vsb.cz)
Abstract: Thesis in are of building control is dedicated to energy independent family home and his infrastructure with stationary accumulation systems and electric car as electricity accumulation unit. Topic include mix of hardware and software design, analog and digital electronic circuit, microprocessor/ microcontroller, communication interfaces, sensors, low level programing and programming of applications. Topic is aimed to area family home electricity consumption, energy saving, energy harvesting and by-accumulation and use under optimalizing criteria.
Mobile robots - car/transportation means autonomity (bohumil.horak@vsb.cz)
Abstract: The project deals with service robots – mobile robots usability for autonomous transportation of goods in industry and/or persons in cities. Topic include mix of mechanical construction, hardware and software design, analog and digital electronic circuit, microprocessor/ microcontroller,  communication interfaces, sensors, low level programing and programming of applications. Topic is aimed to area transportation in industry, path finding, energy saving, transportation safety.

Energy generator/accumulator control (bohumil.horak@vsb.cz)
Abstract: The project deals with energy generators (electricity)and their control as photovoltaic solar systems, wind mills, generators with combustion engine/turbine, fuel cells and energy accumulation (by-production, chemical batteries, …) for delivery of electricity and heat for family homes and small comunities. Topic include mix of mechanical construction, hardware and software design, analog and digital electronic circuit, microprocessor/ microcontroller, communication interfaces, sensors, low level programing and programming of applications. Topic is aimed to area small energy units with power up to 20kW.
CNC technology control  (bohumil.horak@vsb.cz)
Abstract: The project deals with CNC technologies (drilling, milling, laser cutting, photolitography for PCB production, 3D printing). Topic include mix of mechanical construction, hardware and software design, analog and digital electronic circuit, microprocessor/ microcontroller, communication interfaces, sensors, low level programing, G-code programming and programming of applications. Topic is aimed to area small industraol production CNC units and education.
Applications of Industrial IoT principles on laboratory production line (jiri.koziorek@vsb.cz)
Abstract: The physical model of production line is placed in Laboratory of programmable controllers and distributed control systems. The model is controlled by distributed control system based on PLCs Simatic. The aim of the work is to specify process quantities, to monitor them, to provide them to a cloud and analyze by selected analytic tools. Student will practice the work industrial control systems, will apply IoT principles within this system and will use cloud platform to store and analyze data.
Robotic assembly based vision sensors (jiri.koziorek@vsb.cz)
Abstract: The robotic installation is placed in Laboratory of programmable controllers and distributed control systems. Two robotic arms are able to place components and to assembly simple product. The aim of the work will be support of robotic arm navigation by camera sensor. The work will be focused on basic image recognition and providing information about dimensions and positions to robot control system.

Design of digital twin of part of laboratory production line (jiri.koziorek@vsb.cz)

Abstract: The physical model of production line is placed in Laboratory of programmable controllers and distributed control systems. A significant trend in today’s automation is the creation of virtual image of real system before the real system is built. The virtual image – digital twin could be used for testing the system on virtual level. The aim of the work is obtaining basic knowledge and experience with digital twin tools and technologies, creation the digital twin of selected part of production line and realization of simulation activities on it.
Department of Applied Mathematics (Department no. 470):
Scheduling of sport tournaments (petr.kovar@vsb.cz)
Abstract: Sport tournament scheduling is a well established topic. In a round robin tournament of n teams each team has to meet all n-1 opponents. Often, not all n(n-1)/2 games can be played and then the task is to choose the games so that the tournament is fair, each team should have same same conditions. And scheduling such incomplete tournaments requires
· the tournament requires as few rounds as possible,
· all teams have same or similar conditions, e.g. they play the same number of games, possible brakes they have in similar intervals
· satisfies further requirements specific to the given game or situation.
The goal of the thesis is:
1. a study of the concept,
2. summary of known results and open problems for a particular type of a tournament,
3. providing a construction of a tournament schedule for possibly infinity many parameters n, where n is the number of teams,
4. justifying the achieved construction in the view of the particular tournament,
5. conclusions.
This thesis/project is intended for 1 semester, the required subject is Graph Theory. The course will be open if there is a minimum of 5 students registered for the course.
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