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Abstract ð This study highlights the use of technology to improve learning autonomy in English Language (EL) classrooms. Simultaneously, it enables the learner to take full control of their learning process, which leads

to a better understanding of the studied material and learn EL. This paper will be drawn on educational researches and emerging new practices of technology in teaching and learning processes, to investigate the use of

technology for promoting learner autonomy in EL Classrooms.

I. INTRODUCTION

Technology is a very economic and helpful tool that teachers can make use of to improve learning autonomy in their EL class. According to Ju Kim (2014) ñlearnerscan control their learning processes as much as

possible and can become quite independent of teachers when they work with computersò. Many research acknowledges that if technology is used appropriately in the teaching context, it will raise students' motivation and

emboldens active participation that they have positive impacts on the learning process. Additionally, it stimulates studentsôactive role, offers opportunities for modifying teaching and learning approaches to more learner-

centered ones and has learners to control their learning independently. Hence, technology endorses a positive learning environment for the learners as long as their motivation and interest endure [14].

II. LEARNER AUTONOMY AND ITS IMPACT ON LEARNING IN EL CLASSROOM

Å According to Holec (1981) learner autonomy is ñtheability to have responsibility of oneôsown learningò[12].

Å In agreement with Ryan and Deci (2000) ñAutonomyenables learners to gain the experience of being self-determined rather than being controlledò[17].

Å In autonomous classroom language learners are likely to be more passionate about learning because they are able to control and take the responsibility of their own learning.

Å Learning in such a classroom will be more intensive and focused which will guide learners right toward the objectives they are targeted to achieve [5].

Å Learning autonomy is quite essential in EL classrooms since it enables a learner to make an effort to carry out self-direction strategies, to find resources for their own learning.

III. IMPACTS OF TECHNOLOGY ON PROMOTING LEARNING AUTONOMY

Å Computer and Internet technology tends to promote autonomy for learners by enabling learners to choose the time, place, and circumstances that are conducive to their learning.

Å Computers and the Internet increase the level of motivation of learners in language education by providing learners with topics that are of interest and by introducing a range of study methods.

Å The Internet will contribute to the advancement of learnersôlanguage learning strategies through introducing learners to a digital social network with many native speakers to whom students in their local community do

not have access.

Å Learners who learn with computers can work at a relaxed speed independently, so they are more likely to take personal accountability for learning both in and out of classroom [20].

Å Technology-based teaching exercises inspire language learners to read more actively. Surveys indicate that multimedia technology-assisted teaching is a helpful component of SL learning and can inspire

encouragement for SL learning because multimedia can offer several types of media forms and activities as much as possible and minimize learning anxiety. Moreover, it helps learners to learn by themselves. The

variety of media, such as graphs, videos and photographs, is provided to learners, which can help learners transform complicated or abstract concepts into simple explanations and generalizations. Multimedia

technology seems to assist learners through constructing background knowledge on a certain subject.

Å Technology, and the Internet in particular as a source of information, provide learners the opportunity to have unrestricted access to authentic materials in the target language. That is to say, it allows them to access a

wide range of out-of-class learning opportunities that may promote greater autonomy for learners. A wide variety of opportunities have been developed for self-directed learning.

Å Emerging mobile devices such as smartphones and tablets have not only resulted in a greater wealth of tools accessible to language learners, but have also doubled as a platform for out-of-school contexts. Therefore,

as a result of raised opportunities for interaction and underpin for learning outside the classroom.

VI. CONCLUSION

Å With the use of technology teachers can play a crucial role in providing online educational platforms to promote learning autonomy and achieve desired learning in students. 

Å Teachers in EL classrooms can use computer and internet-based resources and activities as an intention of developing learning autonomy. 

Å Based on the learnersô levels of autonomy, teachers can encourage learners to explore and search for online activities depending on the topic to improve the target language. 

Å Teachers can use technology to create online social learning platforms to promote learning with each other. Learning and interaction in such a group work has a great impact on boosting learnersô motivation, since they 

are undertaking their own learning, so they attempt to find the precise way for their own learning. 

Å With the teachersô instruction technology can be used as an effective tool to improve learning autonomy in our class which isquite essential if we want our learners to become effective EL users.
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Abstract ð Education is a comprehensive process of personality development, which includes cognition, practice and teaching. The aim of the paper is the transfer of new acquired experience, skills and knowledge and

especially the change of work behaviour through learning and application of new methodologies. For the student himself, subsequently, the graduate, as well as functioning on the labour market, achieving competition

ability, prestige, or obtaining various awards is an influential motivating factor. In the case of the introduction of a new product, it is crucial to cultivate the maintenance and increase of the company's market share and thus

satisfy customer demand. Not every product has to satisfy every customer, and therefore the definition of the target market is a critical part of the product at the beginning of the life cycle. Quantitative market research

should be carried out at all stages of the design process. Product development is a creative discipline that requires a systematic approach to managing the operations needed to bring a new product to market. The result

of innovative concepts and the use of product configurators is applied in almost every single sphere, not excluding the education market itself and the implementation of new methods.

I. INTRODUCTION

Modern society requires the continuous development of knowledge by education (Fig.1). Due to continuously and rapidly changing circumstances, such as extended knowledge and potential to maintain the qualification

level. New methods of education are always introduced in educational institutions and subsequently, in companies in connection with development trends and market requirements. The process of educating student-

managers should be included in the same strategy of the functioning of the organization. The organization achieves the set goals in individual steps. From an economic point of view, it is crucial to invest the funds that the

organization has at its disposal in the field of executive education, which increases their performance, as well as self-realization and satisfaction in the workplace. The paper aims to create a transfer of theoretical

knowledge in the field of management, to connect it with computer skills and thus create a bridge between science and practice.

II. RESULTS AND DISCUSSION

The emergence of product configurators has achieved the possibility of configuring different types of products. Every year the traffic of product configurators increases, therefore, the sellers offer the chance to customize -

to adapt the product to their requirements. Most vendors have individually created configurators, which differ in technical perfection and functions provided, which makes them diverse. The configuration options are

adapted to the possibilities of mass and automated production in the company. Configurators help users to get acquainted with the range of product features through a graphical display, to adapt the product to their ideas

and to facilitate shopping. In marketing, it is especially important to monitor how other competing companies communicate with the customer, where they invest their marketing budgets, how they build a relationship with

the media. For a company to be successful in the market, it must differentiate itself from the competition, but this is only possible if it knows the match well. Based on the research that was carried out on selected products,

we found that it is crucial to implement investigation indirect competitors, in terms of:

Å Marketing resources, investments and where these investments are directed.

Å How competing companies profile their brand, especially the image of the company?

Å What information they communicate to their customers and through which communication channels?

Å What kind of public relations activities do they use and what relationship with the media?

Å What does the overall presentation of them look like?

Of course, we can assume that some information is not easy to get. The easiest way is to get information

about how the company presents itself through websites or social networks. It is more challenging to get information

about the expenses for these campaigns and the overall budget of the marketing company.

Figure 1. The educational process Figure 2. The process of product

in the scheme configurator implementation

III. CONCLUSION

The conditions for effective education are met if the education process is systematic and closed, and its phases follow each other and take place in a continuous cycle. In this case, each subsequent stage starts after the

end of the previous one. The training cycle takes place according to the following model of activities - identification of real training needs, planning staff training, implementing educational activities with the help of the most

appropriate educational methods, monitoring and evaluating the effectiveness of education. Based on our research, we can say that product configurators are an exciting form of adapting the product to customer

requirements. With the growing progress on the Internet, online stores and mass customization, the demand of customers for the possibility of adjusting the product to their conditions, after tailoring the product, is growing.

The transfer of the learning process, its level and intensity, can be different and depend on the specific needs of the student.
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Abstract ð The purpose of this paper was to measure the impact of computer simulations and blended learning on university students. Especially nowadays are computer simulations and also distance learning methods

broadly widened and they are supporting the learning process in an important way. This paper points to possibilities of how to improve the quality of cognitive abilities by students especially in the way of understanding the

curriculum and consolidation of knowledge by Niemierkoôstaxonomy of learning objects. Our experiment results also demonstrate a good positive impact of the proposed learning methodology focused on the usability of

computer simulations with good multimedia textbooks partly integrated into the electronic course by LMS Moodle in improving understanding of the curriculum and consolidation of knowledge.

I. INTRODUCTION

A lot of researcher outcomes showed that blended learning with the support of computer simulations enhances collaboration and performance of the students. It exists 7 principles of good learning with understanding

which consists of some ideas which have usability for our pedagogical experiments: Principled Conceptual Knowledge (learning texts were structured and mediated by professional teachers); Prior Knowledge (if students

want to be successful in advanced study in science at the main, applied informatics or any applied science, students must have self-motivation); Metacognition (students need to be metacognitive if they want to solve new

problem situations); Differences Among Learners (some students achieved excellent outcomes when they work under pressure and vice versa); Motivation (different connections between learnersôbeliefs about their own

abilities); Situated Learning (well-prepared problems to solve with students in lessons); Learning Communities (discussion about learning outcomes with the teacher).

Origin Daleôsvisual model is composed of eleven stages that starting from concrete experiences at the bottom of the cone then it becomes more and more abstract as it reaches the peak

of the cone (fig. 1). The results of some researches shown that strong memories by students may depend on "top-down processing of learning," in which students select and elaborate on what

they perceive, actively shaping their learning as it takes place. The next learning process "Bottom-up processing of learning" allowing perceptions to occur and hoping to automatically

construct a field of knowledge from them is more commonly tried, but far less effective; it tends to result in weaker memories. Students would remember information better when something

is meaningful to them.

II. BLENDED LEARNING AND NIEMIERKOôSTAXONOMY OF COGNITIVE ABILITIES

Blended learning is primarily based on a combination of e-learning and face to face learning with the support of ICT tools. Research results presented in this paper conducted with an understanding level of studentôs

knowledge. The understanding of the selected curriculum is mainly to perceive the meaning, grasp the idea, and comprehend the meaning. The teacher has to be active by the studentôsnew knowledge which is related to

the previously acquired knowledge. The main hypothesis was: Students of the experimental group taught by the proposed teaching methodology will achieve higher performance in the cognitive area focused on

understanding the curriculum and consolidation of knowledge at the end of the pedagogical experiment than students taught in the traditional way.

III. RESULTS OF THE PEDAGOGICAL EXPERIMENT

In the research#1 we achieved the result follows: Z = 2.04375, p = 0.038932, p < 0.05, the difference between observed groups is statistically

significant. The difference in understanding the curriculum and consolidation of knowledge between the groups was 7.13%. (fig. 2)

In the research#2 we achieved the result follows: Z = 4.58, p = 0.000015, p < 0.05, the difference between observed groups is statistically

significant. The difference in understanding the curriculum and consolidation of knowledge between the groups was 20 %. (fig. 2)

IV. CONCLUSION

Both in research#1 and research#2 was the post-test results demonstrate that computer simulations with the suitable combination of learning texts partly integrated into multimedia textbooks significantly increase the

understanding curriculum and consolidation of knowledge by students in the subject of Mechanism and Electromagnetic induction. The basis for a good understanding of physical phenomena and principles is memorized

knowledge, which is consolidated and fixed in memory by the influence of blended learning. However, we must add that the research did not address the direct comparison between real experiments and computer

simulations, but only the impact of blended learning in the field of understanding curriculum and consolidate knowledge.

For future research interests, we had created a suitable interactive learning environment that consists of available computer simulations with appropriate learning texts partly integrated into LMS Moodle. Our main effort

will be on creating computer simulations consists of game-based learning principles that could be more attractive to students to support their other senses and metacognition.
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Abstract ð Nowadays, big data influences many aspects of human life. They help in medicine with diagnosing different illnesses, in traffic with watching of traffic accidents, and of course, they have a crucial role in

supporting decisions. It is appropriate to test another database, respectively, another database type, in every operation's unsatisfactory performance by using a set database. A transformation process is needed in this

case. Big Data entering this database has a different structure and size, which influences the set transformation process's time difficulty. The transformation process changes the data structure, from relational to

nonrelational, respectively nonrelational to a relational database, making it possible to stop the process or an error that can end up with an incomplete change of a data structure and the data this process must have been

repeated. "Version" system we created in this paper is, in the case of incomplete data change, respectively failure of transformation process during the transformation of a relational database to a nonrelational or

nonrelational database to relational, capable of continuing from the error point of the previous approach, and so it can erase necessity to perform whole transformation process from the very first beginning.

I. INTRODUCTION

Amazon, Tesla, Microsoft belong to the most popular companies, which could not work without big data or could not work in the way as effective as with them. Banks, telecommunication and energetic companies, chain

stores, and many other companies commonly use big data for marketing analyzes, decreasing customer outflow, optimizing stocks, offering products based on watched products, and many other purposes.

Big Data has already been developed for some time. Two definitions were added to the three V, which define the right data term and volume, velocity, and variety. These also begin with the letter V, and they are veracity

and value. Volume ïas seen from the name, big data means significant data volume. By significant data volume, we also name such amount of data that cannot be processed and mainly analyzed by common resources

(therefore by relational databases) or excessively expensive. So-called big data technologies are used when it is more effective to use massively parallel processing on common (commodity) serves (in the order of

hundreds or thousands) to use giant supercomputer or supercomputer grouping. Big data today, therefore, means hundreds of terabytes or petabytes or even more. Velocity: Big data do not always must mean only a

significant volume. It is also a characteristic of big data, they are overgrowing, and transversal processing is needed. Variety: Big variety of data is typical for big data. It is structural and semi-structural data such as text

documents, information statuses, logging records, and nonstructural data such as video records,

II. Our contribution

The main idea is creating a versioning system capable of returning to the point of possible error effectively or working with various data versions saved in the nonrelational database MongoDB. The transformation process, 

in which a data change from relational database MYSQL to MongoDB, with a larger number of tables and data, can last from some minutes until some hours. In the case of an error that occurs during the transformation 

process, it could have been necessary to delete all values from the nonrelational database and benefit sub-programs and subsequently start this process. We developed a solution capable of working similarly with version 

systems Github, BitBucket, or Gitlab. These systems work on comparing specific source code versions with a local repository, placed in the computer, and the repository on a server containing source code.

The algorithm may be implemented through the following steps:

1. Algorithm monitor the cpu utilization

2. If the utilization is higher that set value, algorithm create new EC2 instance

3. If the utilization is lower that set value, algorithm create new EC2 instance

VI. CONCLUSION

The access we defined in this paper clearly shows our asset in this direction and indicates the trend in what we will continue in the second part of the research for us. The possibility of versioning of data caused the 

decrease of the time needed for real data to change for the transformation process. The data change form relational database MySQL to nonrelational database MongoDB, happened. For the change saving of objects in 

the collections, we used The Document Versioning Pattern, preserving an authentic version of the object and complete objects' changes during the whole process of particular object existence. This method helps the 

object compare and detect if the particular object or his previous version already was the same as the object that is supposed to be again inserted into the database. The main idea of versioning system was defined in the 

method object comparator. On the basis of unique values, entering the process and already exist in the process decision, if incoming record into the process has to be further processed in the case, that record already 

was or was not there. It is the so-called "comparator" of further record processing. The experiments we designed signalize that when data are in the database, the method object comparator is profitable regarding time 

shorting of transformation process and avoiding duplication in the nonrelational database. In the next research, we will deal with an improvement of the object comparator method, mostly with a situation of the empty 

target database and the possibility of versioning data and the whole transformation process.
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Abstract ð The systems helping us nowadays in some sectors, including health service, transportation, medicine, and many others, have one common thing: data. The data in the mentioned sectors help with the support

of decision making, to manage systems, and to prevent dangerous situations. To the increasing amount of the data, a growing demand was related. In the current modern era, the data has become a commodity, and the

data are traded like goods in many cases The systems, working with the massive amount of the data, do not only with values already in the system but also with the system's data in real-time. So, they influence many

evaluation systems, respectively, they modify various statistics. The real data play a crucial part during transformation processes and the mutual affecting of the data. This article will create a synchronization barrier that

will be used to influence the data during the data transformation from a relational database to a nonrelational database. The purpose of this barrier is to reduce the time needed for a data change from source database to

target database and, by this, to reduce the number of operations that would be required to do after finishing the process just with incoming values..

I. INTRODUCTION

Every day many companies around the world create the data about the size of exabytes, petabytes, and a growing claim to database systems, and quick data manipulation is related to this, too. With company 

development, demand for the looser structure was growing and growing demand for nonrelational databases in 2000. We know some types of nonrelational databases, such as column-oriented databases, key-value 

databases,document databases, graph databases, and many others. MongoDB is considered as a primary representative of the nonrelational databases.

II. OUR CONTRIBUTION

The data change from relational database MySql to nonrelational database MongoDB and back from MongoDB database to MySql database. The data entering the running cycle are captured by the synchronization

barrier, which modifies the transformation process during its change. Therefore, it reduces the time of their modification after the finishing of the transformation process. The main goal of the transformation barrier is to

monitor two types of data. The first type is data that has been in the system for a long time. The data are stored in the MySql database. During this process, they can be influenced by the values thatenter the system at

the time of change or transfer of values fromone type of database to another. During this process, there may be certain collisions that would need to be made after the transformation process, which would negatively

affect the time needed to transform the values. The synchronization barrier solves the influence of data accumulated in the system with the system's values. Here is a simple situation that clearly describes the importance

of the method we created:

The algorithm may be implemented through the following steps:

1. Sort table by the count of primary key, foreign key and composite key

2. Put as much as possible database table to migration process

3. Check the parallel processes

4. Run another groups of parallel processes

VI. CONCLUSION

With the increasing demand for effective manipulation with the data created by many applications every day, the databases' need to ensure individual data flexibility appeared. In many cases, all records are in the

traditional databases in the table structure, which are not appropriate for data management in real-time. Some companies did not realize the advantages and disadvantages of conventional databases. With the increasing

popularity of the nonrelational databases, we think about relational databases. With relatively new databases, we think about the nonrelational databases. In a particular situation, it is necessary to ensure the data

migration from one type to another, respectively, in reverse. Using one sort or another style, a vast amount of the data could be accumulated in the databases. The length of the migration process running is related to the

data amount. During the running data change, it is necessary to ensure access to the data for users and always provide actual data. During the data transformation into the running process, new data can enter the

process in a random moment, capable of affecting the values, transforming the migration process. Various models, frameworks, and layers for the data, captured in the transformation process, were designed in the last

steps, capable of effectively manipulating the real data without increasing costs and overloading one or another database type. This document shows the method of manipulating the data entering the system during the

data structure change from relational database MySql to nonrelational database MongoDB. However, this method can also work effectively and capture the data transformation from the nonrelational database MongoDB

to the relational database MySql. By introducing the synchronization barrier into the process, we could reduce the operation amount needed to do after the data transformation, from the relational database to the

nonrelational database, respectively, the modification in the opposite way. By introducing the mentioned barrier, we were also able to reduce the time and again to decrease the overloading of both database types, in

many cases. In further research, we want to focus on making the synchronization barrier more effective and reducing the time needed for the searching of the values between the synchronization barrier and the

importance of the migration process.
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Abstract ð Cyber security is a current topic of the cyberspace, which includes Cloud Computing (CC)

systems. Current use of CC and its expected development require strong security measures. The reason is

the fact that data with sensitive information from several users enters the CC system and the disruption of

the system or the leakage of such information is unacceptable. As how in building architecture, it is

necessary to dimension the foundations, retaining walls and other parts of the building so that as a whole

they form a fixed structure, in the architecture of ICT systems we must look at all components of each partial

system too. Security architecture is one viewpoint of development in CC systems. Each deployment model

and each CC service model in a particular implementation environment requires its own security framework.

The authors of the article used them in processing the Architecture description of the OpenStack private

cloud in a university environment.

I. INTRODUCTION

Cloud Computing systems, like all ICT systems, require security against cyber attacks. This is due to growing

threats and abuse of the current online environment. Cyber security is addressed these problems. Cyber

security is a state in which networks and information systems are able to resist, to a certain degree of

reliability, any action that threaten the availability, authenticity, integrity or confidentiality of data stored,

transmitted or processed, or related services provided or accessible through those networks and information

systems. There are currently many cybersecurity solutions is a global dynamic open system of networks and

information systems, made up of activated elements of cyberspace, persons those performing activities in

this system and the relationships and interactions between them.

II. OPENSTACK PRIVATE CLOUD ISMS ARCHITECTURAL FRAMEWORK

To solve the security of the private CC system operated at the Department of Information Networks, Faculty

of Management and Informatics, University of Ģilina(KIS FRI UNIZA), we generated an architectural

framework of ISMS development, respecting the recommendations and standards related to the CC system.

III. CONCLUSION

The security architecture description elaborated in this paper is a Plan phase of the ISMS development

according to Deming's cycle. It contains implementation environment context, risk assessment and treatment

and risk management plan. Implementation of the risk management plan - phase Do, continuous risk

monitoring and assessing - phase Control, maintenance and improvement of the information security risk

management process - phase Act are activities of the next solution. The research team at the Department of

Information Networks, Faculty of Management and Informatics, University of Ģilinago about three issues

related to ISMS The first problem is the development of a software system for ISMS management, mainly for

security risk assessment, the second problem is security risk assessment methods and the third problem is

the monitoring of assets and their evaluation by machine learning methods.
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Table1: Stakeholders,interestandroles

Asset Risk Degree of risk

Data

Compromise of services Extremely high

Network infiltration Extremely high

Conflicts between security 

procedures

Extremely high

Harmful cloud user Very high

OpenStack interface compromise Very high

Loss of encryption keys High

Resource isolation failure High

Data capture during transmission High

Data leakage Medium

Dangerous / inefficient data 

deletion
Low

IaaS 

Compromise of services Extremely high

Network infiltration Extremely high

Harmful cloud user Very high

OpenStack interface compromise Very high

DDoS Very high

Resource isolation failure Low

Network

Network infiltration Extremely high

Harmful probes / scans Extremely high

Modification of network operation Very high

DDoS Low

Cloud management

Network infiltration Extremely high

Modification of network operation Extremely high

Resources depletion Medium

Virtualization

Compromise of services Extremely high

Network infiltration Extremely high

Harmful probes / scans Very high

Resources depletion High

Loss of encryption keys Medium

Backup
Network infiltration Extremely high

Loss / theft of backups / logs Medium

Logs
Network infiltration High

Loss / theft of backups / logs Low
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Abstract ð Graphs are one of several abstract topics presented in teaching of computer science at university. Graphs are part of various subjects such as optimization, compilers, networks, etc. Main objective of this

paper is to present online application aimed at graph visualization. Implemented tool can be also used as a translator between various formats of graph description ïadjacency matrix, graph6 format and diagram of

graph. The greatest emphasis was placed on functionalities which are lacking in other online tools for similar purposes ïmainly method of graphical representation of graph, possibility of various forms of input for

graphical representation and possibility of multiple graphs on the input for simultaneous visualization of set of graphs. Presented application is first part of Moodle course project which is focused on graphs and parallel

computing.

I. INTRODUCTION

Main objective of this paper is to design and implement online tool for graph visualization purposes which emphasizes symmetrical diagrams of graphs, possibility of various input formats and possibility of multiple graphs 

as an input for application. This online application can also be used as a translator between chosen formats of graph description ïadjacency matrix, grpah6 format and diagram of graph. Our application for graph 

visualization purposes is first part of eLearning course focused on parallel and distributed computing in the area of graph problems.

These are functionalities we are focusing on in presented application:

Å Symmetricity of diagram ïunpaid tools for visualization of graphs rarely use algorithms for effective and symmetrical graph visualization. This leads to diagrams of graphs which are hard to read, interpret and work 

with. 

Å Possibility of various input formats ïeven though adjacency matrix of graph is standard way to describe graph in computer, it is not effective. Matrices of graphs with high number of vertices are large and in most cases 

sparse. Most of online tools are able to create diagram of graph from adjacency matrix input into application by user (either typed or copied to the given field). 

Å Possibility of multiple graphs as input ïnone of online tools for graph visualization purposes are able to read input from file which can contain one or more graphs represented by adjacency matrix

II. APPLICATION FOR VISUALIZATION OF GRAPHS

III. CONCLUSION

Aim of this paper was to present online application focused on graph visualization. Implemented tool can be also used as a translator between various formats of graph description ïadjacency matrix, graph6 format and

diagram of graph. The greatest emphasis was placed on functionalities which are lacking in other online tools for similar purposes ïmainly method of graphical representation of graph, possibility of various forms of input

for graphical representation and possibility of multiple graphs on the input for simultaneous visualization of set of graphs.
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E-learning Can Reduce the Negative Impact 

of COVID-19 in Teaching Mathematics
J. Fialov§, M. PokornĨ

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð Blended learning represents a combination of face-to-face instruction in a classroom and e-learning. In several studies, we proved that it is a suitable method for teaching mathematics at our faculty. However,

in a summer term of the academic year 2019/2020, it was not possible to have face-to-face lessons due to a pandemic situation caused by COVID-19. Thus, we have to use only e-learning. In the paper, we compare the

results of the students taught by blended learning and e-learning and we prove that e-learning helps to reduce the negative impact of COVID-19 in teaching mathematics. Moreover, we declare that there is no significant

difference between the results of daily and external students in the final tests.

I. INTRODUCTION

Modern technologies have significantly influenced the way of mathematics teaching in the last twenty years. It is well-known that mathematics should be learned by an active work of students, not by a transmission of

knowledge from a teacher to students. A proper integration of modern technologies into mathematics teaching can make the learning process more active, which leads to the increase of the level of studentsôknowledge.

There are many studies about efficiency of e-learning, blended learning, and mobile learning. However, the conclusion of their efficiency is not clear. As for mathematics teaching, our research, as well as the research of

other authors, reveal that blended learning is a proper way to teach mathematics at secondary schools and universities.

II. DESCRIPTION OF THE RESEARCH

At our faculty, we also prepare future teachers at primary schools. During their study, they have to complete several courses from mathematics. These courses are usually taught by a combination of e-learning activities

and face-to-face lessons.

During the master study, the students of Primary Education Teaching have to complete the subjects Mathematics in Elementary Education 1 and 2 (MEE1 and MEE2). MEE1 was taught in a winter term by blended

learning. In the final assessment, 70 points could be obtained for the final test and 30 points for homework. MEE2 started similarly as MEE1, but after three weeks the face-to-face lessons were canceled as a result of the

pandemic situation caused by COVID-19. In the final assessment, 70 points could be obtained for the final test and 30 points for a report of a praxis and a report about selected topic of didactics of mathematics.

At the end of each term of the academic year 2019/2020, the students have to pass the final test, which is a part of their final assessment. The average score in MEE1 is 51.89 and the standard deviation is 11.09. The

average score in MEE2 is 52.24 and the standard deviation is 10.47. Using the parametric t-test with paired samples, we accept the null hypothesis, which states that óThereis no significant difference between the results

of the students from the final tests from MEE1 and MEE2ô. Using the same method, we compare the final assessment of the students from MEE1 and MEE2 and we accept the null hypothesis, which states that óThereis

no significant difference between the final assessment of the students from MEE1 and MEE2ô. Since the statistical analysis does not prove any significant difference between the results of the students in the winter term

(taught by blended learning) and in the summer term (taught by e-learning), we can say that the omission of the face-to-face teaching and its replacement with e-learning activities has no negative impact on the level of

studentsôknowledge.

In our country, it is often mentioned that there is a significant difference in the level of knowledge of daily and external students. From 64 students in our experiment, 33 of them are daily students (group D) and 31 of them

are external students (group E). Using statistical analysis, we accept the null hypothesis óThereis no significant difference between the score of the group D and E in the final test from MEE1.ô,as well as the null

hypothesis óThereis no significant difference between the score of the group D and E in the final test from MEE2.ôTo conclude, it is not possible to say that our external students have lower level of knowledge from the

subjects MEE1 and MEE2 than their daily classmates.

III. CONCLUSION

The pandemic situation connected with COVID-19, which caused the change of teaching methods from face-to-face instruction into on-line or off-line forms in a very short time, caused a lot of problems at all types of

schools, from primary schools to universities. A lot of teachers, who were used to teach only by face-to-face instruction did not know how to efficiently use the modern technologies to change the way of teaching without a

negative impact on the level of studentsôknowledge.

We prove that the change of teaching methods from face-to-face instruction into utilization of modern technologies does not have to automatically mean the reducing of the level of studentsôknowledge. The statistical

analysis of the results of our students reveals that e-learning can be as efficient as blended learning, if the students have a well-prepared teaching materials. We are convinced that our experiment was successful thanks

to the fact that we had taught our students by a combination of face-to-face instruction and e-learning, so both we and our students had been used to utilize ICT to reach teaching aim. Thus, we recommend to increase the

share of subjects, which are taught by blended learning, also in times when schools are open.
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Encryption Riddles as a Tool to Motivate Students in Math Class
J. Fialov§, R. Horv§th

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð In the paper, we briefly introduce some methods of message encryption such as transposition cyphers, substitution cyphers, polyalphabetic cyphers or asymmetric-key cryptography and consider their

applicability in school practice. We verified the applicability of this topic on a sample of 14 students of teaching within the subject ïelementary number theory. We gradually gave students four riddles. Their task was to

decrypt the message without knowing the key or encryption method. The e-learning environment LMS Moodle was chosen as a tool for communication with students about the tasks. The riddle was published in the LMS

Moodle at the agreed time. The students entered the correct solutions into the forum, so it was possible to find out who solved the puzzle correctly first, and at the same time, all classmates saw this solution. During the

experiment, students showed great interest in such riddles, so they were offered the opportunity to create their riddle encrypted using a different encryption method. Four students took advantage of the opportunity to

create unique encryption methods, which we describe in detail in the article.

I. INTRODUCTION

However, cryptography is such a valuable part of mathematics; representation in school mathematics is isolated. That is a shame because cryptography has a vast potential to enrich math education. It brings adventure,

excitement, mystery, joy of discovery. It provides a way to counterbalance the impression that there exists a formula for any problem in mathematics. Moreover, cryptography provides an excellent opportunity for

interdisciplinary projects.

II. METHOTODOLOGY

The research was carried out on the research sample of fourteen students of teacher training in academic subjects in the combination of mathematics and other subjects. They were in the second grade in the school year

2019/2020 and attended a subject ïelementary number theory. Since the subject is focused only on some elementary methods in number theory, there was not time enough for dealing with unique cryptography methods

in depth. The semester was a bit affected by the COVID-19 pandemics since from 11 March 2020 the study form was changed to distance. The course proceeded by LMS Moodle system, where the students became

actively involved. During the semester, students were given several encryption tasks. The tasks were called riddles and were additional; students are not required to solve them. The single external motivation was the

possibility to get some additional points to their classification of the subject ïelementary number theory. All riddles were published at the agreed time on LMS Moodle bulletin board. Students have much time to solve the

task, and the first one, who posts the correct answer with the explanation was the winner. Solutions of the first two riddles were also discussed in the following math classes.

The given encryption tasks:

1. ĂFOCVAUOK PK SKU V TGAKTGAORK. KZAK PK AB IVRVSGJG.ñThe first riddle was encrypted by a simple method called Caesar cypher with a right shift of six in the alphabet of 24 letters.

2. Ă2560265989 5332511 1 6460 1655447845 5332511 111400933 11509 160325213 104114015.ñThe second riddle is based on non-decimal number systems, which we were considered in the class. Numbers

replaced all letters in the message. To message to be decrypted, it is necessary to rewrite all numbers from decimal number system to the number system with base 24 and then use letters instead of digits.
3. Ă(M= 38, a = 5): 000100 011001 010101 011000 001001 010010 100011 010101 001010 000001 001000 000101 010110 001001 000101 001111 001000 010101 001101 001001 000111 000101 000111 010011

010101 011001 010001 000101 010010 000001 000101 100100 010101 000100 010100 010010 010011 100011 001000 000101 001101 010010 001001 010011 000111 010001 001111 001100 000101 100001
010101 011100 001010 010001 001111 001100 000101 001111 001100 010001 100000ñIn the third riddle, apparently, a binary number system is used. Each number is a letter in 24 letters alphabet with a space
numbered as 25. A commonly used RSA cryptosystem encrypts these numbers.

4. The fourth riddle was a simple Morse code with | as letters separator, || as word separator and ||| as sentence separator.

III. CONCLUSION

The experiment shows that encryption riddles as additional tasks are appropriate, especially for homework because much time has passed by experiments during decryption. The first riddle was resolved in 1 hour and 2

minutes; the others needed several hours. The discussion about solving the first two riddles in class showed that not only these two successful students tried to decrypt the message, but others also failed or were a little

bit slower. The discussion about the process of solving a riddle was very fruitful and could be strongly recommended for the sake of learning how to solve any math problem.

Some students expressed a request to have a chance to solve such additional tasks, although they are not able to be the first ones. So, they were given the opportunity to create their riddles based on qualitatively

different method than was used in the given riddles. Up to six students out of 14 took part in solving the additional tasks. Three students resolve a given riddle; four students (including one of the successful decryption

students) created the encryption riddle.
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Yrobot extension module for educational and marketing purposes
L. Formanek, O. Karpiġ

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð At the Faculty of Management Science and Informatics, of University of Ģilinaan initiative was created to support the increase of interest in the study of hardware oriented programmees, such as the Computer

Engineering programmee which we offer. This paper focuses at further explanation of one of the additional modules of the open-source platform Yrobot. Yrobot is a modular education robotic platform which is dedicated

to support the teaching of robotics and other hardware subjects in high schools and universities. The extension module based on Bluetooth technology enables wireless work and control of Yrobot, which can be used and

extended at the robotics lessons in teaching.

I. INTRODUCTION

In recent years, the topic of more intensive education of students with focus on the development of individual, specific abilities, which is based on student activity, has become an increasingly topical issue. Due to the fact

that (not only) in our country the interest in studying technical fields has significantly decreased, while the market demand for graduates of technical schools is constantly high, and ending students (grammar schools) very

often lack the so-called "technical thinking", it is necessary to find and use methods that could arouse students' motivation and interest in technologies. For these reasons, several projects and challenges have emerged in

Slovakia supporting education in the field of information and communication technologies.

The relatively poor state of popularization in the field of "Computer Engineering" led us to develop a set of simple devices that would allow us to create interesting tasks in the field of Informatics and Computer

Engineering. This is how the "Yrobot" kit was created and later "MYrobot". The MYrobot kit is designed especially for high school students and allows them to develop various applications. The Yrobot kit is intended for

secondary schools, where students encounter programming in C or C ++, but also for universities.

II. Yrobot PLATFORM

Yrobot is a learning system built on a modular architecture. It was developed at the Department of Technical Cybernetics, Faculty of Management and Informatics, University of Ģilina.

The developed system is an Open HW platform on which students can learn the basics of electronics, computer science and computer engineering. Over time, the design of the

platform has been revised to meet current needs and a fourth revision is currently available. The hardware of the Yrobot includes a printed circuit board containing four signaling LEDs,

two 7-segment displays, an acoustic buzzer for sound signaling, two motors with integrated gearbox (1:48) and wheel angle sensing circuits based on CNY70 reflective sensors as

well as push-button sensors and obstacle detection sensors. The system is powered either via a 7.5V-10V DC adapter or two Li-Pol 3.7V 2200mAh batteries of size 18650.

The Yrobot system can be programmed via the integrated USB AVR ISP programmer. The wireless controller can be seen at Fig. 1. So far, several extensions

have been created for the Yrobot platform, we consider the most interesting:

Å Y-WiFi module - communication via WiFi, or even signal strength measurement

Å robot movement controlled wirelessly

Å measurement of air quality and CO2 concentration

Å audio-communication subsystem

III. IMPLMENTATION OF OPEN-SOURCE INTERACTIVE MOVEMENT CONTROLLER

The implementation of a wireless movement controller (Fig. 2, Fig.3) for the Yrobot platform is based on the 8-bit ATmega8 microcontroller using the Bluetooth module HC-05 and the

movement interactive control by the sensor MPU6050 in which are combined three-axis gyroscope and a three-axis accelerometer. The communication with the sensor is provided via

two-wire communication interface or called TWI and I2C. The microcontroller processes the data coming from the sensor and sends it to the Bluetooth module via the USART

communication unit. After the initial establishment of communication with the second module HC-05, which is located on the Yrobot platform, information are send to this module.

The second HC-05 module sends data to the Yrobots microcontroller which is the ATmega16 microcontroller. Based on the incoming data, the main MCU generates signals for

the direction of rotation of the motors and PWM signals, which control the speed of the motors using the integrated circuit DRV8834. The block diagram of the solution is shown in Fig.4.

VI. CONCLUSION

In the future, the wireless controller may not only be used to control the movement of the Yrobot platform. As it has an implemented three-axis accelerometer and the gyroscope can serve together with the integrated

Bluetooth wireless module for a wide range of interactive applications. It depends only on the motivation and abilities of students not only in the field of computer engineering but also high school students where they learn

to handle and understand programming and robotics.
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An overview of neighbor discovery issues

in vehicular V2X networks
I. Doln§k and J. Litvik

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The following article is focused on an overview of the neighbor discovery issues identified in wireless vehicular V2X networks based on the IPv4 and IPv6 protocol. The article identifies the causes of these

problems, and the consequences of which are reduced efficiency and errors in communication among individual network nodes ïmoving vehicles, pedestrians, and standing roadside units. The different nature of network

nodes mobility in relation to the wireless networks and the IPv4/IPv6 protocol determines specific use of current network technologies. The following overview also highlights higher complexity of IPv6 communication

across the wireless vehicular V2X network.

I. INTRODUCTION

Vehicular networks are a type of wireless ad hoc networks intended for communication among vehicles, pedestrians, and transport infrastructure. The commonly used term ïVehicle-to-everything (V2X), describes a set

of communication technologies (hardware and software) in which information is spread among network entities mentioned above and the purpose of this communication is a continuous exchange of information originating

mostly from sensors and subsequent activities of network entities based on predefined algorithms, protocols and services.

There are also used more specific self-explanatory terms like: Vehicle-to-vehicle (V2V), Vehicle-to-infrastructure (V2I), Vehicle-to-network (V2N), Vehicle-to-pedestrian (V2P), Vehicle-to-device (V2D), Vehicle-to-grid

(V2G).

Internet Protocol version 4 (IPv4) is currently the dominant Internet Protocol (IP), forming the current predominant Internet. It is responsible for addressing and routing data packets among network nodes.

Internet Protocol version 6 (IPv6) is the recent version of the Internet Protocol (IP) with the same functionality as its predecessor ïIPv4 protocol. IPv6 protocol was developed with intention to replace currently widely used

IPv4 protocol in the global Internet network. In the emerging networks, such as vehicular V2X networks, it is the expected approach to focus only on technologies based on the IPv6 protocol [3]. IPv6 protocol is generally

considered to be an already well accepted, standardized protocol and dominant for future communication among entities in road transport.

II. V2X NETWORK SERVICES

The nature of V2X communication is formed by typical communication patterns created by services that determine the mentioned algorithms. Very often is mentioned the enormous dynamics of the road vehicles and the

nature of the rapidly established and terminated P2P (Point-to-point) connections in V2X networks [1]. Of course, this property implies technical requirements for the principles of operation of the wireless networks, which

will be used to communicate network nodes to each other.

First, it is necessary to mention the basic network services, which determine the algorithms and demands placed on network technologies and, in essence, the overall nature of the operation of V2X networks. According

several case studies describing future purpose of vehicular V2X networks [1, 2], some of the promising applications were specified as [12]: platooning, context-aware safety driving, emergency vehicle warning application.

III. NEIGHBOR DISCOVERY ISSUEïSITUATION IN IPV4 NETWORKS

There is issue with asymmetric communication generally resulting from the direction of information dissemination among network nodes. In a wireless vehicular V2X network, it may not be possible to create a reliable

bidirectional link and only one-way transmission could be possible. Bidirectional connectivity is generally needed which is not always the case for wireless links.

ARP address resolution is usually performed on-demand, as packets for a neighbor arrive from the higher layer. Many ARP implementations derived from the original BSD Unix ARP buffer only a single packet for each

neighbor while AR is ongoing. Additional packets that arrive for this same neighbor will replace the buffer contents until the AR process completes. Collisions in this single-packet buffer becomes a problem in ad hoc

networks, since ad hoc nodes tend to communicate through a greater number of neighbors than infrastructure network nodes do.

VI. CONCLUSION

In this article, was presented the topic of neighbor discovery in IPv4 and IPv6 networks, which are fundamental service of any network. An idea of the most outbreaking problems and the causes of their occurrence was

outlined.. Principally, there is a discussion of two potential directions ïusage of ARP protocol in IPv4 networks and usage of ICMPv6 in IPv6 networks.. It is still not clear which of the wireless technologies will be used in

next V2X networks, but more or less it is clear that they will be based on IPv6 protokol. And because of the fact, whether WLAN-based or cellular-based networks will be used for in V2X networks, all the specifics outlined

in the article can be generalized and further solved on an academic as well as a practical level.
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Exploring the correlation between students' satisfaction and learning 

outcomes they achieved
D. Gec§ġek, M. Solanik, J. Genļi, Z. Bilanov§

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The article aims to present modern approaches in the teaching of programming subjects, to evaluate how students perceive them and to assess whether the given methods objectively improve the level of

knowledge acquired by students. This research was carried out within the exercises of the subject Operating Systems taught in the bachelor's study of the Department of computers and informatics at the Technical

University in Koġice. For four years, students' satisfaction with the way they were taught was measured through polls, based on which the teaching was constantly modified. The purpose of this article is to verify whether the

satisfaction of students was reflected in their study results and achieved better grades than students in the past, whose opinion was not taken into account in teaching.

I. INTRODUCTION

To engage students and future researchers in technical fields, it is necessary to constantly update the curriculum and use modern teaching technologies. These are one of the options (in addition to emphasizing the link

between industrial practice and private providers with universities), which will allow higher education institutions to remain sustainable in the future..

II. OPERATING SYSTEMS

The course Operating systems allows students to understand the principles of operating systems. The teaching of seminars is project-oriented - students test their knowledge while working on three assignments. They also

learn to work in a team, as some of the activities they do are dealt with in small work teams. Students are systematically prepared for the exercises using materials in the form of scripts, a web-based learning interface, and

preliminary tests, thanks to which, before completing the seminars, they find out whether they correctly understand the issues being discussed. After the seminars, when the students have already had a phase of memorizing

and understanding the curriculum, students are guided to develop sets of programming tasks that allow them to apply and analyze the acquired knowledge. Their abilities are verified by means of two tests and they complete

the course by passing the final exam.

III. PRESENTATION OF RESULTS FROM CLOSED QUESTIONS

IV. PRESENTATION OF RESULTS FROM OPEN QUESTIONS

V. OPINIONS ON TEAM ASSIGNMENZS

We present results from selected closed questions that appeared in all We present results from the open

questions which were not compulsory "Do you prefer team assignments?" + "How much

four polls representing four years of Operating Systems course.

to answer. One student could include multiple suggestions in one answer. did you participate in elaboration team assignment?"

VI. CONCLUSION

From the polls, it is clear that students always had trouble with the assignment Scripting. Assignment Copymaster was improved to the point that students do not complain about it anymore. Last year it was not a compulsory

assignment and we can see that this was reflected in percentual point gain. Students are complaining about assignment IPC more and more every year but this is not reflected in their percentual point gain from this

assignment. When we examined the correlation between student recommendation rate and student pass rate, we found that there is a positive correlation between pass rate and students' good opinion about the course and

vice versa. We also found that no matter how much of the work on assignments students actually do, they all prefer team assignments. Based on our findings we decided to not use the Scripting assignment next year. We

are going to make the Copymaster assignment compulsory. We also plan to improve the specification and automated evaluation system of the IPC assignment. IPC will remain as a team project.
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Analysis of Network Traffic in CLOUD Environment 
M. Hasin, B. Madoġ, J. Palġa, A. Janitor

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The article focuses on the research and design of the infrastructure used for data collection from the network traffic of the CLOUD platform. The aim was to identify the structure of network traffic that occurs in

the CLOUD platform. From the mentioned data it is possible to evaluate network security of the protocols used in communication and subsequently compare the obtained data with the security standards introduced in the

experimental platform. When implementing the measurement, the NetFlow protocol was used, enabling data collection directly on virtual machines located in the CLOUD platform. The measured data was then stored in

the non-relational database Elasticsearch. The selected database is intended for the analysis of a large amount of data. The most important part is the creation of an interactive web environment in order to interpret the

measured data in a user-friendly form. The next step in the processing of measured data involves the application of artificial intelligence methods to evaluate and predict the existence of potential security problems.

INTRODUCTION

Monitoring network flows in the CLOUD platform is an important security tool. This type of monitoring evaluates data to increase the availability and performance of the CLOUD platform. The CLOUD platform changes the

view of network monitoring from the point of view of administrators as the exact number of assets reserved for their applications or calculations is no longer determined. Instead of fixed assets we have the computing

power available which can be obtained on request if required. Traditional infrastructure monitoring models use network management systems. These systems use SNMP, ICMP protocols, etc. When using the CLOUD

platform it is necessary to evaluate the measured data using advanced systems. These systems provide system monitoring, intelligent real-time reporting and subsequent intervention in the infrastructure based on

artificial intelligence. Intelligent measurement is the use of tools that analyze network traffic. This analysis can be created using different tools based on different platforms...

II. ANALYSIS OF SOLUTIONS FOR MEASUREMENT OF NETWORK TRAFFIC PARAMETERS

Network traffic is recorded by means of these technologies using a port that mirrors network traffic from the entire infrastructure [4]. This method is demanding on system requirements. The biggest drawback is the need to

have a device that allows you to analyze large amounts of data. The most prone device for measurement errors is the mains adapter. Selecting a less powerful adapter results in the loss of network packets, the so-called

Packet Drop. The disadvantages of the above-mentioned tools which are described are solved by the NetFlow protocol. This protocol can be used to capture network traffic parameters already on the VMware platform.

This platform allows you to measure data directly on the virtual device and then send this data to the database.

The Elasticsearch database was chosen in this work. The advantage of this database over others is the possibility of implementing the KIBANA WEB environment. Subsequently, the possibility of using artificial

intelligence which on the basis of stored data creates various models for predicting network infrastructure failures.

In TCP connections, TCP FLAGS are used to indicate a specific connection status or to provide additional information.

Based on this information it is possible to solve emerging problems or to monitor a given network. The most commonly

used TCP FLAGS are ñSYNò,ñACKò,ñFINò. Each of these FLAGS corresponds to 1 bit of information.

The number of detected FLAGS in the CLOUD network was 14 during the measurement. Figure shows how the given FLAGS

were used during communication over time. FLAGS ACK was used for the most requests and FLAGS ACK-PSH was the

second most used. Using this data it is possible to quickly identify devices on the network that are being attacked by ACK-PSH Flood.

This attack manifests itself in the constant sending of ACK-PSH requests to the server. A large number of these messages

can prevent the server from responding to new requests.

III. CONCLUSION

In this work we proposed a solution that analyzes network traffic in the CLOUD portal. When analyzing a suitable solution we chose to use non-relational Elasticsearch databases which allow the processing of a large

amount of measured data. The measured data is stored in a database and evaluated by the Kibana graphical WEB tool. In this way it is possible to create easy-to-understand data and then interpret it in real time. The

future development of the infrastructure for network traffic analysis will mean the expansion of data storage by creating an Elasticsearch cluster. The cluster can be extended by two types of nodes, namely a data node

and a computing node. By increasing the number of nodes it is possible to increase the storage capacity and search speed in the collected data. Using multiple nodes also increases the stability and redundancy of the

created Elasticsearch cluster. The extension of artificial intelligence is possible by creating block lists of IP addresses that are spreaders of SPAM or other types of unwanted software. In this way it is possible to block the

access of known botnets to the infrastructure or communication with their control servers already in the initial phase. The data connection can be extended with a connection to the Check Point firewall API.
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Use of Mobile Applications in Education 
J. Hlav§ļov§, L.Vojtaġko, M. Timkoviļ, D. Tometzov§and E. Korneck§

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The submitted paper deals with hiking and sports mobile pplications and their use in the university education. The paper provides information on the most used hiking and sports mobile applications and their

individual parameters for measuring tourism and sports activities. It acquaints with used freely available mobile applications for university students. The applications are used to record physical activities during the distance

form of education. It states the usability of applications in study programs of geotourism.

I. INTRODUCTION

Digital technologies have become part of today's life. The new generation of young people is called the "Online generation" because they use these technologies in every area of theirlives and take them as part of their

future. The use of latest technologies can also have a positive effect on the learning process. The submitted paper deals with the issue of the mobile technology use, which is highly topical at present, as it brings various

limitations in all aspects of life. It also brings changes in teaching process, mainly due to the transition from the full-time form to the distance form of teaching. Mobile applications aimed at promoting physical activity and a

healthy lifestyle are becoming a phenomenon today. This phenomenon is one of possible options how to compensate the negative trends associated with a lack of physical activity.

II. MOBILE APPLICATIONS

A mobile application is a specific software application requiring installation mainly for smartphones, tablets or other mobile devices. An overview of the most used paid and free hiking and sports mobile applications in

Slovakia is provided by the Website www.appannie.com.

The most downloaded free hiking and sports application in Slovakia is Strava. During the distance teaching at TUKE, the use of mobile applications in the context of physical education was introduced. After analyzing the

functions of available paid and free hiking and sports mobile applications in Slovakia, it was proposed to include the following applications in the distance form of teaching: Strava, Sports Tracker, MapyCZ, Endomondo. The

students of Technical University in Koġicewith compulsory physical education completed physical activities, the implementation of which they sent weekly records by email to the teacher. They had a choice of 5 physical

activities (walking, running, cycling, inline skating, hiking). The conditions, namely time limit and minimum distance for individual physical activities, were set. The collected data showed a strong preference for walking activity,

in the number of 960 hours, over other activities. Running and cycling were 2nd and 3rd choice of students. Hiking and inline skating had a much smaller number of hours. Among the hiking and sports mobile applications

which have been selected for testing were most used Strava and Sports Tracker with the number of 277 or 260 users. Applications Endomondo, Mapy.cz, Mi Fit, Samsung Health were ranked in other places.

MODERN EDUCATIONAL

Hiking and sports mobile applications in the physical education

Procedure on how to record physical activity through mobile applications

Interest in the proper workout routine and active lifestyle

Usability of given applications in study programs of geotourism

NON-TRADITIONAL EDUCATION

Individual performance of physical activity within physical education Performed physical activities of TUKE students. [compiled by the authors].

Individual implementation of field trips within geotourism

The most frequently used mobile applications by

TUKE students [compiled by the authors].

VI. CONCLUSION

The aim of the presented paper was to provide the teaching process of physical education at the Department of Physical Education, Technical University, Koġicein the distance form of teaching, through the use of mobile

applications.

The survey presents partial results of the most downloaded mobile applications that students used in performing physical activities and students' preferences for the selection of given activities.

The assumption was that in addition to meeting the requirements for the course credit, we will provide students in the educational process with added value in the form of interesting indicators: pace, time, distance, route,

energy consumption, pulse frequency and others. Students could also compare their performance with other mobile app users.

Results from the practice-based study indicated the possibility of arousing students' interest in their health, proper workout routine and active lifestyle through mobile applications. The experience from the survey pointed out

the possibility of using the given applications also in the study programs of geotourism.
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Abstract ð Over the last year, distance learning has become a hot topic of research due to the emerging pandemic situation. It is therefore more than desirable to create various new alternative and interactive ways of

educating children of all ages. In this paper, we propose a set of educational computer games aimed at developing various skills in children. Moreover, we monitor the improvement of these skills in several individuals achieved

through repeated play over a period of three months. We have observed a great advance in abilities such as working visual memory, reflexes, coordination between hand and eye, or hardware-utilization skills. We can also

report that the children showed the most significant progress from the first to the last test session on the game SuperRobot, which is designed for improving the keyboard skills, hand-eye coordination and reflexes.

I. INTRODUCTION

Due to recent global events causing health risks, many educational institutions are forced to switch to distance learning via various platforms supporting large-group video-conferencing or assignment and submission of

homework. This way, however, teachers almost completely lose control of student engagement in individual lessons. It is known, that interactive education expands the scope of learning from the basic instruction to the

practical application of knowledge, which facilitates the process of memorization. Learning games are one more step further in increasing student engagement with the subject being taught. One of the greatest challenges in

designing learning games is the tradeoff between the fun factor and the educational value. In this paper, we propose a set of 4 well-known types of computer games intended for developing and improving certain skills in

children. We have programmed our own version of each game to better meet our requirements. Among other things, we have reduced the unnecessary distractive elements to get a better balance between the fun-factor and

the educational value. The aim of our research was to find out how children's skills develop as they play the proposed games. Specifically, we focused on monitoring childrenôsshort-term visual memory, reflexes, coordination

between hand and eye and hardware-utilization skills. This was done by employing certain built-in game features. The long-term experiment involved 6 children in ages from 10 to 15 years with different level of computer skills.

For the period of three months, they played all the games on daily basis. During this time, each of the children participated in 8 supervised testing sessions, where their progress was recorded.

II. GAMES DEVELOPMENT AND EXPERIMENTAL RESULTS

We utilized Unity real-time development platform in combination with Adobe Illustrator for development of the application containing all the proposed games. Adobe Illustrator was used to create all the visual elements, while

Unity served as an environment for the object-oriented programming.
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A. Mole

The Mole game was designed

to train the reflexes of the

players, and partly also the

coordination of the hand and

eye. Players improved by an

average of approximately 6 hit

moles between the first and

last test session.
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B. Maze

The Maze game was

developed to test and train

childrenôshand-eye

coordination and fine motor

skills in the hand. The time

required to finish all the game

levels decreased by

approximately a third on

average compared to the first

test session.

C. Pexeso

By playing the Pexeso

memory game, children

improved their memory,

concentration and patience.

The finding of all

corresponding card pairs by

the player took

approximately 10 seconds

less in the final session, than

at the beginning.III. CONCLUSION

In this paper, we proposed 4 educational games aimed at improving skills such as working memory, concentration, hand-eye coordination, fine

motor skills, reflexes and keyboard skills in children. To verify the effectiveness of these games, we conducted a long-term experiment in which 6

children participants were asked to play on daily basis for 3 months. Within this period, 8 individual supervised test sessions were arranged for

each child. The results of the experiment proved that all the monitored skills of each child improved to a certain extent. Children made the

greatest advance in the SuperRobot game, designed for keyboard skills training, followed by the Maze game intended for strengthening the

hand-eye coordination and fine motor skills. We acknowledge, that conclusions drawn from this research are only preliminary and that more

extensive experiments are necessary, which is a future goal of our research.

D. SuperRobot

SuperRobot was designed

primarily to help develop

keyboard skills in children.

Of all the games, progress

from the first to the last

testing was the most evident

in this one. The time required

to complete the game

decreased on average from

278 to 109 seconds.
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Abstract ð Manually checking the configuration of manageable network devices is a time-consuming process, that should be automated. This automatization is especially needed in the school environment with many

students, where a teacher must effectively evaluate the studentsôresults. This paper describes a proposal of a web system for testing configuration of network devices. The proposed system enables students to easily

upload and evaluate configurations of network devices. When a student uploads configurations files, the system compares them to golden-model configuration files, uploaded by the teacher. Based on these comparisons,

the system is able to evaluate studentsôconfigurations and display the results. The system was designed in such a way that the students cannot access the golden-model configuration files ïi.e. answers uploaded by the

teacher. The proposed system also makes organization of configuration files easier for students and teachers by grouping them into tasks and courses.

I. INTRODUCTION

To make the teaching process more efficient, automation tools are utilized. We can meet them mainly in assessments of studentsôgained skills, such as final exams. However, the automation is required even for weekly

laboratory works, where a single teacher is required to check and evaluate the results of many students. This is especially challenging when students work with some real hardware equipment, such as configurations of

real manageable network devices. Therefore, one of the existing works proposed an automation tool that makes the comparison of a student configuration to a golden-model configuration faster by comparing exported

configuration files. Another work proposed to use an encrypted golden-model configuration file and compare only the hash values of the configuration commands for students to check their results without accessing the

answers. The challenges we address in this paper are distribution and usability of the automation tool, administrative-purpose logging, and an organization of the tasks and courses. The proposed tool is implemented as a

web application that is able to upload studentôsconfiguration files for evaluation to the server and provide the evaluation results to the student. The web-application basis ensures no need for installation and thus easy

distribution of the automation tool. The comparison on the server side ensures that the students do not have access to the golden-model configurations. On the other side, the computing capacity of the server has to be

adjusted to the expected number of students to simultaneously use the application.

II. WEB APPLICATION FOR AUTOMATED EVALUATION OF CONFIGURATIONS

The proposed web system is based on the client-server architecture, in which the client is implemented as a single-page Javascript application using the

React framework and the server is implemented in Java using the Spring framework and the PostgreSQL database. The abstract component diagram of

the server application is illustrated in Fig. 5. The server contains the REST API end points to handle the request from the client application. The proposed

system enables users to log in and provides a list of courses. After selection of a course, the user is provided by the list of available tasks. The system

distinguishes two user roles: a student and a teacher (an administrator). According to the role of the user, the system provides further functionality. A student

can see a list of configuration files for the selected task. The student can insert (copy-paste or drag-and-drop), delete, modify and save the configuration

files. After all necessary configuration files are inserted, the student can evaluate them, and the system provides the results. Besides the functionality

available for a student, a teacher can insert, modify, and delete the golden-model configuration files, while creating a task. The teacher can also assign or

modify points to individual commands from configuration files. The teacher can view complete configuration files and detailed logs from the evaluation. The

teacher can create, modify, and delete available courses, and in each course create, modify, and delete individual tasks. The teacher can also assign

students to individual courses available in the system. To test the proposed system thoroughly, we have used the system to evaluate real studentsôconfigurations samples from the configuration

exam within a study course. The tests were firstly evaluated by a teacher manually. Afterwards, we have used the system for automated evaluation and compared the results.

The data (see Table II) show that the results of the automation system are usable.

VI. CONCLUSION

In this work, we have proposed a modification of existing desktop-application system for evaluation of network-devices configurations to a web-based application. We have enhanced the tool for authentication,

authorization, organization, and logging capabilities. The resulted application enables students to test their resulted configuration by themselves using an online environment and see the results of the evaluation, without

access to correct solutions (the golden model). Thus, the system is suitable to automate checking of studentsôwork not only in final exam, but also during weekly laboratory works. In the future, the evaluation algorithm

can be refined to eliminate some identified weaknesses. Also, integration with the academic information system could help to use the existing student accounts and to automatically assign students to courses.
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The Creation of Simulation with an Algorithm

Optimisation in Java for the Teaching Process
Roman Horv§th ïJana Fialov§

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE ïTECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

AbstractðAt the Faculty of Education, we decided to use the current situation related to the spread of the COVID 19 virus. In one of the subjects whose syllabus corresponds to this topic, we included the creation of a

simulation of the spread of the disease. While creating the sample example we describe in this article, we found that some original Java algorithms used in our programming framework are not as efficient as they could

be. So, we focused on optimising these algorithms (a pair of related algorithms in the field of analytical geometry). Since it was an activity performed as a part of the creation of this simulation, we decided to publish it in

this paper as well.

I. INTRODUCTION

The subject of MSS is taught in the study programme CS at the FoE TU. The current situation gave us the idea of including a simulation of the spread of viruses in this subject. Often the SIR (or SIRS) model is used. This

model divides the individuals into three groups or states S ïsusceptible, I ïinfected, and R ïremoved. The susceptible subjects are those who were not infected, and the removed might be those who were healed (or

died). The last S in SIRS model means that removed subjects may return to the susceptible state and be infected again. The simulation was ready to run after setting and implementing a series of rules of how to transit

between the states. Mostly the solution was to define a set of values (constants or variables) that express the ranges of probabilities for a change to occur. The significant advantage (due to its good visual representation)

is to implement the subjects (persons) as moving particles and take the probability value ranges into account according to the distance of particles.

II. THE SIMULATION IMPLEMENTATION

III. CONCLUSION

In conclusion, we can state that testing the behaviour and functionality of the didactic simulation as well as the series of tests verifying the time efficiency of the optimised algorithms described in this paper proved the

success of our efforts. We included the optimised algorithms in our programming framework, and the didactic simulation will become a part of the teaching content of the MSS subject that is part of the CS teacherôsstudy

programme at our faculty.

ACKNOWLEDGMENT

The work has been supported by the Cultural and Educational Grant Agency of the Ministry of Education, Science, Research and Sport of the Slovak Republic (KEGA) and the contribution was elaborated as the part of

the KEGA project KEGA 001UMB 4/2020 entitled Implementation of Blended Learning into Preparation of Future Mathematics Teachers and Future Computer Science Teachers and KEGA 003TTU 4/2018 entitled

Interactive Applications for Teaching Mathematics at Primary Schools.

ICETA 2020 
ConferenceOffice 

elfa, s.r.o.
tŀǊƪ YƻƳŜƴǎƪŞƘƻ тΣ
лпл лм YƻǑƛŎŜ

Slovakia

tel.: + 421-55-625 3839
fax: + 421-55-726 5195
e-mail: iceta@elfa.sk

www.iceta.sk

The most common in use is the SIR model. The first phase of our implementation included adopting the model to our needs. We had set the rules slightly different from

the original model. It is more like the SEIR model, but it distinguishes more states: susceptible (clean), exposed (infected, but not sick), sick (infected1), quarantined

(infected2), healed (removed1), and deceased (removed2). The exposed ones cannot be quarantined because there is no knowledge that they spread the virus at that

time. They will become sick after incubation time. The sick and quarantined may heal or die; the sick ones, though, become quarantined after some delay needed to

ñlockthem down.ò

Each person (particle) is represented by dot with a specific colour that expresses its state. The circle around the dot indicates that the person is isolated (in the

quarantine or at home) and cannot move or affect other persons. In parallel with the movement of the persons on the screen, a graph is drawn placed underneath the

dots. It expresses the ratio of changes in the simulated personsôstates in time. The horizontal axis of the graph (x) is time, and the vertical axis (y) reflect the personsô

state ratio. The simulation can be restarted by clicking the mouse.

In the last phase, we worked on interactive adjusting the simulation parameters and automatic save/load of the configuration. See the figures aside that show various

situations of the simulation. We can compare situations where people have no movement restrictions on situations where these measures are gradually introduced. If

we look at the graph showing high restriction of movement (as we witnessed in spring ô20 in Slovakia), we will see that the grey area is completely missing (this is the

area of the ñdeceasedparticlesò). It was for us a somewhat surprising result, given that nothing that should significantly help to get this state was explicitly included in

the simulation ïno additional increase in the resilience of persons based on their staying at home, or anything like that. It emanated from the simulation naturally.

Although this simulation is primarily intended to serve as an example in class (the simulation parameters are not perfectly tuned to COVID 19), it shows certain

behaviour ïwe think that this shows off the effectiveness of this regulation quite well (if people follow it).

DǊŀǇƘ ǎƘƻǿƛƴƎ ŎƘŀƴƎŜǎ ƛƴ ǇŜǊǎƻƴǎΩ ǎǘŀǘǳǎ Ǌŀǘƛƻǎ ƻǾŜǊ 
time whensetting up no time of staying at home.

DǊŀǇƘ ǎƘƻǿƛƴƎ ŎƘŀƴƎŜǎ ƛƴ ǇŜǊǎƻƴǎΩ ǎǘŀǘǳǎ Ǌŀǘƛƻǎ 
over time when setting up a long time of staying 

at home.
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Agile Project Management ïWhat is It?
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Abstract ðWe present a qualitative study in the form of a literature review concentrated on agile project management methods for the management of product development. The demand for managing projects with agile methods is

increasing, especially in the sector of information technology. The accurate method and approach to project management are crucial; however, proper project management can lower the stress level and increase the constant

efficiency to keep it distributed during the project continuation. Therefore, this article is focused on a comprehensive evaluation of agile methods, adjusted on its elementary description via a literature review. In the state of the

literature review, we describe the main identification signs of each method, followed by its application.

I. INTRODUCTION

Interconnection of educational process and practice is one of the key competitive abilities of organizations in current difficult situation in which the online space is where activities are carried out predominantly. Implementation of

decision is (must be) very fast and accurate. Agility is the ability of organizations to adapt to constant changes, to adapt, to change rapidly, and to succeed in a rapidly changing, uncertain, and turbulent environment. The first signs

of agile methodologies appeared in the late of 80ôs,when it was observed by certain researchers that projects when using small and multidisciplinary teams, combining with Toyotaôsproduction, by others called Lean [3], allowed to

reduce the number of developed systems that were ultimately not used and also increased the perception of the quality of customers. But it was in 2001 that Agile Methodologies officially emerged [5]. We have to tell that the term

agile was not used for the project management, but the Kanban method was designed and then the agile project management was born [1].

II. AGILE METHODS

Figure3 Agileblanket[7]

VI. CONCLUSION

Figure7 CHAOSResolutionby AgileversusWaterfall [34]
There are a lot of advantages of implementing an agile methodology. According to [38], the top 3 advantages are:

1. Flexible Management Philosophy: Agile provides a broad spectrum of techniques applicable during the management of a project, providing a flexible philosophy that adapts to the constant changes undergone by projects of any

type. Flexibility allows the companies to improve available resources and maximize results.

2. Fully Adaptable Planning: Under an agile approach, a project is executed based on interactions and planning is fully adaptable to new requirements that arise as it progresses.

3. Use of the Most Modern Technological Tools: The present advance of the technological tools used in the development and management of projects is an added value. In working groups, it is usual to use project management

platforms, where, for example, prototypes are shared, opinions are exchanged, tasks are prioritized and meeting are scheduled, such as Trello, Asana, Ice scrum, and others.

In a quantitative aspect, some studies suggest that agile methodologies reduce 77 % of costs, 62 % of effort and also 80 % of critical failures. In addition, it improves 91 % of the meeting schedule, 97 % of productivity and increases

400 % the satisfaction [39]. According to Project Management (PMI), companies that apply agile approaches in the management of their projects increase total benefits by up to 30 % and increase profit by 37 % faster than those

who donôt[38]. An agile approach is about speed, overcoming barriers and using common sense. Continuous development towards simple but sustainable result with a positive impact is the key. Agility penetrates into various parts

of organizations and it is necessary to include it in the educational process at universities to prepare graduates for the new challenges that await them when entering practice.
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Agile management is a set of methods and methodologies that help our

team to think more effectively, work more efficiently, and make better

decisions [6]. According to the Project Management Institute and Agile

Alliance, agile approaches and agile methods are umbrella terms that

cover a variety of frameworks and methods. As we can see in figure 3

below, places agile in context visualizes it as a blanket term, referring to

any kind of approach, technique, framework, method, or practice that

fulfils the values and principles of the Agile Manifesto.

Figure 3 also shows agile and the Kanban Method as subsets of lean. It

is because they are named instances of lean thinking that share lean

concepts such as: "focus on value," "small batch sizes", and "elimination

of waste" [7].

The probability of a project being successful is

bigger in agile methodologies than in traditional

ones [31] said that agile projects are 28 % more

successful than traditional ones. In one other

article [34], it was made a study, that collected

information from approximately 10 000 software

development projects. This study reported that

around 39 % of agile projects are successful,

while only 11 % of traditional projects are

successful too. It also compared the successful

rate for different projects sizes, as it is possible

to see in Figure 7. In all sizes, agile wins

traditional.
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School Information System
M. Hr²nov§Durnekov§, M. Kvet

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð Education is an important area of development and electronics. There are several systems that are used to manage school processes. However, each system covers only a certain part of school processes. Within

my diploma thesis, I worked on development of complex information system, that covers all processes in the school facility. These processes include leisure activity management, canteen and management of educational

system, which consists of electronic grade book, class register, attendance, excuses, timetable, substitution, evidence of employees, subjects and subject plans.

I. INTRODUCTION
We live in a period of rapid technology development that seek to make peopleËs daily lives easier at a work or in a private. Documents, forms, tickets, statements, are being replaced by their digital form. No sector has avoided

digitalization. Information system is an important tool which helps within digitalization. Thanks to it, it is possible to search, process and store various kind of data. It enables simple work and clear data management. However,
we can consider memory consumption or speed of data retrieval as a shortcoming.

Education is an important area of development and innovation. It is the area, which should be an example in the progress and use of systems. There are several information systems that are used to manage class register,
grade book, studentsËand employeesËevidence and make processes more effective and easier. Nevertheless, paper forms of class register, grade book, attendance or excuses are integral part of each school. Why? It might
be due to the licensing costs, insufficient technical support, insufficient technical equipment of the school, lack of clarity and complexity of using system or the number of existing systems with different functions might cause
confusion in the choice of the right system. The main aim of this information system is to eliminate shortcomings, ensure a uniform environment, functions necessary for each school and their simple management.

II. IMPLEMENTED SOLUTION

The School information system is system which offers users simple environment supplemented with functions according to their rights. It was necessary to divide system into smaller modules that will cover individual processes

to ensure the complexity of the system. Developing school information system is divided into three basic modules. Each of these modules covers a different part of the school processes and contains different types of users.

Determining users' groups in individual modules is important to ensure, that they perform the functions they are responsible for.

A. School facility module

Within The School facility module, the system provides various functions for users. The electronic grade book is implemented to store grades and students notes. It is a picture of paper grade book. One of the improvement of

the system is the efficient searching of the students by QR code. Within the electronic register book, the teacher can manage activities of the class, he is teaching. The attendance of students and management of excuses

are part of register book too. The timetable evidence and substitution are another functions which are accessible to users. All these functions are designed for students, parents and teachers. The management of the

evidence of employees and subjects is provided by the school administrator.

B. Leisure activity management module

The school is an institution that educates children in individual school areas. The school should also lead them to improve skills and develop skills through leisure activities.

Therefore, the school information system contains The Leisure activity management module, which is focused on management of leisure activities. The administrator is

responsible for leisure activities management. The leisure activity leader has a list of leisure activities that he teaches. He can create plans for them. Furthermore, he can

report the current activity in the section of the register book for leisure activities, in which the attendance of registered students is also recorded. The timetable of leisure

activities is also part of the system. Students and parents can register or unregister from the leisure activity and have an actual information.

C. Canteen module

To ensure a more effective and easier operation of the canteen, the school information system has been extended with The Canteen module. The canteen manager provides

the entire canteen management. The system allows her to add and modify meals in the menu, she has an overview of the number of registered boarders to lunch on a given day. The boarders can register or deregister from

lunch within the canteen module

VI. CONCLUSION
The aim of this school information system was to create a clear and user-friendly environment that will make work more efficient, simpler and faster for all actors in the school facility. The advantage of this school information

system is that there are integrate all functionalities that we encounter in the school facility. In addition, it covers the area of leisure activities and canteen management.

Like any system, the School information system could be further developed. In the future, it could be extended to include automatic notifications for parents, teachers and students within electronic grade book, register book,
attendance and excuses. A calendar of events, in which could be an overview of tests, notices and other activities of class, could be another possibility to extend the school facility module. Another possible extension could be
to add to the class teacher the ability to print school reports and register book. The canteen module could be extended to include payment system.
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Fully Immersive Web-based Collaborative Virtual Environment for

Upper Limb Rehabilitation Purposes
M. Hud§k, B. Sobota, Ġ Koreļko, M.SivĨ

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð Web-based collaborative virtual reality is emerging as platform-independent technology that permits developers to produce fully immersive and interactive virtual environments accessible through web-

browsers. The use of collaborative virtual environments can be helpful in situations when therapists and patients are unable to meet personally. This work introduces an extension of the LIRKIS G-CVE system with web-

based interfaces for remote management of the upper limb rehabilitation process. Concerning the quality and safety of web technologies, we consider distant virtual training to be efficient for ordinary people.

I. INTRODUCTION

In the field of medical applications, the VR / MR offers a variety of interaction techniques rendering effective for treatment and rehabilitation of human movement disorders. Upper limb rehabilitation process, practiced

using HMD with other equipment based on the rehabilitation needs can serve as a commendable example. In a virtual environment, it is possible to simulate different conditions of a virtual hand, visualize different

situations for the user and assign them tasks to perform utilizing virtual hands. Due to the pandemic situation, it is difficult to perform personal rehabilitation and training of patients. Novel science-based treatments are

considering remote therapy options, where a physician can communicate with a patient and oversee the training process. As a result of the VR technologies coming to easier accessibility to ordinary population; remote

therapy can be beneficial especially when the doctor and the patient are unable to meet personally. Bringing the clinical therapy into patientsôhomes through VR / MR might show convenient, when the social contact is

limited to the online form.
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II. Web-based Collaborative Virtual Environment

The web-based CVEs possess several strengths that improve its usability and demands for Virtual Reality (VR).

The utilization of CVE can depict training situations that may be physically more demanding and difficult to realize

than a virtual simulation. In 2019, the LIRKIS G-CVE (Global Collaborative Virtual Environments) was designed as

a web-based globally accessible VR/MR system over the internet. The system includes Entity-Component-System

pattern that allows the rapid development of virtual environments with various extensions and features. All CVEs in

LIRKIS G-CVE are accessible via web browsers. The rendering of the entire 3D content is performed on the client

side (Client-Side Rendering). The communication between the system and users is employing the client-server

model to share data over the network. The whole LIRKIS G-CVE system contains: Remote Web Server, Web-

client interface and Additional interfaces and modules.

LIRKIS G-CVE was extended by implementation of a 3D Arm Remote controller as an additional interface, visible in

Figure 1. The 3D Arm Remote Controller provides a management tool for a therapist with full access to

experimental settings. The interface offers several features responsible for: device management, streaming patient

visual output, animation management and some 3D arm parameters.

After completing the rehabilitation parameters, the patient is notified that the training will begin. For training

purposes, it is essential that the patient sits at the table and perceives the 3D hand model (e.g. using VR helmet,

Figure 2). After starting the training, several hand animations are performed. If the patient feels uncomfortable, the

rehabilitation process is stopped and then continues later. Given that each patient can perceive the 3D hand

differently, we decided to extend the interface with user profiles. These profiles store data on training, hand

configuration in space, and its color.

VI. CONCLUSION

In this study, we focused on creating interactive interfaces for collaborative virtual reality. We've found that using web-based virtual reality is suitable for rapid prototyping of virtual environments and interactions that can

be shared by a group of users in real-time. Unfortunately, due to limitations due to the pandemic situation, a large-scale experiment to test MS HoloLens could not be performed. However, in future research, we assume

that multiple user testing will provide measurable data to help us optimize the system. We consider user feedback to be necessary.
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Figure 2. Testing of Upper limb 
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Internet of Things as tool for cognitive process 

in Computer Science study program
L. Huraj and M. HosŠoveckĨ

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð IoT devices are becoming a common thing in everyday life. Students also encounter them at home or at school. The inclusion of IoT devices in teaching can make the learning process more interesting and

interactive, having a greater impact on the cognitive process. Learning with IoT devices better demonstrates the application domain to students and brings the problem closer to their daily lives. The article demonstrates

how one IoT device can be used for teaching in different areas of the Computer Science field. The Fibaro Starter Kit with sensors was used for the case study and its applicability to three different CS subjects was shown.

I. INTRODUCTION

IoT devices are increasingly appearing not only in smart homes, but are also finding their place in the educational process. Their low affordability, as well as rapid development in key areas of processor design and web

and network technologies, make these small devices tools for computing and communication in areas that were once only available on large platforms. IoT devices can be found in households such as smart thermostats,

smart bulbs, smoke/fire alarms, motion sensors/cameras, door/window sensor, even weather stations or smart speakers. The basic features of IoT devices include ability to collect and transmit information, work together

and solve problems in everyday life. In general, IoT devices consist of a computer platform, communication and sensing capabilities, and an activation device [1].

IoT brings change not only in technology and industry, but it can affect change throughout society, including higher education institutions. However, there is a lack of a deeper focus on some open issues such as the

implementation of the Internet of Things in modern educational practices; overall use of the Internet of Things in education; and the development of methods important for the effective teaching of the Internet of Things as

a separate subject [5]. Curricula from the field of Computer Science (CS) have not yet included the teaching of the Internet of Things as a separate subject.

.

II. CASE STUDY

The article presents some efforts to incorporate IoT into the CS curriculum, as well as a case study focused on a specific IoT device Fibaro Starter Kit and its use in some subjects 

in the field of Computer Science. The aim was to point out that it is possible to use the same IoT device in different subjects. These subjects are: (A) Programming and Algorithms, 

Figure 3; (B) Information assurance and security, Figure 4; and (C) Multimedia, Figure 5. Naturally, it is possible to use IoT equipment directly in a course focused on teaching IoT, 

but the aim of the article is to show other uses of IoT equipment in computer science subjects.

(A) Programming and Algorithms: While working with the IoT device, students became acquainted with simple algorithmic structures. They understood the principles of controlling 

IoT devices using scenarios. On the positive side, the result of their program is realistically visible when running the IoT device scenario.

(B) Information assurance and security: The students became acquainted with the principles of DDoS attack. They understood the vulnerability of IoT devices and how easily they 

could be disabled by an attack, and how easily they could be misused to carry out an attack. On the positive side, the students became acquainted with the effects of the DDoS 

attack directly on the tested device.

(C) Multimedia: The students got acquainted with the process of comprehensive creation of the resulting video. They were forced to use the IoT device directly in real 

conditions and record their functional deployment.

It should be emphasized that the main role of the teacher in the development process is to organize the individual cognitive work of students. He or she manages the cognitive 

process and analyzes the individual work of students, strives to develop the skills of individual cognitive activity of the personality. 

The whole process requires the teacher to have high professionalism and skill [7].

III. CONCLUSION

The IoT device can be used as an aid and support for teaching various subjects in the Computer Science field, as evidenced by the activities performed in the case study. These activities can be used not only at the

university, they can also be used with modifications at lower levels of schools.

IoT makes it much easier for students to demonstrate the application domain and bring the problem closer to their daily lives. This makes the learning process more interesting and interactive and with a greater impact on

the cognitive process. IoT also acts as a stimulator of interesting learning, which is rich in experiments and solving interesting scientific and practical problems. Using IoT will encourage students to work independently in

their own mode. In addition, it gives students space for their own creativity. The implementation of IoT in education will play an increasingly important position in the future, as simpler devices incorporating this technology

will increasingly enter the market. This will force more educational institutions to incorporate this technology into their educational programs and to adapt educational activities for students. Because IoT connects the virtual

and physical worlds, new teaching methodologies will need to take into account not only the hardware, network, but also the software aspects of this technology.
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Research and design of virtual simulation experiment learning 

interaction for embodied cognition
Chen Wang and Fuan Wen
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Abstract ð At present, virtual simulation experiment is commonly used in teaching practice, greatly enriching students' learning experience. However, students still face the problems of less interactive experience, poor

participation and a low degree of freedom in the process of interaction through virtual simulation experiment. Based on the theory of embodied cognition, this paper constructs a virtual simulation experiment interaction

model based on the theory of embodied cognition. The purpose of this model is to emphasize the embodiment of cognition and the embeddedness of cognitive environment, enhance the immersion of students, effectively

stimulate students' interest in learning, and realize the dynamic interaction among students, learning resources and teachers in virtual environment. The construction and development of the real experimental resources

can be used for reference.

I. INTRODUCTION

As a powerful way to promote the combination of theoretical knowledge and practical application, experimental teaching has become an essential link in the teaching arrangement of various science and engineering

courses. However, due to the lack of education experience and guidance of relevant research, experimental teaching in virtual environment can not support students to interact effectively with learning content effectively,

and can not meet students' personalized learning. This interaction model gives full play to the important role of the body in learning activities from the aspects of imaginary embodiment and physical embodiment,

integrates students' interactive behaviors and cognitive goals in each link of "embodied practice -- situational experience -- Guidance and improvement -- knowledge construction", students can preset learning goals and

participate in immersive learning situations through virtual reality terminal devices with multiple senses, so as to realize physical embodied interaction under virtual scenes. The result of behavior is internalized in

perception. After the reorganization of perception, new learning behaviors are stimulated, and the cognitive level and skills are improved continuously. Embodied experience is the key of embodied cognition theory.

II. INTERACTIVE MODEL CONSTRUCTION OF VIRTUAL SIMULATION EXPERIMENT FROM EMBODIED COGNITION PERSPECTIVE

Considering the relevant factors affecting the interaction of virtual experiments, the following principles are followed in the design of the model:

1) The principle of students' subjectivity.

2) Promote the principle of multi sensory participation and interaction.

3) The principle of contextualization of interactive processes.

4) Interactive content matching principle.

5) The principle of trustworthiness of interaction results.

й. CONCLUSION

Under the guidance of distance learning teaching interaction hierarchy tower and embodied cognition theory, which emphasizes the close connection between body, environment and cognition, this paper combines with

the characteristics of virtual reality technology environment to analyze the factors affecting students' effective interaction, and constructs a virtual simulation experiment interaction model oriented to embodied cognition

theory. It is expected to provide a comprehensive and effective interactive theoretical framework for the construction of virtual simulation experiment resources and provide guidance for the subsequent virtual simulation

experiment teaching practice. However, there are still some shortcomings in the model, and needs to undergo more tests and practices to optimize and perfect. In the future, I will continue to conduct in-depth research on

the aspects to be improved, pay close attention to the frontier of the field, and jointly promote the construction of virtual simulation experiment resources and teaching reform.
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The autonomous interaction of virtual simulation experiment must be a dynamic situational learning process with uncertainty. To design the learning interaction based

on embodied cognition, we should fully mobilize physical activities to participate in the whole learning process, and construct knowledge through the interactive process

of cognition, body and environment. Virtual simulation experiment is a network learning resource developed on the basis of teachersôcurriculum plan and teaching

experience. The content of each experiment link is relatively fixed. The role of teachers is changed from "teaching knowledge" to "guiding inquiry", which solves the

limitation of time, space and equipment. In this paper, a series of model design principles are proposed for the factors affecting virtual experiment interaction, and a

virtual simulation experiment interaction model is proposed on the basis of interaction model hierarchy tower based on the dynamic mechanism of embodied cognition

theory. The system needs the support of behavioral intervention, data tracking analysis and other technical means to provide timely guidance, feedback and

assessment. In this way, students are encouraged to realize the dynamic two way interaction between teachers and students, between students and students, and

between students and learning resources through visualization, so as to complete the learning of theoretical knowledge, the accumulation of practical experience, as

well as the construction and internalization of deep knowledge.
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A Survey of Low Power Wide Area Network Technologies
M. Chochul, P. Ġevļ²k

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The concept of Internet of Things (IoT) is ever-growing and is becoming integral part of our life and industries. As each application differs in connectivity requirements it is essential to keep track about possible

solution. Low Power Wide Area Network (LPWAN) is a category of network technologies, that possess the ability to offer low-cost connection for large number of low power devices distributed over large area. This paper

presents leading LPWAN technologies called Sigfox, LoRaWAN and NB-IoT.

I. INTRODUCTION

Even though the term Internet of Things (IoT) is not current, its concept is attracting enormous interest from scientific and industrial communities. IoT technologies are used in various application fields from smart cities to

agriculture. As some IoT applications required long range communication and low power consumption, technologies like Bluetooth or ZigBee were lacking transmission range and cellular technologies were lacking long

term power efficiency, Low Power Wide Area Network (LPWAN) emerged. It provides long range transmission, plus low power consumption in price of low data rate. During practical exercises, laboratory work or project,

students are usually introduced to technologies like Bluetooth or Wi-Fi, which are commonly available. In order to introduce students to LPWAN technologies, suitable infrastructure needs to be available. As LPWAN is a

category that consists of multiple technologies, aim of this survey is to introduce to the most popular ones, Sigfox, LoRaWAN an NB-IoT.

II. Sigfox

Sigfox company was founded by L. Le Moan and C. Fourtet in 2010. Network, named after the company itself, is dedicated to the IoT based on low power consumption, long range and small data [6]. The Sigfox

technology is based on patented Ultra Narrow Band (UNB) wireless modulation on the physical layer. The network operates on unlicensed sub-GHz ISM band carrier using 868 MHz in Europe, 915 MHz in North America

and 433 MHz in Asia. In regards of data transmission, Sigfox is capable of providing depending on region 100 bps / 600bps in Europe / America. Sigfox limits communication on 4 messages per day for downlink and 140

messages for uplink. Payload length is 12 bytes per message. Coverage range is 10 km in urban areas and 40 km in rural areas. In short, Sigfox provides proprietary network solution and is capable of delivering long

transmit range, long battery lifetime and infrequent communication data rate.

III. LoRaWAN

LoRaWAN is a low-power long-range wide area network, which specification is developed and maintained by the LoRa Alliance, an open association of collaborating members. The aim of LoRaWAN is to standardize

LPWAN network, suitable for large scale deployment, mainly concerned with the long-range transmission and low power consumption [14]. LoRaWAN technology is based on LoRa (Long Range) modulation technique

that enables the long range transfer of information with low data rate. As Sigfox it operates on unlicensed ISM bands. Usage of this technology does not limit number of messages per day, the limitations are dependent on

administration of network. Maximum data rate is 50 kbps, with available payload length of 243 bytes per message. Coverage range is 5 km in urban areas and 20 km in rural areas. Only for this technology it is possible to

create private network. For LoRaWAN certain factors are dependent of administration of the network, nevertheless, it still provides long range transmission at lower data rate, while ensuring low power consumption.

IV. NB-IoT

Narrow Band-IoT is a standards-based low power wide area technology developed by the Third Generation Partnership (3GPP) to provide communication between end-devices and services using cellular communication.

The aim of NB-IoT is to improve the power consumption of user devices, system capacity and spectrum efficiency. Unlike Sigfox and LoRaWAN it operates in licensed frequency bands, same as LTE. As design of NB-IoT

is based on existing LTE functionalities, it is possible to reuse the same hardware and also share spectrum without coexistence issues [22]. Transmission data rate is highest of the three, 200 kbps. Number of messages

is not limited, for each message payload length is limited to 1600 bytes. Although in order to achieve 10 years of battery operation, it is advised to transmit 200 bytes per day on average [15]. Transmission range is 1 km in

urban areas and 10 in rural. NB-IoT is not a low cost solution, but is very suitable for those IoT application that are willing to pay for low latency and high quality of service.

V. CONCLUSION

The aim of this survey was to introduction of LPWAN technologies, Sigfox, LoRaWAN and NB-IoT. Each discussed technologies has its advantages regarding IoT factors and of course it disadvantages. However, in case

of practical education, in form of either laboratory assignments or projects, one deciding factor is more important and that is cost. In this regard, most suitable choice is LoRaWAN network, as it is the only one, that support

private network management. This way educational institute can hold its own servers and providing this service to its students free of charge. As the serversôsoftware is open-source and therefore free, and it is possible to

run it on any spare computer with internet connectivity, gateway equipment cost is the only necessary price to pay. Thus creating infrastructure for new IoT applications students can learn and benefit from.
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Analysis of Logs in the Environment of Email Services

M. Chovanec, M. Havrilla , E. Chovancov§

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The work deals with the analysis of logs and audit records from email services. The growing trend of using email services as well as other electronic communication creates the need and emphasis on ensuring

the reliability of these services. In the presented proposal, the work uses modern methods of log analysis and then interprets them into a visual form, uses knowledge from non-relational databases, methods of analysis

and processing of audit records and uses a number of tools that participate in creating outputs. Among non-relational databases such as ElasticSearch, Apache Kafka, Redis, Splunk and MongoDB, the work selects the

most suitable database for its purposes. It also discusses methods of data collection as well as their subsequent analysis and visualization. The work also uses the tools of third parties or protocols covering the collection

and creation of outputs from audit logs, such as NXlog or Syslog-NG. Finally, the work focuses on the evaluation of possible safety as well as functional risks.

INTRODUCTION

At present, more and more emphasis is being placed on quality of the provided email services. Even in the university environment there is an increasing demand for the number of sent or received email messages.

Therefore, there is a need to monitor the flow of email messages in order to streamline their transmission, detect deficiencies and apply new technologies in the field of email services. The main areas of monitoring email

services include processing logs from Message tracking protocols, IMAP and SMTP protocols, or IIS services. Current trends do not only require simple processing of received data, but also emphasize accurate

interpretation and detailed graphic processing. It should be noted that the obtained data must be processed with high accuracy in real time and then interpreted in a suitable form. For data collection from the university's

email services environment it is possible to use the internal functionality of the Microsoft Exchange server for storing logs of internal processes as well as the logging functionality from Internet Information Services (IIS)

which is covered by the operating system itself, Microsoft Windows Server.The processing of logs and their subsequent analysis from email services will currently find application in the detection of security risks of the

offered service. Another parameter is the usability of other side services that the email server offers, such as calendar, automatic processing of emails, etc.

IV. DATA PROCESSING AND ANALYSIS

The non-relational database ElasticSearch in the stack with Logstash was used for the processing and analysis of the obtained data. As one of the

conditions was the processing of data with high accuracy in real time, this platform provided us with a good basis for the implementation of the experiment.

Kibana provided us with a suitable environment for human-friendly interpretation of data and also for their practical visualization. The block diagram of data

processing and analysis.

VI. CONCLUSION

The aim of the work was to create a theoretical basis but also a practical solution for the analysis of email server logs. The main benefit of this work was the evaluation of security and functional risks from the perspective

of the email server but also the user of email services. Among the facts that were found from the analysis can be included, e.g., the fact that most of the email messages sent to the researched server were sent from the

Koġicearea from the point of view of geoip location. The benefit is the fact that from the point of view of the client's response to the email server, high time values are not expected and therefore it is not necessary to solve

the problem with high responses.

The next part of the analysis was focused directly on email servers, on their use during working and non-working days where it was found that during non-working days, the use of email services is very low and therefore

is a good time to implement complex updates during service windows. The work also focused on finding the balance of computing power distribution in email servers where it was found that the performance is relatively

evenly distributed and therefore it is not necessary to adjust the load balancer settings. Among the security analysis of logs, the work focused on the analysis of port usage for the IIS service where it was found that the

unencrypted, i.e., http protocol is used only by a negligible number of users and therefore we can say that the audit in terms of security of encrypted communication was successful.

The work also focused on the most common operating systems and web browsers used by users of email services. It has been found that most users use Microsoft Windows as their operating system and also that they

use the Mozilla Firefox or Google Chrome web browser. In conclusion the work focused on the evaluation of security incidents of incoming emails, it was found that more than 90% of emails are stopped by a reputation

filter and also that a large number of emails are marked as SPAM. Only 7.5% of emails passed through the Cisco Ironport Filter. The research results can be implemented in the Security and Data Protection category.
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An Overview of Automatic Speaker Recognition in Adverse Acoustic 

Environment
M. Jakubec, E. Lieskovska, R. Jarina
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Abstract ð In the last 50 years, the task of automatic speaker recognition has undergone intense development and is still a popular topic. New ways are also being sought to implement speaker recognition tools in order

to improve the educational process. These include support systems and services, such as recommendation and personalization-based content delivery, personalized speech assistant for human-computer interaction, or

improved speech recognition systems based on speaker adaptation. Applications in the real environment stress upon technological issues such as dealing with acoustical environment variability, background noise,

simultaneous speech or speaker's behaviour. In this paper, the review of the state-of-the-art techniques for automatic speaker recognition with focus on its deployment in real and adverse acoustic conditions is presented.

I. INTRODUCTION

The Automatic speaker recognition (ASR) systems have become an important part of technological progress trends. In today's world, the interaction of people with technology is constantly increasing and most devices are

becoming "smart" for working effectively with people. State-of-the-art procedures in ASR make it possible to achieve excellent accuracy in acoustically controlled conditions. However, in a real environment, speaker

recognition becomes a challenging task. Speech signal degradation caused by interfering factors (interfering speech, background sounds, transmission channel distortion, reverberations) significantly reduces the

performance of ASR systems. A key issue in deploying real-world recognition systems is robustness against noise interference. Thus, reducing the impact of adverse acoustic conditions is the task of robust speaker

recognition. The aim is to compensate for the effects of additional noise while preserving speaker information.

Speaker recognition is widely used in various areas, such as identity verification (e.g. telephone and banking services), surveillance and forensic (e.g. telephone fraud). Another use is in the educational sector for

computer based learning. These include support systems and services, such recommendation and personalization-based content delivery, studentôsidentity verification, personalized speech assistant for human-computer

interaction (interactive tests, questionaries, pronunciation learning) or improved speech recognition systems based on speaker adaptation.

II. ROBUST SPEAKER RECOGNITION TECHNIQUES

Speaker Recognition is defined as the process of recognizing a human depending on the unique characteristics that are included in his/her speech signal, but also emphasize

the differences between individuals. ASR systems can also be divided into identification and verification tasks. The basic block diagram of the general ASR systems is shown

in Fig. 1. In general, a speaker identification and verification system consists of three main components, including front-end processing (feature extraction), speaker modeling

and decision-making.

The state-of-the-art techniques used to increase speaker recognition performance focus on features extraction and statistical modeling of speaker recognition. In the proposed paper, the advantages and disadvantages of

these techniques are described. These techniques can be divided into 3 basic categories:

1. methods for speech enhancement,

2. noise-resistant features extraction methods,

3. methods based on robust modeling.

The speaker recognition system must be robust to interference in order to function properly in real acoustic conditions. Therefore, the speaker recognition mechanism should

take into account many factors (Fig. 2). The system should be accurate, easily extractable and measurable, the variability between speakers should be low, the system must

not be affected by emotional states. When designing the system, it is therefore important to take into account the individual techniques of increasing performance, which were

presented in the work and look for ways to use their good properties in one complex system.

VI. CONCLUSION

The goal of presented research was to describe the development of speaker recognition techniques with a focus on their use in real and adverse acoustic conditions. The paper describes several important ways of

implementing speaker recognition tools in order to improve the educational process. We also focused on the analysis of current trends in deep neural networks and their use in the field of speaker recognition research.

Another part summarize the basic principles of techniques used to increase the performance of systems for speaker recognition in adverse acoustic environment. There are many issues in this area that still need to be

addressed, as there is currently no general and the best way to recognize speakers.
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Parametric audio quality estimation models for broadcasting systems 

and web-casting applications based on the Genetic Programming
M. Jakub²k, P. Poļta

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ðThe COVID-19 pandemic has been one of the biggest disruptions to education that the world has ever experienced, affecting the most of the world student population. As a consequence, throughout the globe

there has been an increasing trend among the students to use different broadcasting systems and web-casting applications for the purpose of online learning. Therefore, a machine learning technique, i.e. Genetic

Programming, is used in this work for the purpose of assessing audio quality using an objective approach. A design and performance evaluation of the parametric models estimating the audio quality perceived by the end

user of broadcasting systems and web-casting applications are presented in this paper.

I. INTRODUCTION

We propose machine learning based parametric audio quality estimation models for broadcasting systems and web-casting applications in this paper. Based on our analysis of audio broadcasting systems and web-

casting applications, we compiled a list of the most commonly used codecs and their bit rates nowadays. Because subjective testing is time-consuming and expensive, we have used objective perceptual audio quality

models to predict MOS values in an automated and timely manner. The proposed models formulate audio quality estimation as a regression problem and use Genetic Programming (GP) approach to find a mapping

between audio features and quality score. The models are supposed to help the broadcasters and web-casters to either choose the appropriate settings of their systems and services or monitor a quality perceived by the

end users.

II. METHODOLOGY

The machine learning approach, which we chose was the Genetic Programming (GP). Genetic programming (GP) is part of the family of evolutionary computational

approaches used to solve problems of optimization that are difficult to solve by conventional methods. We focused on input parameters that could potentially reduce

audio quality for broadcasting systems and web-casting applications. To sum up, the following sets of the input parameters were considered in a design process of the

parametric audio quality estimation model:

¶broadcasting systems: type of audio signal, audio codec type and bit rate.

¶web-casting applications: type of audio signal, audio codec type, bit rate, stalling and initial delay.

III. DATABASE

The intention was to have the widest possible database of unique recordings that reflect the diversity of the audio distributed over broadcasting systems and web-casting

applications to the audience. In order to create a database we used 3 hours long studio recording of uncompressed audio from the Slovak Radio and part of the reputable

database EBU SQUAM which contains lossless recordings for subjective audio quality tests. A version described in the EBU Tech 3253 [19] was used. So, the resulting

database in terms of diversity contains 27 types of signals which is 17 280 samples, where the length of each sample is approximately 10-15 seconds. To assess a quality

experienced by the end user when it comes to the degradations induced by the audio codecs, we have decided to use POLQA Music model as this model according to [1]

has achieved a sufficient accuracy in this context.

VI. CONCLUSION

In this paper, we presented the design and performance evaluation of the parametric models for non-intrusive estimation of the audio quality based on machine learning

technique, namely GP. The proposed parametric models (see Fig. 1 for more detail) estimate the audio quality of broadcasting systems and web-casting applications

perceived by the end user. By comparing the estimations provided by the proposed parametric models with the true MOS values (see Fig. 2 for more detail), we can say

that the proposed parametric models represent promising candidates for the estimation of audio quality perceived by the end-user of broadcasting systems and web-

casting applications. Keeping the COVID-19 scenario in mind, nowadays, parents, students and teachers are adapting to the ónewnormalôwith education from a distance.

We presume that it is a crucial aspect for the new normal to understand the audio quality provided by these different broadcasting systems and web-casting applications

in the context of e-learning process. Assessing the audio quality of the e-learning sessions will be a key to understand the end user satisfaction levels in such an environment.
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Figure 2

Figure 1

Å Fig. 3: LMP for 12 cluster case and load-weighted average

prices for 118 case with bars for min and max price in clusters

Å Prices fluctuate and are not well aligned

Å Fig. 4: Several load states of 12 and 118 node cases: no of

congestions (inter- and intra-cluster), max relative error in

LMP

Å No of congestions: inter cluster: differ in low load cases and

get more inline for higher load factors; intra cluster: increase

sharply for higher load factors (are undetected in 12 node

case)

Å Max error: does not exceed 2% for 7 cases then increases up

until 3.4%

III. COMPUTATIONAL EXPERIMENTS

(i) Type of OPF

Å Fig. 1: Computational times different OPF formulations

Å For cases with less that 1,000 nodes: DC- and AC-OPF lie

around 1 s

Å For cases with more that 1,000 nodes AC-OPF increase

more than DC-OPF

Å UC DC-OPF has longer run times already for 10s of nodes,

times increase significantly from ~1,000 node cases and go

up to almost 3 h for ~10,000 node cases

Å Computational times vary for cases with ~1,000s of nodes;

differences in computational times depend largely on OPF.

(ii) Network representation 118 node and

12 node case

Å Fig. 2 : LMP for 118 case ordered by clusters

Å Prices fluctuate between 39.5 and 40 $/MWh

Å Differences originate from 9 congested lines

II. METHODOLOGY & CASE STUDY

We introduce the formulation of the optimization problem and the cases studies

conducted. We used MIPS an interior point solver of Matpower of Matlab to perform

power flow calculations. 2 case studies see Table 1.

Optimization Problem Formulations

A network consists of: nodes N, generating nodes G, consuming nodes D. N(i) is a

subset of N of nodes connected to node I through lines. Node i is described through:

active power pi, reactive power qi, voltage magnitude vi and voltage angle ɗi. Lines

have physical properties: conductance gij, susceptance bij, and capacity limit Fij.

The full AC the optimal power flow (AC-OPF): and the approximation DC-

OPF

with unit commitment (UC),

where (1)&(8) are the objectives of cost minimization; (2)-((3) & (9) are power balances;

(4)&(10) are power flow limits; (5-6)&(11) are operational power limits (note that Ŭi in

(11) are binary variables and make the problem a UC); (7) are voltage constraints.

Nodal price or locational marginal price (LMP) is the price to provide an additional

increment of power, derived as Lagrange multipliers of (2) and (9).

Evaluation of Modeling Differences of Nodal vs. Zonal Pricing Based Electricity 

Markets: Optimization Models and Network Representation
L. L. Jansen, L. Buzna

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

I. INTRODUCTION

In the context of the European Commissionôspush to integrating the electricity market

and exploring novel market designs, nodal pricing is gaining increasing attention as an

alternative to the currently in place zonal pricing.

What gives rise to nodal prices are congestions in branches, thus there is a need for

sound modeling of the electricity system that takes the physical network into account in

great detail. An approximation of these flows will affect price outcomes, nodal as well as

zonal prices.

This work is focusing on two aspects in this modeling endeavor being the type of

optimization problem: DC-OPF, AC-OPF or unit commitment DC-OPF on the one hand;

and the network representation on the other hand.
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VI. CONCLUSION

Comparative studies in this area need to rely on different

representations of the same network in order to be able to

assess two pricing schemes.

Our findings indicate that there can be a large discrepancy

between LMPs and identified congestions, which calls for

improved methods to aggregate nodal systems for

comparative purposes and to improve accuracy. Though, one

needs to bear in mind the increased computational costs to

solve problems with many nodes, especially when it comes to

unit (de)-commitment.

Abstract ð This work briefly

introduces the Collaborative

Doctoral Program (CDP), which

fosters collaborations between the

Joint Research Centre and

Universities, in order to provide a

European qualification framework to

doctoral students, who are trained

to be at the intersect of science and

policy through multinational

projects. Secondly and in the focus

of the poster, this work provides an

example of research conducted in

the context of the CDP in the field of

energy modeling. A topic of

increasing interest is nodal pricing

as an alternative to zonal pricing-

based electricity markets in Europe.

This work is giving an overview of

different formulations of optimization

problems in power systems. We

focus on two different aspects being

the type of optimization problem and

the representation of the

transmission network. In this

context, the trade-off between

modeling accuracy and

computational efforts is the topic

assessed in this study. We find that

computational times increase

drastically when employing unit-

commitment, but remain rather

moderate when sticking to

economic dispatch using DC- as

well as AC-OPF. The representation

of networks in terms of aggregated

node systems show that power

flows within zones are difficult to

predict.

Modeling aspect Variations Evaluation Case study

(i) Type of OPF DC-OPF, AC-OPF, UC DC-

OPF

Computational time 

(number of nodes)

41 test cases

(ii)

Network 

representation Full number of nodes, 

aggregation

Number of congestions 

& LMP

IEEE 118 node case & 

aggregated 12 cluster 

case

Table 1

Figure 3

Figure 4
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Project Oriented Teaching in Internet of Things Education
D. Jarinov§, A. Kan§likov§, D. Tich§

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð In the paper, a fundamental IoT framework with focus to its utilization in teaching in engineering study programmes is discussed. In the second part, outcomes of the selected successful student projects

carried out at the Faculty of Electrical Engineering and Information Technology of the University of Ģilina(FEIT-UNIZA), are presented. The solutions are based on simple low-cost microcontrollers and single-board

minicomputers such as Arduino, Raspberry Pi and Sigfox cloud-based application platform, among others. Experience has shown that these projects markedly help students to improve skills in developing both HW and

SW solutions. Even by developing simple IoT applications, students are able to transfer, in very short time, their theoretical knowledge into practical solutions for everyday life or industry.

I. INTRODUCTION

The Internet-of-Things (IoT) technology can be simply defined as a network of physical objects connected to Internet and the communication between these objects. IoT based solutions are especially attractive for young

generation, because they inherent support wireless connection anytime and anywhere. There are many technologies and platforms for network connectivity within IoT (e.g. WiFi, ZigBee and Sigfox, LoRa). Thus, project-

oriented teaching is becoming very effective, whether they are individual or group projects. Here we present outcomes of the selected successful student projects carried out at FEIT-UNIZA. Even simple IoT-based

projects have the potential to make a significant impact on the skills of engineering students as well as young professionals.

One of the well-established practices of IoT project supervision is division of the students projects into the following three phases:

1. Development of simple IoT device/sensor - design a simple HW architecture to connect sensors and/or other peripherials to microcontroller (e.g. Arduino) and programming to enable read the data from the sensors.

2. Students are asked to implement any value-added service to the system. E.g. it can involve microcontroller programming to enable storing and displaying the readouts from the sensors.

3. Bringing networking functionality to the IoT device ïThe students are engaged in design and implementation of the other parts of the IoT system, so that the data from the sensors can be accessed from multiple

locations and aggregated with data and/or services provided by other systems.
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II. IoT SMART HOME APPLICATIONS

Å Contactless deduction of electricity consumption from electricity meters and gas detector ïThese two simple applications are created on Arduino platforms together with

Sigfox wireless connectivity modem, ThinkSpeak, and Sigfox Backend. The device is designed to deduct the consumed electricity from the induction electricity meter. Due to

legislation restriction, data reading is possible only in a visual way using infrared sensor. The gas detector uses a photoelectric smoke sensor, with KD-5810 microcontroller.

Å Intelligent container for municipal wasteïbased on Sigfox/Arduino module and the ultrasonic sensor.

Å Smart home project - HW components are: NodeMCU microcontrollers, indoor/outdoor temperature and humidity sensors (DS18B20, Si7021), MQ2 flammable gas sensor.

The software part consists of scripts: for connections to the ThinkSpeak portal (via WIFI using POST/http protocol) and to the local MySQL database (for data evaluation).

 III. IoT INDUSTRIAL APPLICATION

Implementation of the student diploma project was carried out with an industrial partner (LCD screens production). The IoT solution is a part of the

complex system IWA - an Intelligent Workstation Assembly line - the aim was to measure the efficiency of the production process in real time and

to support the decision-making process in the production flow. The IoT part (client) is based on Raspberry Pi3+ platform. For illustration, the

following components have been connected to the IWA IoT inputs: Inductive sensor for sensing the presence of a mounting pallet, and camera.

And relays for conveyor control are connected to the IWA IoT outputs.

VI. CONCLUSION

The paper presents several practical student projects oriented to IoT technology, implementation of which was carried out at FEIT of the University

of Ģilina. The experiences with the supervision of the IoT based projects have shown great concern about such practical solutions among students

in engineering programmes. These projects markedly help students to improve skills in developing both HW and SW solutions. Even by developing

simple IoT applications, students may transfer, in very short time, their theoretical knowledge into practical solutions for everyday life or industry.
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Level and Ways of Educating Future Teachers in the Use of Digital 

Technologies: Basic Results of a Questionnaire Survey
Tomas Javorcik, Tatiana Havlaskova

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The paper describes partial results and findings of an extensive questionnaire survey, which took place among students of teaching disciplines of the Faculty of Education, University of Ostrava. The aim of this

questionnaire survey was to find out what knowledge, skills and overview students of various teaching disciplines have in the use of digital technologies in the educational process. We conducted the questionnaire survey

at a time of several key changes in education. These changes affect all subjects and levels of education making the use of digital technologies in the Czech school environment inevitable for all those involved ïteachers,

pupils and students. For this reason, we consider it necessary to map whether future graduates of teaching disciplines are sufficiently prepared for these changes.

I. INTRODUCTION

Czech education at all levels is undergoing a (r)evolution. The subject of this (r)evolution is above all a greater degree of meaningful use of digital technologies across the entire content of teaching. Guiding pupils and

students to make meaningful use of these technologies should take place through the development of their digital literacy. The goal is a graduate who is fully prepared for life in today's society, fundamentally affected by

the so-called fourth industrial revolution. We all have also felt the need to implement these changes during the ongoing pandemic situation, where most schools have relied on electronic means of communication and

online teaching. If we want to educate current pupils and students to become graduates using current technology to solve various problems in practice, it is necessary to meet two conditions:

1. To adapt the content of the curriculum through framework educational programs across all subjects so that digital technologies can be used in these subjects.

2. Properly prepare teachers, both current and the future, for the possibility of applying digital technologies in a specific subject so that such use of technology is meaningful and facilitates the

development of digital literacy of pupils and students.

In our research, we are looking at how effective and meaningful the present training of the future (and current) teachers is in the ability to develop digital literacy in pupils and students in their respective subjects.

II. RESEARCH

The questionnaire in our survey contained 30 questions of various types and was divided into three sections according to the focus of the questions: 1) Relationship to digital technologies; 2) Use of digital

technologies in teaching; 3) Identification questions. A total of 834 students studying various teaching disciplines of the Faculty of Education of the University of Ostrava were addressed by an electronic questionnaire. Of

this number, a total of 178 students completed the questionnaire.

Results of the questionnaire survey - a few examples

The Figure 1 shows what respondents like about digital technologies. The Figure 2 shows what respondents do not like about digital technologies. The Figure 3 shows how respondents perceive the integration of digital

technologies into education. The Figure 4 shows at what phase of teaching respondents would most often use technology.

VI. CONCLUSION

With the increasing use of technology in both everyday and professional life, the social demand for graduates who can use these technologies effectively and meaningfully is growing. This demand puts pressure on the

education system that should train such graduates. Adequate training of new (but also current) teachers is associated with changes in the education system (especially its content). Czech education is accompanied by a

number of changes related to the development of digital literacy in the teaching of general education subjects in both primary and secondary education in the context of the planned revision of national curricular

documents. From our position as the Faculty of Education, it is important to respond to these changes through the training of future teachers. In our research, we decided to map the preparation (that is, the application of

ICT in teaching) in various teaching disciplines, identify possible shortcomings and propose possible solutions so that the graduates can be fully prepared. In this paper, we present only a part of the research focused on

the relationship of future teachers to digital technologies. Furthermore, we want to monitor and map the acquisition of their new skills during their studies over a long period of time.
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Development and application of the teaching tool of design thinking 

collaboration based on UCD methods
J. Xu

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð There are many "poor cooperation" problems in the process of design thinking collaboration of college students' teams, and usually a lot of process data such as student interactions and specific discussion

processes are generated. The limitations of offline classroom scenes make it impossible for teachers to carefully guide all student groups on the one hand, and to collect process data on the other hand. The presented

research attempts to develop and apply an online teaching tool of design thinking collaboration based on the UCD methods. By collecting data and preliminary analysis, it provides teachers with new ideas for the process

evaluation (such as scoring, problem discovery, feedback, etc.) of students' design thinking collaboration.

I. INTRODUCTION

Although there exist some design thinking tools that provide the possibility of quality optimization for collaborative design, these tools usually focus on improving the quality of user collaboration, rather than being closely

related to the teaching activities of engineering colleges. After interviews with relevant course teachers, there is a corresponding demand for design thinking tools for classroom group collaboration in the teaching of

innovative method courses in engineering colleges. The presented research attempts to use an online teaching tool of design thinking collaboration applied to innovative method courses, using online advantages and

data analysis techniques to provide teachers with a new idea for the process evaluation of students' design thinking collaboration.

IV. TEST RESULTS AND ANALYSIS

Analysis based on the data of the design thinking collaboration process can help teachers to give new solutions to the process of teamwork evaluation. We take an activity test of design thinking collaboration in an

innovative method class as an example. In this test, a total of 27 people from 8 teams generated 1989 historical records and 289 post-it notes. Among them, "historical records" includes login, registration, logout; opening

and closing the tool page; creating, deleting, moving, commenting, "passing" and other related behaviours of post-it notes. Examples of some evaluations given for this test are as follows.

A. Interactive feedback frequency graph (partial) B. Individual activeness score within the group

VI. CONCLUSION

Through data analysis, the online tool can help teachers to make process evaluations of team collaboration status and give new solutions, which is explained using some evaluation examples in this research. To draw a

conclusion, the online tool can help teachers discover problems in student collaboration, give them a reference score for evaluating the design thinking collaboration process of students, and create conditions for them to

provide reasonable feedback to students.
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Virtual laboratories and their usage in university environment
J. Jurc, M. Sterbak, M. Kontsek

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð In today's digital age there is a great need for smart and experienced networking professionals. In order for someone to become a network expert, in addition to theoretical knowledge, it is necessary to acquire

practical skills. One way of acquiring practical skills is to use real facilities in a specialized network laboratory. Such laboratories are being built to provide a variety of network equipment and technologies that specialists

can encounter in practice. However, building network laboratories is too timeconsuming and, last but not least, costly. Although working on real facilities brings many advantages, we will ultimately find a few limitations in

most laboratories. The constraints associated with a network laboratory may vary, but the biggest problem is in terms of flexibility, financial requirements, and overall sustainability of the operation of such a laboratory. For

several years, the replacement of physical devices, whether computers or network devices, through virtualization has been developing intensively. Virtualization itself provides additional possibilities for more efficient use

of hardware resources, allowing the development and deployment of new types of network laboratories and thus virtual network laboratories. It is sufficient to use general computer hardware with virtualization software to

operate such a laboratory. We are convinced that virtual laboratories will become an integral part in studying and improving networking. Based on these facts, in the article we will focus on the analysis and description of

available solutions of virtual laboratories, focusing on teaching process of the network subjects in college. The article offers an insight into how such laboratories are used in daily teaching process, as well as the

experience or requirements of the laboratory that we have gained in their use.

I. INTRODUCTION

As network technologies are of great importance in the world, the popularity and need for experts with this knowledge is growing. In addition to theoretical knowledge, a network expert needs to have practical skills. This

requirement is in great demand by employers in the field of practice. Therefore, a few years ago in our university, we implemented the education system model known as 'learning-by / when-doing' [1]. When using this

model in education, it is assumed that teachers and their laboratory exercises will guide students in solving practically focused tasks, which they solve individually or in groups, on real network devices. Due to the limited

number of devices in the physical network laboratory and the complexity of the assignments, students work in groups. Proof of this teaching process success and working in groups, is the research from 2016, which took

place at the National Central University in Taiwan. In the research, they placed great emphasis on collective learning, either attendance at school or online, using the HVLab virtual laboratory. The goal of the research was

to compare the tasks between the two groups, namely the number of correct and incorrect commands in the configuration of the virtual router from Cisco, the correctness of homework and the final test. The result of the

test was that the group using the HVLab virtual laboratory had better results in the number of correctly entered commands, elaborated homework and also results during the exercises. Based on the findings of this

research, the authors recommend the use of a virtual laboratory in teaching process and also in self-study, where they noticed an increased interest of students in learning this form [2]. Second point of this article focuses

on the classifying of laboratories as a physical laboratory, a virtual laboratory and a hybrid laboratory. In the next part we describe individual virtual laboratories and the method of their implementation either in the form of

a simulator, emulator or simulated-emulated type. We will describe the existing virtual laboratories, their functionality, design and possible usage and deployment in teaching process. At the end of the article, we describe

our findings and recommendations for the functionality of a networked virtual laboratory used in teaching process.

III. VIRTUAL LABORATORIES

From the types of laboratories described in the previous chapter, we use primary physical laboratories in our organization to teach network technologies. This teaching process is supplemented by virtual laboratories for

subjects that require more modern hardware or if it is necessary to provide more equipment for one student, where the resources of the physical laboratory are not sufficient. In virtual labs, primary devices are created

using software or virtualization technologies. As mentioned, the practicality and efficiency of virtual laboratories in teaching network technologies is increasingly proving itself. Therefore, we will divide and describe the

subcategories from which virtual laboratories are made. These subcategories are of the simulation type, the emulation type and the simulation-emulation type.

V. CONCLUSION

With the advent of virtualization and the idea of creating virtual laboratories, new possibilities have opened up in the field of network technologies as well. Since only a person with sufficient practical skills can become a

successful networking expert, the use of virtual networking labs greatly helps. As many studies have shown, the use of virtual networking labs brings a number of benefits in studying and acquiring practical networking

skills.

The main benefit of this article is to describe the virtual laboratories we have selected, which are interesting for us, whether from the point of view of the student or the teacher. Also point out the differences between these

laboratories in the functionality from which their use and deployment in teaching derives. One of the most important functionalities that we require is the possibility of deploying more users who have the roles of student

and lector / administrator, where they have rights based on these roles. Another important feature would be a reservation system, where students could reserve hardware resources to run their topology outside of class.

For a virtual lab administrator, the user management feature and monitoring of system resources would be appropriate. In group work, students would certainly get acquainted with the function of sharing topologies with

each other, or cooperation on one topology and for communication group or private chat.
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Abstract ð The contribution describes an implementation of a system capable of measuring and possibly improving the human attention through the use of eye-tracking techniques. The used techniques achieve high

accuracy for non-head mounted cameras with low resolution in visible spectrum. In order to achieve this, an analysis of existing methods was carried out. The implementation of the system is created through the

utilization of Python-compatible library for face detection as well as using Timm and Barth algorithm for pupil detection. The main focus of the testing phase is the accuracy of the face detection and pupil detection

algorithms in various lighting conditions as well as under different view angles. Additional tests are performed on participants with different eye-colors. The experimental solution may be used also for tracking of the

attention of students or in various educational games.

I. INTRODUCTION

The use of computer algorithms for object detection has been a highly targeted goal for many decades. In the recent years the importance of such methods increased even more drastically. This has happened due to the

fact that people acquired easier access to hardware capable of efficiently utilizing the benefits of said algorithms. Whether we take into consideration the ever-improving cameras, mobile phones and speed of calculating

abilities of hardware. Some of the most influential methods, and those which this contribution focuses on, are the methods of eye tracking and detection.

II. EXPERIMENTAL SOLUTION FOR EYE TRACKING

The implementation of the system has been designed in the Python programming language and has been specifically tailored for Windows operating system. The system relies on the use of dlib library for constrained

local face detection based on HOG and SVM. This is followed by pupil detection using the Timm and Barth algorithm. Using this data, it is possible to calibrate the system for the use on a computer screen which allows

the system to predict the specific gaze location, or gaze point, of a user. This can in turn be used to compare the gaze point location to the expected gaze point location and measure the accuracy of a user's gaze.

VI. CONCLUSION

The experimental system for eye tracking, attention measurement and enhancement was proposed. Face detection using dlib face detector followed by Timm and Barth pupil detection algorithm was utilized for the

purpose of eye tracking. Furthermore, an original system for gaze direction calculation and calibration was developed. Combination of these steps has allowed the fulfillment of the main goal, providing a simple and

effective program capable of working with low resolution cameras in visible spectrum. The system is capable of calibrating, measuring and displaying attention metrics.

Due to its robustness, the program can provide a good alternative to other, mostly commercial and expensive, methods of eye tracking, all the while having virtually no special requirements for computational and

recording hardware. Further, it may be used for educational games or for tracking of the studentsôattention.
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A. Implementation of the facial landmark detection

The face detection is implemented as a part of the main detection cycle, which is continuing to process new frames from the camera for as long as the calibration or the

attention enhancement game is active. This was achieved through the use of OpenCV library video capture as well as frontal face detector contained in dlib library. In order to

acquire the facial landmark positions, a 68-point predictor has been utilized. This, in short, means that it assigns 68 different facial landmark points to a single face in an

image, as partially seen in Fig. 1. The landmarks are stored as an array of points, which allows a program to use them as reference points in order to only select the

necessary part of the image. The predictor presupposes a mostly frontal view of the user's face through the camera.

B. Implementation of the pupil detection

As previously mentioned, the pupil detection algorithm of choice for this contribution is the Timm and Barth algorithm. It uses gradients of color intensity to differentiate

between dark and round objects, for example the pupil, and the surrounding eye area. In order to make sure that the detected point is indeed the pupil, an eye region is first

selected using the landmark points around the eye as a reference. The region is best selected based on the leftmost and the rightmost points of the eyes. Vertically the

topmost and the bottommost points may be used.

C. Direction offset calculation

After the detection of the face landmarks and subsequent detection of the eye pupils, it is necessary to select an efficient way to calculate the gaze direction of the user
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Data analysis in WSN and draft of system for data analysis
A. Kanalikov§, University of Zilina, DCIS, FEIT
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Abstractð This paper deals with the student projects in engineering and bachelor studies with the topics - sensors techniques and sensor network, statistic and data analysis in sensor network. The introductory part of this paper deals with student projects and

their possibilities to expand students' practical skills. The next part of the paper describes projects that dealt with the creation of a small existing sensor network and its applications for data collection. The main part of the paper deals with the results of the

projects that dealt with the analysis of data from sensors, specifically from the sensor that scans the Bluetooth signal. The sensor network was created on the campus of the University of Ģilina. As part of the data analysis, they were realized basic statistical,

exploratory analyzes and simple localization data analysis were performed using cluster methods of data from the Bluetooth sensor. These analyzes were the inspiration for the design of a new data analysis system and system for locating mobile devices on

university parking place. The next expansion of future system for localization mobile objects will by using the machine learning methods. Preliminary design of the system to analyze sensors data was created as part of a student project and the survey of various

research works in the field of sensor data analysis and of localization the mobile objects via Bluetooth signal strength.

I. INTRODUCTION
In the engineeringandbachelorstudyof the field of automation,studentsdealwith sensornetworksandtheir applicationswithin the subjectof sensortechnology,similarlywithin the subjectsof artificial intelligenceandstatisticsstudentsdealwith dataanalysisandapplicationsof
machinelearningmethods. Engineeringandbachelorstudentprojectsare practicalassignmentsin whichstudentsexpandtheir theoreticalknowledgeandpracticalskillsandcombineknowledgefrom varioussubjects. Within the studentprojects,a smallWSNnetwork,a web portal
with a databasewascreated. Throughstudentprojects,datafrom the Bluetoothsignalsensorin mobiledeviceswereanalyzed. Eachimplementedprojectbroughtanextensionof WSNandits applicationsandnewknowledgeandinformationthroughdataanalysis. Dataanalysishas
broughtnew impetusto the hardwareexpansionof the sensorsnetwork andthe creationof asystemthat will analyzedataandlocatemobiledevicesusinga Bluetoothsignal. Machinelearningmethodsarealsoplannedto beusedto locatemobiledevices.

II. SENSORS AND DATA WSN
The WSNnetwork was created based of Libelium technology.
Network consists of two Meshlium and several sensors.
Meshliumis a Linuxrouter that worksasa gatewayfor a sensor
network composedof Waspmote sensor elements. Meshlium
stores data from sensors in a MySQLdatabase. Data from
MeshliumBluetoothScanner868-PRO-APwereavailablefor data
analysis. Bluetooth Meshlium Scanner868-PRO-AP detects the
signal strength of Bluetooth, especially mobile devices,
respectivelyall devices with Bluetooth signal. Data from the
Meshlium Scannerof Bluetooth signalhas been stored on the
MYSQLdatabaseand were displayed through the tables and
graphson the web portal .

Figure  1  Data of sensors displayed on web portal [3]

III. DATA ANALYSIS
Thedata of the BluetoothMeshliumScannerfrom the database
were analyzed. The data analysiswas performed on data from
two years 2017 and 2018, each year separately. There were
more than 70,000recordeddata in eachof the datasetsby year.
TheRapidMiner tool waschosenfor the initial dataanalysis. The
datawereanalyzedaccordingto the followingprocedure:

IV ANALYSIS LOCALIZATION VIA BLUETOOTH SIGNAL

Basedon the valueof the RSSIsignal,it is possibleto localization
mobile devices(persons,vehiclesor other mobile devices)with
signalBluetoothindoorsor outdoorse.g. publicbuildings,public
outdoor areas,etc.
Thedata obtained from the scannerwere divided into groups-
clustersusingthe K-meansmethodandits modificationsin the
RAPIDMINERtool. TheDivisionthe data into individualclusters
doesnot allow us to determinethe exactdistanceof the mobile
device, but allows us to determine the strength band of the
Bluetoothsignal(still applies,the closerthe mobileobject is, the
stronger the signal). After evaluation,it was found that the X-
means algorithm and K-means fast algorithm methods
performed a more suitableand more even divisionof data into
clusters.

Via Bluetooth signal, resp. RSSIsignal strength indicator it is
possibleto recalculatethe distance,resp. position of the mobile
devices(handsfree, mobile,etc.). Thedistanceiscalculated:

Ä ρπ
Where Pr is the receivingRSSIsignal(power) and Pt is the Power
scanner transmissionand n is a constant characterizesthe
environment where the Bluetooth signal is transmitted. For
obtainingthe exactdistancefrom the RSSIsignalscannerthere are
other modelsfor examplethe Trilaterationalgorithm or Min Max
theoretical - empiricalmodelsof geometry- based[14,15]. Other
models for determining the distance of a mobile object from a
scannerusingRSSIsignalvaluesincludemodelsthat work on the
baseof artificial intelligence.

VI CONCLUSION

Projects focused on the creation of a small university sensor
network, its applicationsand analysisof data from this network
expanded the practical skills and theoretical knowledge of
students. Dataanalysisat the sametime gavethe opportunities
to createnew challengesfor new projects. Theexpansionof the
WSNnetwork, the implementationof a software system- data
analysis applications, the implementation of the location of
mobile devicesusing a Bluetooth signal,as well as the use of
machine learning methods are challengesfor new projects or
tasks.
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1. Modification of variablesin sourcedata.
2. Datapreprocessed.
3. Selectiondata variables.
4. Statisticalevaluation.

V THE DRAFT SYSTEM FOR SENSORS DATA ANALYSIS

Asalreadymentionedthroughstudentprojects,we planto expand
the WSNnetwork with additionalscannersand createa software
systemfor analysisandlocalizationof datain the exterior (campus)
of the university,or on parkingplacesof university. Thesoftware
system will consist of an application for data analysis and
localizationwith output to a web portal. Thenew applicationwill
perform: datacleaning,statisticaldataanalysiswith optional filters
and exploratorydata analysis. In the next phasewe plan to create
a model basedon Machine learning methods, e.g. clusteringor
classification.

Figure  2  Data of sensors statistical analysis

Figure  3   Draft  data analysis 
system
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Abstract ð A huge amount of cybersecurity attacks discovered in recent years, moreover in the last one associated with the pandemic situation, where intruders are trying to exploit the hospitals and research centers. It

can be dangerous as nowadays a lot of IoT devices are connected in that area of life. It is one of the several points of our motivation to secure IoT devices or data in Healthcare. In our article, we discussed several

approaches dealing with the classification of security attacks. In the next part, we analyzed and compared HIP-based security protocols also used in IoT networks. We also ran experiments to show that it is crucial to bring

energy-efficient lightweight, optimized protocol for using in IoT networks within sufficient security strength.

I. INTRODUCTION

The term security, especially security in information technology and the area Internet of Things, spreads rapidly. It is related to the number of connected devices to the Internet and numbers of IoT attacks. Moreover,

security itself is fundamental when we talk about machines that interact with humans and can compromise their health and safety in case of an attack or equipment failure. IoT devices are a great example of these

devices. According to the classifications of devices [1], we can say that Actuators and Hybrids can be included in the group of potentially dangerous devices for a human being in contrast to Sensors, in which only

measurements are performed. A breach of safety by exploiting one of IoT deviceôsvulnerabilities can ultimately cause huge damages, such as power outages, punishing industrial production processes, environmental

destruction, and, last but not least, injury or even death of a person [4]. In the paper, we analyzed different approaches of the classification security threats in IoT network and compared the optimized HIP-based security

protocols.

II. SECURITY THREAT CLASSIFICATION

There are several existing classifications of the security threats made by different approaches. However, some intersection can be found in each. One of the most basic classifications of the attacks or threats, which can

be exploited is classification into four groups, according to [5]:

1) physical attacks or attacks on the physical layer are related to activities like stealing, replacing the original device with the malicious one, or its dysfunction itself,

2) software attacks usually caused by code injection or malware infiltration, authors also included DoS (Denial of Service) attacks in this group,

3) network attacks, where many different types of attack vectors exist, such as spoofing, replication, flooding, etc.

III. COMPARISON OF HIP-BASED SECURITY PROTOCOLS

Host Identity Protocol (HIP) is one of the network security protocols enabling security association and key exchange between devices to safely transmit data. There

is still some research, and new optimized modification of this protocol are invented. Protocol HIP has certain features, such as separate identifier and locator, end-

device anonymity and mobility support, so it can be declared it is suitable for use not only in a classical wired network, but also in the area of IoT. In the paper, we compared the existing

modifications of the protocol HIP, the main difference in optimizations, and used algorithms. We put some protocol information into Table V (T means True / contains, dash - not used,

and na stands for not available). It is quite easy to determine used approach of optimization, the number of transmitted messages in the initialization phase of the protocol, the used

algorithm (RSA or ECC, DH), or the need of pre-shared key. Overall optimization of energy-efficiency compared to OpenHIP can be found in the table.

We have decided to compare OpenHIP protocol and his optimized version E-HIP. Both of them are based on public-key cryptography for key agreement and a digital signature of the

message. It is not recommended to use the 1024-bit key size by NIST organization [9], and the public key is one of the biggest parameter sent in the HIP messages. Therefore, we

have compared the message sizes of these protocols by using different sizes of the RSA keys (from 1024 to 4096 bits size) in Table VI.

IV. CONCLUSION

This is the comparison of the several existing optimizations of the HIP-based security protocol, which can be used in the area of IoT due to several features, such as separate identifier and locator, ownership of the

identifier, the anonymity of the end-user or mobility of the device. We proposed experiments based on different public-key sizes. It is necessary to use a minimum length of a 2048-bit key, because of security

requirements. Still, on the other side, it can lead to enormous power consumption within the non-optimized version. The experiments show the importance of optimization in this field of informatics.
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Advanced ICT for Access of Visual Impaired People to Computers, Knowledge, 

Education and Culture
D. Karastoyanov, D. Chikurtev, S. Gyoshev, A. Chikurteva and N. Stoimenov
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Abstract ð paper presents methods and tools for tactile access of people with visual impairments to a graphical computer interface, cultural and historical heritage and temperature in the home. Different size of

graphical Braille screens on the base of linear electromagnetic micro drives, tactile graphical tiles and thermometer for visual impaired are described. The presented devices give access of visual impaired

people to graphical computer interface (Windows), objects of cultural and historical heritage, as well as give possibilities for better education and perception of knowledge.

I. INTRODUCTION

People with visual impairments do not have access through vision-based methods for human-computer interaction and therefore do not have access to computers, education, scientific knowledge, cultural and

historical heritage. These people need special devices and tools for interaction and working with electronic devices like tablets, smart phones, computers and more. The most common method for human-

computer interaction is voice interfaces. But in public and noisy environment voice interfaces are not enough accurate and convenient. Therefore additional and alternative methods have to be researched to

provide different choices for the visual impaired people. Special buttons were developed for the visually impaired and Braille symbols were used. Here we present the methods and tools we have developed to

provide this access for visually impaired people (with reduced sight or blind).

II. GRAPHICAL BRAILLE SCREEN

The team have a prototype of a Braille Screen/Display (Fig. 1), based on the 5 Bulgarian patents. Here we present the research on design, optimization and development of magnetic based linear actuator (Fig.

2), in order to show advantages of this. The Braille Display represents a matrix comprised of a base with fixed electromagnets. They are arranged thereon, including an outer cylindrical magnetic core, in which a

winding magnetic core locking up the cylindrical magnetic core at the top side. The actuator is a linear electromagnetic micro drive. The mover is a permanent magnet. Its magnetization direction is along the axis

of rotational symmetry. The upper and lower coil are connected in series. This connection is realized so that the flux created by each of them is in opposite directions in the mover zone. Thus by choosing proper

power supply polarity, the motion of the mover will be in desired direction.

III. GRAPICAL TACTILE TILES

All tactile plates have a strip with title and key in Braille so that each image segment, marked with Braille symbols, can be read and interpreted. The visitors could move their fingers back and forth, trace the

contours corresponding to a Braille key, and explore the plates with whole hand. The next invention relates to a Tactile graphical tile for visually impaired, which will find application for the presentation of objects

of cultural and historical heritage for users with impaired vision, who by touch can "see" and imagine the corresponding picture, icon, photo, tapestry and more fig. 3.

IV. 3D SCANNING AND MODELING

3D models of various objects can give a clear idea to visually impaired people of what real objects really are. The process of creating 3-dimensional objects is realized in two stages: creating a digital model of

the object and transforming the digital model into a real one. In our case we consider the creation of a digital model through some methods and its transformation into a real model through a 3D printer.

We have used the RecFusion application, RealSense D435i, and a laptop with NVidia GTX 850M. The scan process is focused on creating a model of a small flowerpot. In figure 4 is illustrated the initial

preparing for scanning.

IV. TACTILE THERMOMETER

The invention THERMOMETER is designed to serve visually impaired people and will find application in industrial and household appliances such as boilers, irons, hotplates, kettles and more. The thermometer

(Fig. 5) includes a hub 1 and a spiral bimetal plate 2. The inner end 3 of the spiral bimetal plate 2 is mounted to the hub 1 and the outer end 4 of the spiral bimetal plate 2 is free, with the tip 5 of the outer end 4

being tapered. Above the outer end 4 of the spiral bimetallic plate 2 are tubular beds 6 with springs 7 and movable elements in the beds 6 - buttons 8 of different lengths. The bases 9 of the buttons 8 are tapered

and the tips 10 of the buttons 8 are rounded.

VI. CONCLUSION

People with visual impairments are a large group of citizens who have so far been denied access based on visual communication. Voice assistants are used as a means of perception. Higher tactile sensitivity is

used through Braille books. So far, dynamic tactile perception has only been available via Braille terminals for Braille symbols - letters and numbers. Here we present three innovations ïscreen, tile and

thermometer, helping visual impaired people have access to computers, knowledge, education and culture..
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Music information retrieval for educational puposes ïan overview
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Abstract ð Connection between technologies and education process is closer than ever before. There are requirements for designing applications, which can be used for teachers and students to improve educational

conditions, mainly in todayôsforced trend of distance E-learning, due to pandemic situation. This overview paper introduces topic of music information retrieval (MIR), specifically parts of musical source separation (MSS),

automatic music transcription (AMT), and their integration in development of educational tools for musical students.

I. INTRODUCTION

In today's world, the imaginary boundary between arts and modern technology is vanishing gradually. Creative professions are no longer dependent on dogmatic and conservative thinking, and they are increasingly more

open to the use of interactive tools created by various areas of signal processing. The field of musicology is no exception, and modern teaching tools penetrate to study of music and training in playing instruments.

On the other hand, designers of these platforms stop relying just and only on technological methodologies, and they use knowledge from musicological disciplines, that tend to fill the gap between. An example is the

procedure of score-informed source separation of music recordings (SISS), which uses scores of pieces, for greater segregation robustness of individual sources from the mixture. Development of these applications is

associated with the field of audio processing known as Music Information Retrieval (MIR), and this article offers a brief introduction to methods which fall into this category.

II. MUSICAL SOURCE SEPARATION

There is a request for education materials appropriate for students to practice instrument while playing along the accompaniment. Possible way to avoid expensive creation of this materials, can be found in signal

processing called musical source separation. Ideal scenario for this type of separation can be described as follows: extraction of individual instruments from mixture, without crosstalk of the other instruments presented in

the complex mixture. In this context, separation must be oriented to quality of perception (AQO).

Approaches to segregation according to principle of source estimation:

Å Statistical approach (ICA)

Å Beamforming approach (TDOA, DUET)

Å Matrix decomposition approach (NMF, RPCA, REPET)

Å Deep learning approach (RNN, CNN)

III. MUSIC TRANSCRIPTION

Thanks databases and streaming platforms, we have access to amount of musical content. A lot of this content donôt have relevant sheet music. Writing of music notation by humans is very time demanding task. However, 

music students often need to have access to this type of educational material. In this case, we can involve automatic music transcription (AMT) for creating this type of music representation. 

AMT can be divided into 4 categories acording to their abstraction:

Å Frame level transcription

Å Note level transcription

Å Stream level transcription

Å Notation level transcription

IV. CONCLUSION

In this paper was presented brief introduction to MIR task for education purposes. Even though recent years have brought great progress in MSS and AMT, there are remaining challenges for future research in these

interdisciplinary areas. Separation models became more complex and more robust in recent years. However, there is remaining challenges especially in AQO segregation. Every approach introduces audible artefacts

from interfering sources. There is still long way to automatic transcription of complex audio signals toward highest level of abstraction. However, existing systems can be already beneficial for music students and teachers.
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Improving the Spatial Ability of First Year Civil Engineering Students 

by Using Interactive Geometry and Models from 3D Printer
I. Katrenicova, J. Cabala and R. Baskova
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Abstract ð There has been a lot of research on what is needed to prepare students for careers in engineering and technology. The basic skill they need to have is a critical skill known as spatial ability. The education in

Descriptive Geometry is a training of the studentsôintellectual capability of space perception. But the question is: How to teach the students to reach this goal? Modern technologies have been a great help in the teaching

process in the recent years. This paper reports on one possibility how you can use software applications and 3D visualization to improve teaching and increase studentsôunderstanding

I. INTRODUCTION

Spatial visualization skills are very important in engineering studies. Teaching descriptive geometry in the time of information and communication technologies is challenging. Descriptive Geometry is a method to study 3D

geometry through 2D images thus offering insight into structure and metrical properties of spatial objects, processes and principles. The task of the subject Descriptive Geometry is not just to learn to draw objects in

various screenings, but also to make students understand the relationships that apply in space and also in projections. The presented approach is used in the course Descriptive Geometry at the Faculty of Civil

Engineering at the Technical University of Koġice. This subject has a very demanding content in terms of time and content of the curriculum. Therefore, it is essential to speed up students' understanding using illustrative

and concise visualizations.

II. SPATIAL VISUALIZATION ABILITY

Spatial imagination became the object of interest of psychologists and didactics in the first half of 20th century. Some sources distinguish between the ability a person is born with and a learned skill that can be perfected

through experience [1]. Because in practice it is very difficult to separate the learned ability from the innate ability, under the term of spatial imagination we understand both of these components inseparably.

There is no uniform definition of this term in the professional literature, therefore, we state here what we understand under the term Spatial Imagination: spatial imagination is the ability to imagine a solution of visually

specified problem.

Advocates of the importance of spatial thinking as part of education have created a model which consists

of three parts: what we see, what we imagine and what we sketch [2]. People with developed spatial thinking

use all components of the imagination simultaneously interacting.

The categorization of spatial imagination most recognized by the professional society consists of five parts [3]:

ÅSpatial perception - the ability to realize size, shape, movement and orientation objects;

ÅSpatial visualization - the ability to mentally represent and manipulate two and three-dimensional objects;

ÅMental rotation - the ability to imagine what the object will look like if it is turned;

ÅSpatial relations - the ability to realize the location of the object in space in relation to the specified object;

ÅSpatial orientation - the ability to move in the environment using a sense of direction.

VIII. CONCLUSION

Coping with the growing demands on teacher training is a difficult task. The need for visualizations of downloaded objects and relationships is demanding on the software equipment and computer skills of the teacher.

The aim of this paper was to point out the possibilities of creating teaching aids through 3D visualizations and 3D printing. Teaching stimulated by these tools can give students the opportunity to increase the level of

technical literacy, facilitate the receipt of information, increase motivation, support consolidation of curriculum, student activity and attention, increase clarity and imagination.

The specific benefit is in the offered materials, which the reader/teacher can freely download and use in their preparation for teaching. The materials are divided into two parts, an applet in GeoGebra [8] and materials for

3D printing [9].
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Figure 4.  A view of the separated cone on 

the Prusa printer.

Figure 2. A view of the cone and setting parameters 

in the PrusaSlicer software.
Figure 11.  A perspective view of the 

cone and its intersectional parabola.
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The Role of Hearing Screening Using an Audiometry Application             

in the Education of Children with Hearing Impairment
E. Kiktov§, J. Zimmermann, S. Ond§ġ, M. Pleva, J. Juh§r, V. Ġolt®sov§

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð This paper describes the process and the role of the hearing screening of children with hearing impairment in education using the interactive audiometry application that offers the easiest and most comfortable

and attractive way for rapid daily (self)testing. The proposed audiometry application looks like a game that enables the effective measuring of hearing capabilities of child patients in home environment. Besides the

description of the audiometry application itself, the paper is focused also on the selection of appropriate words and information about the processing of related sound stimuli. This work brings a possible scenario for daily

testing using this audiometry application. It discuss also an alternative Ling 6-sound test that can effectively verify the working of a hearing aid. The information provided clearly indicates the need for regular hearing

measurements to support permanent education and personal development.

I. EDUCATION OF HEARING-IMPAIRED CHILDREN

The hearing ability is the crucial one to the acquisition of education and communication capability. Problems in education and social interaction may be related to hearing loss. If such a child is in a normal hearing class for

a long time, the misunderstanding between him and other children may increase to such an extent that the child eventually begins to resist the hearing society. Diagnostic advances would clearly be helpful to children who

have fluctuating and/or progressive sensorineural hearing loss (SNHL), and to children with unilateral hearing loss as well [9, 10, 11]. For a child in primary school, it is important to adjust the hearing aid repeatedly.

Morning self-service hearing measurement for children can significantly enhance learning. The independence of the hard-of-hearing (DHH) students helps in the preparation for the profession later [12].

Serious inner ear disorders are solved surgically by inserting a cochlear implant. Due to the fact that the sound perception can vary, the hearing aids need to be adjusted repeatedly. Appropriate setting of the hearing

technology is the basis for its acceptance by the patient (especially for the pediatric patient.) In the case of school children, several studies (see [13, 14] describe the benefits of simplified hearing testing (Ling 6-word tests)

[15] each day before the start of teaching. Unfortunately, specialized tools for daily hearing testing did not exist for many years for Slovak children. The first tool for a hearing problem detection in the home environment

was designed and developed in 2019 (see [16]).

II. AUDIOMETRY APPLICATION

The speech audiometry application for pediatric patients in the Slovak language is based on Conditioned Play Audiometry (CPA) principles. The web-based application is a game, where children help the virtual robot

Thomas assign words to pictures. The words are presented to the user in a form of prerecorded audio files. The application performs speech recognition testing. It enabled to measure the word recognition score (WRS) in

a free field scenario and each ear separately using headphones. During the measurement with headphones the speech signal is presented in the tested ear.

The proposed user-friendly audiometry application (see Figures) can run on any device with an internet connection (mobile phone, PC, tablet). Speech stimuli reflects childrenôsvocabulary. An important condition for

including a word in the list of test words was that each word represented a specific object, animal or situation and could be clearly identified by the picture. Selected words/phrases create the Slovak Kindergarten Word

List (SKWL) [18]. A picture test form is very suitable for children up to 10 years old or for people which prefer more pictures than written expressions.

III. DAILY HEARING SCREENING SCENARIOS

IV. CONCLUSION

The ability to hear significantly affects the process of personality development, especially with regard to the educational process. A unique audiometry application for measurement of hearing skills, designed like a game,

where children assign spoken words to pictures were proposed together with important notes towards daily scenarios. The application allows identification of hearing problems in home conditions. Parents can objectively

verify their suspicion about possible hearing loss of their children. Getting a low score of correctly recognized words a hearing problem can be indicated. Due to a large number of Roma patients, we would like to focus on

creating a Roma version of the application in the future. We are currently working also on Bulgarian version of the application [27].
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Each audiometry measurement should

Å be performed in a quiet environment.

Å is preceded by verification hearing aid correct settings.

Å lips reading should be excluded.

Å eye contact during the test is counterproductive (can serve as an indicator of sound presence)
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Energy and Economical aspects of Implementation of virtual reality in Robotized

technology systems
I. Klaļkov§1, I. Kuric2, I. Zajaļko3, K. Tucki4

Abstract ðThe energy aspects and economic benefits of virtual technologies are also directly reflected in technological manufacturing practice. The virtual scene is imported and presented through information technology by applying

standard computer operations. As a result, in addition to the economic benefits, the application of new environmental aspects and related knowledge is applied.

I. INTRODUCTION

The organization and its IT environment passed today under the influence of the development of information systems (IS) and information technology (IT) major changes. It IS and IT have become the basis of system integration

integral part of business processes and enterprise resource tool for effective management. Into an integrated information system / IIS / undertaking should be systematically incorporated and processes, resources, services and

products related to the tasks of design. It should be further addressed by this in terms of both institutional as well as in terms of professionalization and education process. This requires cooperation with the technology and

management departments involved in building the IIS. From capturing current trends in IIS building that extend system integration by integrating business knowledge and IS and IT depends on the further development of

enterprise information bases.

II. BASIC ECONOMIC PRINCIPLES OF ORGANIZATION

Integration of business process management with IS / IT management is a prerequisite for successful business management with IS / IT. The tool of this integration is the system integration of the company - a complex of

activities that lead to the integration of individual components of IS and IT and external services into the integrated information system (IIS) of the company. It aims to support management and decision-making at all levels of

the enterprise. The basis of business IS integration is the integration of business and integration strategy, which takes place at several levels: 1. vision integration, 2. business integration with the environment, 3. integration of

internal business processes, 4. technological integration.

A. Basics of organizational processes management

B. New information environment of the organization

C. Professional designers and their preparation for business practice

D. New trends in the use of IT in the field of teaching vocational subjects

III. VIRTUAL ENVIRONMENT FOR CONTROL SYSTEMS

Virtual control systems associated with virtual models of controlled processes represent an effective solution to these problems. The scientific results achieved so far and the prospects for further development of virtual control

systems implementation are supported by the VRML (Virtual Reality Modeling Language), designed to describe interactive 3D objects and worlds.

A. Example of the implementation of the Virtual Reality Modeling Language in a real project.

B. Format for importing objects to a virtual scene.

IV. KINEMATICS OF ANGULAR ROBOT AND ITS IDENTIFICATION ON THE VIRTUAL SCENE

The objective of object management in the virtual scene is a fully functional virtual production system with an industrial robot controlled as in practice. Because of its ease of operation as well as the ease of access to individual

functions in the user mode, the virtual industrial robot is particularly suitable for teaching NC machine control and programming systems at various levels of operator training. It is also possible to use the virtual automated

system of the technological workplace in laboratory conditions for training and training of operators and programmers of continuous operations.

A. Forward kinematics

B. Inverse kinematics

C. Selection of simulation algorithm

V. CONCLUSIONS

Tendency is the development of intelligent robots whose properties and capabilities are usually tested on a model. Given the sufficient capabilities of today's commonly available computers, robot modeling and simulation can be

performed in a virtual environment. The creation of a virtual model of the robot is conditioned by the correct selection of the geometric model and graphics library. At a sufficiently determined transfer rate, it is possible for the

student or operator to practice the handling procedure directly at the remote workplace. This results in cost savings when it is not necessary to build several physical models of automated manufacturing systems, but simply

model them on the virtual scene and connect them to software simulators. The fact remains that acquiring information on the real technical means of control systems is economically expensive. Refresher training is

economically, but also limited, but sufficient is at the customer's existing management system. Economically advantageous virtual control systems associated with virtual models of controlled processes represent an effective

solution to these problems.
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Wearables: Educational Projects Made with the BBC micro:bit 
N. Klimov§

Abstract ð BBC micro:bit is becoming more and more spread in Slovakia last years. As it is spreading around the world, extensions allow to be more creative. One of extensions

for BBC micro:bit is wearables. Wearable technologies in general can be smartwatches, fitness trackers, VR. As a BBC micro:bit extension it means to make wearable technologies

from the very beginning. It is an opportunity for pupils to understand how things work in our everyday life. The article deals with BBC micro:bit and its extension, wearables, to

create projects such as plushie toy, headband and postcard.

I. INTRODUCTION

The presented research is focused on wearables. Wearable electronics are similar to wearable computers. The difference is in executing multiple tasks, where wearable electronics

are mainly produced for a set of tasks. Most of them are worn on the body or linked to the wearerôsbody or clothes, e.g. with a conductive thread. One of universities pioneering in

wearable technologies was Massachusetts Institute of Technology (MIT). When connecting wearables and BBC micro:bit, there are some components which differ from elementary

project lessons used with BBC micro:bit. They are electrically conductive thread, LED diodes, MI: Power Board.

II. EDUCATIONAL MATERIALS

We would like to present our ñlessonsòwhich are educational tutorials based on project-based learning with the focus on constructivism, project-based learning and creative

thinking. Projects are called postcard, headband and plushie:

1. The postcard can have a differenct shape, our shape is heart (Fig. 1). Then, we connect the LED diode by sewing from the GND crocodile clip to the negative part of the LED

and end sewing with a knot. In a programming part, we want the micro:bit to do something only when the postcard is opened. So we have to measure the intensity of the

lighting. We can also simulate the heart palpitations with the use of the cycle in cycle.

2. The headband is a luminous headband with a neopixel strip (Fig. 2). The NeoPixel strip is a sequence of consecutive LEDs in parallel current. When programming, we can

program the gradual symmetrical lighting of the LED strip. We want to light up the LED strip so that we start from the first and last LEDs, then they will light up along the

following line and the last LEDs will light up in the middle.

3. The third educational material is called plushie (Fig. 3). We use 2 wearable LED diodes with already built-in resistors and connect it to the micro:bit in parallel. The clear

objective of the program is: When we shake the toy, it will generate random music for us and at the same time it simulates a blinking through LED flashing.

III. Workshops

We presented our workshop in two events in October 2020. It was called Wearables and designed for the pupils from the school in Nitra as described in Methodology. The

objectives were given. Due to the coronavirus, each workshop must be online. We created two videos and upload it to the forum.python.sk. Videos were created for the pupils to

pause it when they need and during events, we were online in chat where the pupils could ask or answer. The first event was to create a postcard. In total, there were 20 messages

in chat and 71 views. The next week we created another video about headband and plushie. In total, there were 35 views.

IV. CONCLUSION

With the focus on project-based learning and creativity, we decided to make educational material on the topic of wearables with the BBC micro:bit. We created three lessons,

postcard, headband and plushie, where conductive thread or other wearable electronics were implemented. We made an online workshop where the pupils created these projects

and we focused on cognitive, affective and psychomotor objectives. The photos of created projects and discussion we elaborate that all of the objectives were achieved. We would

like to continue with the topic of wearables with BBC micro:bit in the future with focusing on creative thinking. Codes represented in the mentioned tutorials were based on

reproductive creativeness. In the future, we would like to focus on productive creativeness in coding.
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Fig. 1 The postcard

Fig. 2 The headband

Fig. 3 The plushie
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Survey of the monitoring tools suitable for CC environment
M. Kontsek, M. Moravcik, J. Jurc, M. Sterbak

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð The paper deals with the necessity of the system monitoring, especially in large distributed deployment such as Cloud Computing platform. In several chapters the paper surveys several widely used

monitoring protocols such as SNMP, IPMI and also custom solutions and later discuss several scalable monitoring platforms which incorporates described monitoring protocols and provides operator of the monitoring

system with lucid visualization tools.

I. INTRODUCTION

Nowadays, network and systems monitoring is a widespread concept in the whole IT industry. It is a critical process in which all network components, such as routers, switches, servers, and other devices connected to the

network, are monitored and continuously evaluated to maintain and optimize their availability. One of the important aspects of network monitoring is its proactivity. The search for shortcomings and critical points helps to

identify problems in the initial phase. Effective monitoring can significantly prevent unwanted network outages or failures.

Problems usually occur when we are least prepared to solve them, so we turn to network monitoring software. Such software usually allows us to constantly monitor events that occur on a computer network using one or

more methods and to notify those responsible if problems occur.

In private Cloud Computing platform used and deployed by our department mainly for education and research tasks, which was described in previous paper [1], we face similar issues with availability and health of the

individual servers and network devices. It is therefore vital for us to be notified about the most important errors and the ability to view cloud health on demand is also useful. That's why we present several ways of cloud

computing health and monitoring tools we came across during our platform deployment
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Prometheus is a comprehensive monitoring system platform that provides not only the gathering of monitoring values, but also data

storage, display of the stored data in form of graphs, and also subsequent reporting of problem situations based on received data.

Prometheus, similar to the TICK stack is one of the newer monitoring platforms and when compared to Zabbix or Nagios, it is

considered "bleeding edge". In 2016, Prometheus become part of the Cloud Native Computing Foundation as a second project after

Kubernates, which signifies its orientation towards Cloud Computing and Containerization platforms. Most of the Prometheus

components are written in Go language, which ease the deployment of the final system as it allows deployment as several static

binaries. One of the main features of this monitoring system is the real-time metrics collection and their storage into integrated time-

series database.

Data collection is mediated through so-called Exporters or the Pushgateway component. The Pushgateway component is intended for

the collection of data that can only be obtained in a short period of time, and therefore Prometheus would not be able to obtain it using

classical polling. There are also special-purpose exporters for many services available. The most notable categories of software

providing special exporters are Databases, Storage, Hardware, Continuous Integration, Issue tracking, HTTP servers, Logging and also

exporters from other monitoring systems. Some third-party software exposes metrics directly in Prometheus native format, so no special

exporters are necessary.
IV. CONCLUSION

In this paper we have presented the importance of infrastructure monitoring, whether it is small, consisting only of several networked devices, or large distributed infrastructure such as Cloud Computing platform. In the

following section we described several most used protocols for remote device monitoring with their pros and cons. In last chapter we have presented a few all-in-one monitoring platforms which are suitable for large scale

deployment and allows the administrator relative ease of implementation, management and also user-friendly interface for monitoring operators. From our point of view, each of the described monitoring platforms is very

versatile and can be used without any issues in Cloud Computing environment. That's why it is up to integrator to choose one, which suits the deployment the best or which he is the most familiar with.
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Testing of Visuospatial Cognitive Functions in Virtual Reality 

Environment
Ġ. Koreļko, B. Sobota, M Hud§k, R.Fedorco, M.SivĨ

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð Visuospatial cognitive functions play a crucial role in human cognition. In recent years, these functions have sparked interest among researchers, neuroscientists and psychologists, focusing on their training,

assessment and restoration. Virtual reality (VR) provides an immersive environment, which can be used for stimulation of these cognitive functions and its effects that can be measured afterwards. The experimental

procedure, described in this paper, bring us closer to understanding how a VR experience, in a gamified form using a tower defense genre game, may improve our visuospatial cognitive functions. An incremental

development, described in this paper, is a shift from the use of a unique but expensive VR CAVE to a more flexible, smaller and cheaper solution - a VR headset. The development utilizes a progressive mix of web and

VR technologies. The presented approach can contribute to a new method of experiment participants testing, even outside a laboratory environment.
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II. Testing of Visuospatial Functions

During the experiment, participants visited the LIRKIS laboratory several times to perform the following tasks:

Å 1 test for CDT ("Change Detection Task"). CDT is an activity, where visual short-term memory is trained using an EOG (electrooculogram) measuring device. This occurs on the first day.

Å 3 CDA tests (CDA-like method using EOG and EEG (electroencefalogram)) during the second session, in the middle of the experiment and at its end,

Å 10 sessions of 30 minutes duration, during which the participants played the Tower Defense game. Game difficulty was automatically adjusted according to the performance of the participants.

The game consists of levels, which are further divided into episodes. This means that a given level has multiple episodes with increasing difficulty. The difficulty in the game is determined by the duration of the episode

and the number of objects. The length of an episode is defined by the speed of moving objects. These objects are different in shape. For certain period of an episode, the objects are marked with a red or green aura ïan

indicator. The purpose of the indicator is to inform the game participant that the object is a target (red aura) or a distractor (green aura)-

VI. CONCLUSION

The experimental procedure, described in this paper, should bring us closer to understanding how VR experiences may improve our visuospatial cognitive functions. The procedure and the tower defense game are

results of several testing trials, performed with the corresponding prototypes. A significant advance is the shift from the use of a unique but expensive VR CAVE to more flexible, smaller and significantly cheaper solutions

- VR headsets and mobile devices. The web technologies usage is also a progress. This method can thus contribute to a remote way of testing participants during a pandemic situation. The development of the software

presented here is strongly bound to the educational process at the home institution of the authors: Most of the implementation is carried out by students, utilizing knowledge from several courses, primarily from Web

Technologies, Computer Graphics and Virtual Reality Systems. The experiment participants are students, too. And the participation itself gives the students a unique experience in virtual reality systems usage.
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Figure 1. User with Oculus 

Quest in LIRKIS laboratory

during test

Figure 2. Example of stereoscopic display

on a VR headset screen during test

I. INTRODUCTION

The experiment consists of cognitive tests and a training part. These are divided into several tasks and take about 10 days for each participant. The experiment was designed to evaluate

how an experience in an immersive VR environment can stimulate selected cognitive functions, working visual memory in particular. As a matter of fact, although our visuospatial capacities

allow us to understand and infer relationships of three dimensional (3D) objects in space (real or virtual), these 3D aspects of visuospatial processing are profoundly neglected in

laboratories. The experiment sees VR as an experimental condition that aims at maximally exploiting an immersive 3D environment, used for the training part. Regarding the cognitive

tests, the standard computerized ones are used. These are two dimensional and follow the current standards, focusing on measuring targeted visuospatial functions. A unique VR CAVE

installation, called LIRKIS-CAVE and built at the authors' laboratory, was used to create a virtual environment for the first run of the experiment. For a planned second run, the Oculus

Quest VR headset is about to be used with a software solution based on the LIRKIS Global Collaborative Virtual Environment, (LIRKIS G-CVE). LIRKIS G-CVE is another original

development of the laboratory. Unfortunately, the first run has been interrupted by the pandemic situation and the experiment wasnôtcompleted for all the participants. This situation

confirmed our decision to develop the VR headset ïbased alternative, which is partially applicable even under pandemic-related restrictions.

The player sees the game environment using a dedicated VR headset or a VR headset with a mobile device in VR mode (Figure 1). This mode evokes the same experience

for the player as in the real world thanks to the stereoscopy utilization (Figure 2). Observation and movement of the camera is ensured by sensors and controllers of a VR

helmet or a mobile device. These sensors affect camera rotation and perspective imaging.

The player's result depends on his or her score. The score calculation is implemented directly in the game and it is based on the number of shot down objects. The higher

number of shot down targets represents the higher player's score and consequently it increases his or her overall result. The score also includes the number of shot down

distractors. However, this number affects the score negatively. At the end of each level, the following information is displayed to the player: player name, number of shot

down targets and number of shot down distractors.
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System thinking competence and smart devices in programming 

education
Korom Szil§rd, Ill®s Zolt§n

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð External programmable devices getting more and more popular in programming education. Those devices are mainly robots, but not necessarily like Arduino or Raspberry Pi. In this article, we try to prove that

the general-purpose external devices open a completely new possibility to improve system thinking in different levels through the programming education.

I. INTRODUCTION

Nowadays, more and more smart devices are included into informatic curriculums. Many studies and articles are about the advantages of teaching programming with robots, external devices instead of the standard

console-based applications. On the other hand, it is not that hard to collect disadvantages as well. In this article, we try to show what opportunities we have if we include some smart devices into the curricula, what we can

teach by using them and what is the main reason why we should bring them in. We would like to focus on the informatics competences, not the technology-based knowledges. In this article, we talk about teaching

programming, and not ñprogrammingthinkingò. We use ñsmartòrather than using ñexternalòword, because we are talking about those devices, that are not the classic personal computer, but not works for a dedicated

function either. For example, Lego WeDo or Lego Mindstorms EV3 robot are programmable computers, but they are not ñgeneralcomputersò,we donôthave that much possibilities. By ñsmartdevicesò,we mean general

purpose external computers, that provides many options during development.
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II. System thinking and smart devices

The common part in these smart devices are the GPIO (General Purpose Input/Output) pins. That means you can

connect any type of input/output things to them like LED, sensors, motors, buttons, Bluetooth shield, WIFI shield, 4g

module or even some ready to use boards like Sense Hat. Basically, the robots are specialized smart devices, which

means we can easily build a programmable robot by using Arduino board for example .

All in all, we have a small device with some input/outputs connected to it with algorithmically small programs. We

created a figure, which shows what can be taught, what are the key modules in a hierarchical order in a smart device-

based curricula. We used the term ñIoTòwhich refers to ñInternetof Thingsò.

The aim of figure 3 is to show the possibilities. It shows that many technologies, knowledge elements and

competence can be touched if we put a curriculum in this context. Of course, it is not necessary to teach everything,

that mentioned in the figure, but it shows, that systemic thinking competence can be improved because:

1. A project is either has multiple components that communicate with each other, or part of a larger

project by definition.

2. Different types of technologies must be used at the same time including programming

languages, data storages, operating systems etc.

3. Because it is smart device based, therefore we will soon get into the real-time world with multiple

components that have non-linear relationships

4. If we have multiple devices in a project, the system must be dynamic, so we can easily add or

remove an existing device (like they do it in real life)

5. The system must be designed and understanded. By implementing the separate functionalities,

we not necessarily get a working, whole system

III. CONCLUSION

It seems, that programming external devices for educational purposes is really close to improve system thinking and

not just programming- or algorithmic thinking. Of course, there are many other advantages to use them, but this

article wanted to show a general concept and high-level structure to help creating new curriculums.
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API for Communication between Motion Sensors and Raspberry Pi
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Abstract ð Motion sensorshavebeenusedin a numberof diverseapplicationsrecently. Theycanbe found in aviation,virtual reality, robotics,medicine,advancedscientificresearchor evenon our bodies. With this growingpresenceof
motion sensorsin the field of informationtechnology,problemsrelatedto workingwith them seamlesslyhaveappeared. Oneof major issuesstemsfrom technologicaldifferencesbetweensensorsandrequirestheir usersto implementsensor
specificsoftwarelogicindependently. Thispaperaimsat solvingthe problemby integratingthis logicinto anapplicationprogramminginterfacefor straightforwardwork with motion sensors. Asa convenientplatform for education,Raspberry
Piwasselected.

I. INTRODUCTION
Theaim of this work is to create simpleapplicationprogramminginterface (API)on the RaspberryPi platform designedfor unified data collection from BerryIMUand Myo Armbandmotion sensors,RCWL-0516 Doppler radar and their
preparationfor further use,sothe APIor datacanbe easilyandnon-invasivelyintegratedinto endsystems. Creationof suchanAPIisexpectedto bring considerableprogressin practicein the contextof developingsystemsfor setsof motion
sensors. At a minimum,it allowsvalidatingthe benefitsof this approach,evaluatingits effectiveness,identifyingareasthat will needto be further addressedin the future, anddesigningpotential future directions.

III. PROPOSED SOLUTION: SOFTWARE DESIGN
Theprimaryintendeduseof the APIis to integrateit into enduserapplicationsof externaluserentities in different areasof focus. A potential wayof usingthe solutionis alsomonitoringmovementactivitywithout integratingit into a specific
endapplication. Basedon this, the following featuresaredefinedfor this interface:

1. Simultaneousandcontinuousacquisitionof motion data from severalsensors.
2. Displayingcollecteddatain a uniform format.
3. Savingall datacollectedin this format in a suitabledatastructure.
4. Obtainingcurrent motion datavaluesat a giventime from a desiredsensor.

TheAPI,as a target software system,handlescommunicationwith supportedand connectedmotion sensors,and at the sametime processesdata it receivesfrom these sensors. Thisinterface is therefore logicallydivided into several
functionallyspecificpartsor modules.

IV. RESULTS
Themost important result representingthe practicaloutput of this thesisis the softwaresolutionof the API. It presentsa synthesisof the relatedanalysis,problemsolvingrequirementsandprocessedarchitecturalandfunctionaldesignof the
target system. Thissolutionappropriatelyaddressesthe core of the problembeingsolved- providingsoftwarefor workingwith multiple motion sensorsin a simpleand uniform manner,regardlessof the differencesbetweenthem. In two
modes,it allowsdirect programmeraccessto motion datafrom supportedsensorsor their continuousstoragein text filesthat canbe further processedin variousways.

The systemrepresentsan integration node of 3 functionally specificmotion sensorsand overlapstheir differencesby determining a uniform usagestructure. For this purpose,and also for the purposeof formalizingand enhancing
implementationhomogeneity,it usesa form of abstractionspecifying3 commontypesof motion sensorsandprovidesa solidlogicalform of implementationfor its further expansion. I.e. it alsoemphasizesmaintainingthe clarityof the source
file structureby separatingsoftwarecommunicationlogicwith sensorsandalgorithmsdirectly relatedto APIinto dedicatedfile folders.

V. CONCLUSION

Theprocessof experimentalverification has shown that this solution greatly simplifiesand streamlineswork with motion sensors. TheAPIcoversimplementationspecificsof the sensorssupportedby it, separatesthem into dedicated
modules,and definesa standardand unified way of extendingthe solution by supportingother motion sensorswith its own abstractionlayer. It providestwo usagemodesto increaseusability levels,allowing it to be usedin real-time
applications,but alsodeployedin datacollection,batchanalysis,or motion datamonitoringsolutions.
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Developing Modular Information System with Microservice Technology
M. Kromka, P. Fidek, J. Kostolny

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð In The development of information systems has undergone significant changes in recent years. Systems tailored to society are required while maintaining some variability in the development of new

extensions. This article presents the design and development of an information system divided into modules using micro-services. Individual modules are individual services. Such a proposal you pass modern

requirements for information systems as are simple scalability and sustainability. Lastly, the presented design provides increased system reliability compared to conventional solutions on the market.

I. INTRODUCTION

Information Society gives people the amount of data with which they may possess and operate. It also allows them to perform various electronic devices - computers and smart devices, from ordering goods to the

household to handling official tasks. A transparent information system requires a suitable information system that can deliver information quickly and submit it correctly. For the overall reliability of the proposed system, the

microservices architecture will be used, which provides increased reliability in the system [1]. The application of microservices has a significant advantage for the modularity of the system. It allows current and future

project developers to develop individual modules in different programming languages, according to the programmer's preference or the requirements for the technologies used in the modules. At the same time, it will be

possible to deploy new services without shutting down the system. We apply the proposed system to the Department of Informatics of the Faculty of Management Science and Informatics as information system. The

system is divided into several main modules.

II. SYSTEM ARCHITECTURE

The design of the architecture of the system is using microservices. The main goal of the proposal is to provide the availability of individual services - modules. Compared with the classical architecture of monolithic

applications and microservice, there are several differences. Monolithic architecture is usually designed as a three-tier and have main disadvantage which is the failure of one part - the function is unavailable for the

whole system. Microservice architecture on the outside works the same as the client-server architecture where the client is running the required module. This module communicates using the controller with the service

itself and its database. By applying the microservice architecture to our system, it is necessary to design the modules

themselves so that they can communicate with the kernel and, at the same time, have their database.

The system is divided into several main modules:

Å the core of the information system;

Å administration module;

Å module for communication with remote services;

Å module for sending and analyzing e-mails;

Å module for preparation of forms and their filling in,

Å module for schedule generation and time planning;

Å module for managing additional services.

VI. CONCLUSION

This work presents a solution for the design and development of a modular information system, which is based on a microservice platform. The structure of the system allows the addition and removal of services -

modules as needed. It is also unnecessary to pay attention exclusively to one programming language during development because each module can be created in the language according to the developers' needs and

skills.

A uniform template across the modules is applied to ensure uniformity and professional design. The first module implemented according to this specification in the system is the Student Questions and Answers module

(Fig. 9). Using the design, we were also able to ensure increased reliability of the system and services availability. Due to the modularity, it is possible to implement the system on different servers. Thus, in the event of a

failure of one assembly, only the service that was located on the defective server is unavailable. It is expected to complete the individual modules to start the test operation of the system in the future. It is also possible to

extend the functionality of the system with a notification service for mobile devices.
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Improving learning step in artificial intelligence with categorization
E. Krġ§k, T. Kello

November 21 - 22, 2019, Grand Hotel StarĨ Smokovec, High Tatras, Slovakia

Abstract ð the aim of this paper is to improve learning stage of machine learning. Input data are the main engine and first step in learning. Every small quality defect in the beginning can cause huge difference in result.

There are two possible strategies to correct or filter. To correct data need to have some more knowledge about relations. For filtering we can calculate threshold and eliminate anomalies. It reduce amount of input data,

what is also unwanted phenomenon. So we will mainly focus on correcting them and filling missing features in records. We expect more effective learning step which should result in better final (predicting) step of machine

learning.

I. INTRODUCTION

Our research is focus on predicting train driving times between stations. Prediction is based on historical railway data, so in this paper we explain, how we improved learning step. Railway company provided data, which

included specific track, train number, type, engine, length, weight, number of wagons, axles, planed and real departure and arrival time.

II. GROUPS

Based on correlation matrix, we set two related groups. We used their dependence to correct or fill values. First group contain train identification and engine type.

Second group contain weight, length, axles and wagons count. Most common mistake in filling these values by railway operator were:

Å Switched columns

Å Default number ñ1ò

Å Typo - doubled number accidentally

We used machine learning, to find exact relation and dispersion for every value. Our program is implemented in python, framework

TensorFlow and algorithm Mini-Batch K-Means. It is a modified version of k-means, that update to the cluster centroids using

mini-batches of samples rather than the entire dataset. It should be also faster for bigger dataset and for our data noise more robust in computation.

IV. RESULT

To confirm quality of input data, we created machine learning model to predict output variable - real driving time. . It is decimal numeric value which

can be predicted by Linear regression model. We implemented it in the same TensorFlow framework and get better output, when used processed

Input data.

To compare, we used RMSE and R2 evaluation metric for prediction error. It shows quality of output. RMSE represent square error, and lower

value is better. For R2 is number in range from 0 to 1, where higher value is better.

V. CONCLUSION

Machine learning algorithms are highly depending on input data, thatôswhy we should make a lot of effort on analyzing them. Often it can result to lower error then

experimenting and improving machine learning algorithm. First step should be correlation matrix and his positive or negative values. Machine learning model

needs input features correlated with output feature and not correlated with other inputs. This all information shows correlation matrix and can choose which

variables are best to use as input and which are not suitable for that. We found group of high correlated features. Number of wagons, axles, weight and length.

We used combination of them to correct errors or missing values and finally we represent them as one input feature for predicting real driving time. This gave us

significant quality improvement of machine learning model.
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Use of Apple iPad in Education in Primary Schools in the Czech Republic
M. Kuneġ, M. Dosedla, J. Hrb§ļek, K. Picka

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ð This study focuses on the use of Apple iPads in lessons in primary schools in the Czech Republic. Despite the fact that in Western countries, both the manner and the efficiency of the use of iPads in various

educational stages are already being researched, there are no such studies thin the context of the Czech Republic. In this regard, this study provides yet unpublished and innovative findings.

I. INTRODUCTION

The development of digital competencies is continuously being emphasized, which is proven among others by the constant efforts of the Czech Ministry of Education, Youth and Sports (MEYS) in the field of development

and innovation of digital education strategies. In its promotional materials, Apple [1] boasts about the positive influence of their iPad devices in teaching ïboth upon the degree of involvement of students into education

and their academic results. Our goal is to create an exploratory study focused on the very manner of use of Apple iPad tablets in the Czech primary school environment.

III. METHODOLOGY

We have determined the research problem in the following way: ñHowoften and in what manner do primary school teachers use Apple iPad devices?òUsing the qualitative approach upon the aforementioned problem, we

tried to create a complex holistic representation of the situation in natural conditions of primary schools [9]. O1 has been selected as the main research question: In what manner are Apple iPads used in student education

in primary schools? The final sample consisted of 5 respondents (ISCED 1 / ISCED 2 Teachers). Selected data collection method - semi-structured in-depth interviews with the respondents. Data analysis took place after

a complete transcription of the interviews and it was performed using open coding analytical technique.

VI. RESULTS

A total of 4 categories, 11 concepts and 361 primary codes was identified.

A. iPad as a Teaching Aid - iPads can be classified as a didactic aid in schools. Displayed in table 1.

B. iPads Outside of Teaching in School Processes: funding aspect,

motivation for purchase, professional trainings. Apart from teaching,

the respondents have used the iPads mostly for administrative tasks

C. iPad and Students in Lessons: All the interviewed respondents

have iPads for teachers and not directly for students at their schools,

which limits the options of their use. Generally, teachers agree

on possible benefits of using iPads.

D. iPad and Students Outside of School: Most students donôthave

a problem using the tablets and they also have practical experience

from home. The teachers do not agree that the children would massively

use the tablets for their own education.

VI. CONCLUSION

In general, we can state that within primary schools, there are significant differences both in the intensity and in the manner of use of the iPad devices. Limitations: financial condition of primary schools, high purchase

price of iPads, paid programs within the Apple platform, IT literacy of teachers, the willingness of the teachers to introduce new technologies into established teaching programs. Implication into practice: all the

interviewees agree that Apple products really actively contribute to improvement and diversification of the lessons and the course of teaching. If the number of iPads in primary schools could be increased, it could

realistically be assumed that the quality of teaching would improve, and the students would acquire the discussed subject matter in a simpler and more interactive manner.
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Energy Harvesting for Wireless Embedded Systems
V. Kunġt§r, T. Krajļoviļ

NOVEMBER 12 ï13, 2020, VIRTUAL CONFERENCE - TECHNICAL UNIVERSITY OF KOĠICE, SLOVAKIA

Abstract ïThis paper discusses the selection of equipment for collecting energy from the environment. Different types of energy cell are compared from different perspectives, the performance and efficiency of the

devices are analyzed. In general, we focus on the most well-known types of devices, such as photovoltaic panels. The reason for choosing these devices is their frequent use. We try to find the most suitable type of

photoelectric panel for WESPEH.

I. INTRODUCTION

Wireless embedded system powered by energy harvesters (WESPEH) are energy autonomous, self-sustaining, maintenance free devices equipped with wireless interfaces. Those systems do not depend on battery or

line power since they use energy harvesters as a source of energy. Enough energy can be harvested from a 5N force generated by pressing a button, a 5K temperature differential, or 400-lux luminance from a light

source to power these devices. The term WESPEH has been defined in the workĂWireless Embedded System Powered by Energy Harvestingñ. A WESPEH device includes an energy conversion component, in which an

energy harvester transforms ambient energy to electricity. The energy management block feeds the converted electrical energy to long-term energy storage (like a gold cap capacitor) that powers the rest of the system.

The microcontroller is the central processing unit of the WESPEH system. It controls all peripheral devices, interacts with the environment through sensor and actor interfaces and handles a radio communication with the

RF interface.

II. CHOOSEN ENERGY HARVESTING DEVICES

Choosing energy harvesting devices for WESPEH is an important step. The choice of energy harvester depends on the area of use and determines the successful implementation of the WESPEH system. For any

electrical equipment to work, it must be powered by a particular power source. Usually, the devices are plugged in or powered by batteries. We can also use another type of energy to electrical power equipment, which we

convert into electrical energy. An example of such a conversion of energy is the use of photovoltaic panels where solar energy is converted into electricity. In experiments, we will compare different types of photovoltaic

panels and choose the most suitable type for us. The table below provides a general comparison of the efficiency of each type of photovoltaic cell from the values reported by the manufacturers.

Photovoltaic cells operate on the physical principle of electric current flow between two interconnected semiconductors with

different electrical properties and based on the photoelectric effect. A photovoltaic cell is essentially a semiconductor diode,

having a single P-N junction. The incident photons eject electrons from the N-type semiconductor, and there are free holes in

the P-type semiconductor. The punched electrons and the free holes form an electron-hole pair between them, creating a voltage

between the opposite poles of the cell. Photovoltaic cells are divided into three generations. First, second and third generations.

From the point of view of production technology, we distinguish monocrystalline, polycrystalline and amorphous photovoltaic cells.

With the advent of the third generation, new technologies for the production of photovoltaic panels, such as artificial photosynthesis,

arise. We have verified three types of photovoltaic cells and their performance in artificial lighting inside the room. The photovoltaic

cells were measured using artificial lighting with a chromaticity temperature of 6300 K and the spectrum in the Figure 1.

The measurements were carried out by placing the individual panels in a black box placed in a dark room. The box size was

395mm x 570mm. Luxmeter was connected to the photovoltaic panel, by which we measured the lighting in the box. The panel

was illuminated with a bulb having a chromaticity temperature of 6300 K. Parameters were measured with the digital measuring

devices. The measurement was performed at a light intensity of 1200 lx. We wanted to find out how the photovoltaic panels behave in interior lighting. The table 1 shows the measured values for individual photovoltaic

panels.

III. CONCLUSION

From the above measurements and graphs a single crystal photovoltaic panel seems to be the best choice. However, measurements of power dependence on light intensity produced quite large errors that could not be

corrected at the moment. When changing the light intensity, the 100% position of the photovoltaic panel and the light source could not be guaranteed (rays could reach the photovoltaic panel at an angle different from the

previous setting). The measurement was influenced by fluctuating ambient temperature. Ultimately, in view of the area of use, area, cost, and power of the photovoltaic panel, it is most advantageous to use an amorphous

photovoltaic panel. In the future, further measurements will be carried out comparing different types of amorphous cells in exterior and interior light.
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E-Health device for remote health monitoring
J. LenickĨ, M. HradskĨ, M. Kalina, J. Erdelyi, P. Ļiļ§k
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Abstract ð These days, E-Health became a very interesting domain. We can use this domain to improve health in every job. We can remotely monitor the health of different subjects. In this paper, we presented an E-

Health device for remote health monitoring on humans. We created a device, where a human can measure his heat, heartbeat, and blood pressure, and then send this data to the server. This device was developed to

monitor student health. With this device, we want to find out the health difference between standard learning processes and E-Learning processes. At the end of the experiment, we want to improve both learning

processes.

I. INTRODUCTION

E-Health is an important part of the Internet of Things environment. With E-Health solutions, we can improve the health of many people. These days, many people use E-health applications or devices to monitor some

health parameters ïusually heartbeat. Most common health monitoring (except for people in hospital) use athletes. They monitor almost every health parameter to improve their health for sports performance. We can

apply this monitoring in the E-learning process. We can monitor students for the whole day. Read their health data. Examine health data. Identify which E-learning process is most difficult for their health. Improve this

process. This monitoring can be provided in the standard learning process, then we can compare both processes from a health perspective

III. PROPOSED SOLUTION

Our solution has three main components: A monitoring device, Smartphone, and a Server. We have secured communication between all parts. The monitoring device is an Arduino device for data gathering. This device

takes patient data. We collect blood pressure, temperature, and heart rate. This data is transfer to a smartphone through a secure connection. A smartphone device takes data from a monitoring device and processes

them to a JSON file. A smartphone attaches GPS data to JSON files and sends data to the server. At the server, data is stored in the database. The server provides a web portal for patients and doctors. At the web portal,

doctors can see medical data and remotely monitor his patients.

V. FUTURE WORK

In the future, we want to improve our solution with new features and expand testing at people. First, we want to add some more sensors for patient monitoring. We consider the use of EKG monitoring sensors. With EKG

monitoring, we can get more patient health data for analysis. We want to change the heartbeat sensor for the heartbeat and oximeter sensor. With one sensor, we can monitor two medical value. We also work on a better

case for battery and Arduino devices. It is for comfort reasons. The patient should be able to better walk with a new cover. We consider implementing a real-time measurement system in our solution. With a real-time

monitoring option, we can better evaluate patient health state in case of an emergency state. Our solution also needs more testing solutions and an increasing number of volunteers. First, we need to expand the testing

time. In the beginning, we consider increasing nonstop testing time to at least 4 hours. Our ending goal is continuous testing time up to 12 (maybe 24) hours. With system and user experience testing, we will implement

more languages into our solution, increase text size, refactor some functionality, and improve some user interfaces with a tutorial/help option.

VI. CONCLUSION

With the Internet of Things usage increase, we can make many application solutions. These solutions can be available at a lower price and can be used in inaccessible places. Internet of Things can be placed in many

domains. E. g. Smart City, Smart Home, Logistics, E-Health, etc. These days, the E-Health domain is rapidly increasing. With the Internet of Things, patient monitoring can be less problematic. We can use the sensor and

device to make easy remote patient monitoring. We created a remote wireless patient monitoring solution. Our solution was designed for E-Learning purposes to monitor the health state of students to improve learning

processes. Our solution has many features. We can track patients, measure his health data, and analyse them at the server. Based on comparison and testing, we want to improve our solution in the future. We want to

add new features, add new sensors, improve user interfaces, make a better battery and overall testing, and improve implementation details. In the future, we need to compare our solution to more commercially available

solution.
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Speech Emotion Recognition Overview and Experimental Results 
E. Lieskovska, M. Jakubec, R. Jarina
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Abstract ð Nowadays, speech emotion recognition is a promising area of research mainly for human-computer interaction. Emotions play significant role in educational process. E-learning such as online classes or

student-computer interaction setting may require monitoring of emotional state of students, due to the maintaining of quality of provided education. Thus, automatic speech emotion recognition represents a powerful tool

for this purpose. The following paper provides an overview of speech emotion recognition and related works. A comparison of various forms of recurrent networks (LSTM, LSTM with peephole connections, GRU) and

recognition accuracy on IEMOCAP database is also presented.

I. INTRODUCTION

Emotions play significant role in educational process, therefore the affective state of students continued to be a subject of attention. In this challenging time, where online learning become normal part of education

process, it is important to recognize emotional state of students during e-learning. The joy and curiosity are obviously preferred over boredom, anger and stress. In the online classes, we might often experience voice-only

lecture and therefore the speech may be the only indicator of studentôsemotional state. In order to implement emotion recognition system, various methods of machine learning are usually used. In the past the speech

emotion recognition (SER) systems consisted predominantly of acoustic features extraction and classifiers such as Support Vector Machines or Hidden Markov Models. In recent years, both the traditional and novel

neural network architectures have been applied. Convolutional neural networks (CNN) are able to represent emotional speech directly from its spectrum. Recurrent neural networks (RNN) are capable of retrieving

temporal dependencies between frame-level speech sequences. A combination of convolutional and recurrent networks exploit the advantages of both architectures in an end-to-end manner. Different kinds of modalities

such as face motions and text transcripts have been used in order to improve recognition accuracy.

II. PROPOSED SPEECH EMOTION RECOGNITION SYSTEM

A comparison of various known forms of recurrent networks for speech emotion recognition is presented in the paper. RNNs are successfully applied on sequence data type in various tasks such as speech recognition,

video classification, machine translation etc. Due to inability of RNN to capture dependencies in long sequences, other structures such as LSTM and GRU were proposed. These recurrent cells consist of gates, which

shape the input sequences. Long Short-Term Memory (LSTM) and its modification with peephole connections, contain memory unit so that long term dependencies can be modeled. Gated recurrent unit (GRU) doesn't

contain cell state unlike the LSTM. In our experiment, four sessions from IEMOCAP database were used for training and one session was used for testing. General approach is to choose 4 emotion for recognition (anger,

happiness, sadness and neutral). Both scripted and improvised recordings were used. The basic set of low-level features from OpenSmile IS09 was selected for the audio samples parametrization: (12) Mel-frequency

Cepstral Coefficients, energy, zero crossing rate, fundamental frequency, voicing probability and their delta coefficients. Proposed recurrent based system consists of 2 recurrent layers with 128 and 64 units with dropout

set to 0.2. The same initialization setup was used in all experiments, so that the training variability does not occurs. An average pooling layer was applied for capturing general information from emotional utterance.

Various recurrent layers were tested, namely the LSTM, LSTM with peephole connections and GRU. The system was implemented in Python by using TensorFlow library. The best recognition results obtained LSTM

model (see Table I.). LSTM also had higher accuracies towards larger batches. The confusion matrix of LSTM system with 64 batch size is sown in Table II. Rows are actual class and columns are predictions.

Classification accuracy for underrepresented class Happiness is the worst of all. Sometimes Excitement category is merged with Happiness to achieve better results.

VI. CONCLUSION

A review of modern speech emotion recognition systems is provided in the given paper. In this era of online learning, integration of SER system into educational process can improve quality of e-learning. A comparison of

various known forms of recurrent networks for SER is also proposed. According the experimental results, LSTM based neural network achieved the best recognition accuracy, when compared to LSTM with peephole

connections and GRU. There still exists issues need to be dealt with, e.g. improvements of recognition of underrepresented class Happiness. The bidirectional form of recurrent layers should be also compared.
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E-learning course as a space of a "virtual atelier" in art education
L. Liparov§*, R. Pondel²kov§** and P. Voġtin§r

November 21 - 22, 2019, Grand Hotel StarĨ Smokovec, High Tatras, Slovakia

Abstract ð The paper deals with using the electronic environment of LMS Moodle for supporting the art education in the preparation of the future teachers of art and pre-primary and primary level. During our research, we

tried to find a qualitative way how to use the cyberspace of electronic course - to create a kind of virtual Ăatelierñwhere students expose their realizations, experiences, opinions and attitudes.

I. INTRODUCTION

As a part of the project KEGA 003UMB-4/2019 Strategies in Art Education 2 - Continuity and Development of Didactic Competences of Students in Study Programs PF UMB (2019-2021) the research aims are to improve

the didactic competencies of students - future teachers of arts and art competencies of preschool and elementary pedagogy. The partial goal is the implementation of electronic support for education, which we have been

continuously verifying since 2016. It is an applied research that we carry out in several subjects. We have created a space for our students, which we call a "virtual atelier" [6], because it allows the submission of works of

art online, their publication among course participants and providing space for discussions on works related to process reflection and evaluation of artistic and didactic outputs. The paper aims is to show how we use the

electronic environment LMS Moodle in the training of future art teachers.

II. METHODOLOGY AND RESULTS

At the beginning of the course, we ask students (183 respondents) to think about the objectives of the course and identify those that seem important to them for their future practice. At the end of the course, we ask these

students again to evaluate the course and indicate those goals that they think they have achieved in the course. We received answers from 109 respondents.

The comparison shows that the goals to which the students attached more importance (5th, 6th, 11th, 12th) also received higher scores in the final evaluation. Such an outcome can be seen as a positive assessment of

the course by students: because their initial expectations have been met. The basic expectation from the subject was that students understand children's drawings and be able to interpret it and practically try different art

techniques. At the same time, students had the opportunity to realize the importance of the ability to engage children for artistic activities as well as to be able to provide children with an evolving assessment that does not

discourage them from creating.

VI. CONCLUSION

In the contribution we describe the electronic environment of LMS Moodle as a tool for support the art education in preparation of future teachers of art for pre-primary and primary level. We described the way in which we

use the penetration of practical experience and targeted reflection in the electronic environment in the subjects of art education. Virtual space is proving to be a very suitable support for teaching even in such a subject as

art education. It is necessary to further improve the courses and adapt them to the current needs of students.
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Abstract ð The significance of behavior-based robots and the indoor navigation system has increased significantly over the past few years in its monitoring and wayfinding, taking into account the existence of robot

behavior in various fields of social interest. The basic strategy of the overall behavior tasks in a behavior-based system is divided into smaller independent behaviors that focus on the performance of specific tasks such as

the behavior of a robot for indoor environments. One behavior will concentrate on the wall, while the other focuses on avoiding obstacles, etc. Indoor navigation is the main concern since almost a lot of individuals spend

more time in the indoor climate. In different fields such as hospitals, transportation, marketing, and military purposes, it becomes a very essential thought. The main goal of this paper to give a survey of distance estimation

in IndoorGML, behaviors system, and the questions of their robotic implementation possibilities. In this essay, we define robot activities and two basic approaches to distance estimation, such as combinatorial planning and

sampling-based planning. These two planning strategies are the principles of motion planning. Combinatorial planning is used for finding the path over the continuous configuration space without restoring it to

approximations. The most used concept in planning is sampling based planning, it provides a successful solution in wayfinding path planning and because of this it is performed in different robotics fields. Therefore, for

distance estimation in IndoorGML maps, we apply combinatorial and sampling-based approaches.

I. INTRODUCTION

These days, navigation and way-finding are becoming essential tasks because people spend much of their time in the indoor setting where way-finding might be difficult. Navigation in a hospital, for instance, where each

floor is equally arranged, and the atmosphere is rather monotonous, for inexperienced workers, wayfinding and guidance are difficult tasks. Widespread smartphones will allow us to provide reliable indoor navigation and

wayfinding services that are rarely used in indoor environments such as hospitals, airports, shopping centres, etc. Behaviour-based robotics is introduced for situated robots, enabling robots to adjust for the dynamics of

real-world environments based on animal behaviour and also providing robots more computational capacity and expressivity. The behaviours are patterns of the activity of the robot that emerges from an external spectator's

contact with the robot and its environment. Distance approximation is vital for way-finding. Although IndoorGML defines the structure of the building, it does not contain functions for distance estimation. The IndoorGML

model may contain distance between the objects, but it has to be set manually, which is time-consuming. Hence there is a need for an automatic distance estimation method for IndoorGML.

II. OPEN CV LIBRARY

Indoor spaces are those spaces within one or multiple buildings which consist of architectural components such as rooms, doors, stairs, corridors, etc. IndoorGML can be defined in two parts, core data model and data

navigation model. The core data model is used to describe the topological connectivity, geometry, and different contexts of indoor space. The data navigation model provides semantics for the navigation process and

establishes a methodology to classify spaces and their indoor characteristics. Behavior-Based Robotics is a behavior what an external observer sees a robot doing. Robots are programmed to display desired behavior. For

example behavior of a robot, one behavior task can focus on traversing a path from start to goal state, while the other one focus on avoiding obstacle. Deliberative control method in this the robot is going to uses all its

internally stored knowledge and available sensory information to reason regarding what actions to be taken next. Reactive control method for tightly coupling sensory inputs and effector outputs, usually including no

intervening reasoning to allow the robot to respond very immediately to developing and unstructured environments Hybrid control method merges the advantages of both reactive and deliberative control: such as the real-

time reply of reactivity and the rationality and optimality of deliberation. Combinatorial planning is an approach of motion planning algorithm [15]. The motion planning algorithm can be expressed such as a robot is given

with its initial state, final state, and geometric description of the robot and world. Then determine a path or sequence of valid configurations that move the robot gradually from an initial to the final state without hitting any

obstacle. Translation and rotation are the main ideas in robot motion planning that is required to move a robot. Sample Based Planning (SBP) is the fact that planning occurs by sampling the configuration space. The

responsiveness of the sampling-based planning approach is to try to catch the connectivity of the C-space by sampling it.

VI. CONCLUSION

Initial achievement in planning is to develop deterministic planning techniques. A robot is given with its start state, goal state, and geometric description of robot and world, and then find a path or sequence of valid

configurations that move the robot gradually from start to goal while never touching any obstacle. After determining these methods it is required to try to connect the connectivity of start to goal state to find the valid optimal

path using some graph searching algorithms such as Dijkstra. Simple based planning produces essentially in the configuration space (C-space). Configuration space is a space of all possible transformations such as free

space and obstacle space. Combinatorial planning algorithms could be applied in a static environment where the obstacles are stationary while Sample-based planning methods are more complex and can be used

dynamically changing environment. Because the layout of the building never changes, the usage of Combinatorial Planning algorithms is suggested. Visibility Graph yields a path which approaches the obstacles as close

as possible. Hence the Visibility Graph method would give a good approximation of natural movement. The result of the Voronoi Diagram based method is quite the opposite of the previous one because it creates a route

that is as far the obstacles as possible and this method seems to be quite useful for autonomous devices.

ICETA 2020 
ConferenceOffice 

elfa, s.r.o.
tŀǊƪ YƻƳŜƴǎƪŞƘƻ тΣ
лпл лм YƻǑƛŎŜ

Slovakia

tel.: + 421-55-625 3839
fax: + 421-55-726 5195
e-mail: iceta@elfa.sk

www.iceta.sk

mailto:iceta@elfa.sk
http://www.iceta.sk/


Wrist Rehabilitation in Carpal Tunnel Syndrome

by Gaming using EMG Controller
P. Luk§cs, E. Pietrikov§
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Abstract ð Technologicalprogressbringsmanysignificantbenefitsbut alsonew obstacles. Increasinglywidespreadsedentaryjobsandcomputerwork contribute to varioushealthproblems,suchascarpaltunnel syndrome. Thisdiseasecan
be successfullytreated or preventedthrough rehabilitationexercises. However,patientsoften do not enjoy theseexercisesand they are not determinedto perform them precisely. Theaim of this paper is to presenta rehabilitationgame
application,asan interestingstudent-help project,providingmoreentertainingform of rehabilitationexercise.

I. INTRODUCTION
Theaim of this paper is to createan interactiverehabilitationgame,intended to facilitate the rehabilitationof patientssufferingfrom carpaltunnel syndrome. Thesepatientshaveproblemswith fine motor skillsof the hand that makeit
difficult for them to perform routine activities,suchastying shoelacesor preparingfood. Thanksto rehabilitation,they havethe opportunity to regaincontrol of their motor functions,but they often do not seeenoughprogressin a certain
time interval, they do not enjoyexercise,or it is painful for them. Asa result of that they do not exerciseto the extent and intensity they should. In contrastto the classicrehabilitationexercise,the interactiverehabilitationgameprovidesa
moreentertainingandengagingform of exercisesfor the patient andallowsto storedata from rehabilitationexercises,thusenablinganalysisof the progressandeffectivenessof individualexercises.

II. PROPOSAL
Thesystemconsistsof two parts,a gameapplicationand a gesturerecognitionprogram. Thecontroller in the gameapplicationis a wearableMyo Armbandsensor,which the userplaceson the forearm of the handhe wants to practice.
Subsequently,the sensorconnectsto the computerandinitiatescommunicationwith the application. Eachusermust log in sothat the currentmeasurementcanbeassignedto him and,if necessary,hisprogresscanbeevaluatedon the basis
of the storeddata. Thenext stepis the rehabilitationexerciseitself. Thesensorsendselectromyographicdatasensedfrom the user'sforearmto the applicationat regularintervalsvia the Bluetoothprotocol. Thesedataarethen interpretedas
gesturesandstoredin a databaseat the endof the exercisefor later analysis. Somegesturescanbe identified directly,but othersmustbe sent to the gestureidentificationprocess. Thisprocessis locatedin a separateapplication,due to the
useof anotherprogramminglanguagethat better supportsmachinelearningmethods. Themainapplicationsendsthe measureddata to the applicationto identify the gestureandwaits for a response. After identifyingthe gesture,the user
receivesa responsein the form of the correspondingmovementof the avatarin the game. Thelevelof the gameisadjustedto includea seriesof exercisesusedin rehabilitation.

III. EXPERIMENT
In addition to testingthe functionality,we alsoperformedusertestingto verify the createdsolution. In the first phaseof usertesting,participantswere introducedto rehabilitationexercisesandperformedexerciseswithout the application.
Next,they did the sameexerciseusinga rehabilitationapplication. Theevaluationof the usabilityandoverallimpressionof the participantswasobtainedthroughfeedbackfrom the participants,whichconsistedof an commentedcompletion
of the tasksandthe completionof a questionnaire. Sevenpeoplebetweenthe agesof 23 and68 participatedin the testing. Althoughtest participantsdid not suffer from carpaltunnel syndrome,mostof them spendmore than 8 hoursat the
computeron a dailybasisandarethereforepotentiallyat riskfor this problem. Fourparticipantsreported that they hadexperiencedwrist painor tinglingin the pastafter long-term computeruse. Oneof them evensoughtmedicalhelp.

VI. CONCLUSION
Thisform of rehabilitationprovidesa moreengagingandentertainingexerciseexperiencethan the classicform andincreasesthe patient'smotivationto perform the exercise. Beforetestingthe application,test participantshadto practicethe
sameseriesof exercisesin the classicway. Many participantsfound this way of exercisingboring and with increasingtime tended not to perform it precisely. Theapplicationensuresthat the exercisesare performedpreciselyand evenly
throughout the lengthof the exercise. In additionto motivation in the form of a more interestingwayof exercise,the userismotivatedto completethe exerciseon a givendayin the form of graphicalrecordingof dailyprogress.
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Abstract ð The paper deals with the problematics of the volume datasets representation using pointerless sparse voxel octrees hierarchical data structure. While this data

structure, and derived hierarchical data structures based on the use of directed acyclic graphs, are popular in representation of the geometry of the three-dimensional scenes,

their efficiency in the representation of other properties of voxels, e.g. color, is lower, due the lower success in the lossless compression of the data. One of the solutions is to

decompose volume dataset that comprises multi-bit values of its voxels, into bit planes and to use classical approach of their encoding to the sparse voxel octrees hierarchical

data structures. The paper evaluates this approach along with the different encoding schemes of pointerless sparse voxel octrees.

I. INTRODUCTION

Popular data structures for the representation of three-dimensional scene geometry are hierarchical data structures, including sparse voxel octrees (SVOs) and directed acyclic

graphs (DAGs). Ability of those data structures to lossless compression is especially high, in case of voxelized three-dimensional surface models. When other properties of

voxels are taken into account, e.g. color, lower success of finding common subtrees lowers compression ratio. That is why we examine the possibility to decompose binary

representation of dense volume dataset voxels into bit planes and to use sparse voxel octrees to encode each bit plane separately. Five different encoding schemes are

evaluated in the paper in this context, when classical approach to the SVO representation is extended by the possibility of carving out of subtrees homogenously filled by symbol

1; fixed-length of header tags of child nodes and variable-length of header tags (Huffman encoding) are examined along with the influence of permutations of header tags binary

code assignment.

II. VARIOUS ENCODING SCHEMES OF POINTERLESS SPARSE VOXEL OCTREES

Test results show, that PSVO hierarchical data structure that uses Huffman encoding with the shortest 1b code used for header tags that indicate decomposition of the node into

child nodes and 2b codes for carving out empty and filled subtrees, referenced in the paper as the PSVO V (Table I), yielded the best results regarding lossless data

compression of all tested dense volume datasets (Figure 1). PSVO V allowed the size of the binary representation of volume datasets that represented from 30.91% to 61.45%

(Figure 2) in comparison to the size of original volume dataset, stored in the raw format without any compression. It represents compression ratio from 1.63 to 3.24 in

comparison to original data. Compression ratio of the PSVO V encoding, in comparison to the PSVO I, was, in performed tests, higher in all cases from 1.02 to 1.82 times.

Table I Formal description of different encoding schemes of Pointerless Sparse Voxel Octrees using Backus-Naur Form.

VI. CONCLUSION

The paper dealt with the problematics of dense volume datasets representation using Pointerless Sparse Voxel Octrees (PSVO) hierarchical data structures. Five different

encoding schemes of child node mask header tags were described along with the principle of decomposition of voxels into bit planes that allows more efficient encoding of multi-

bit scalar values of voxels into PSVOs. Another approach that was examined was carving out not only subtrees homogenously filled by the symbol 0, but also subtrees

homogenously filled by the symbol 1. Fixed-length and variable-length of header tags encoding was also examined. Medical volume datasets, obtained by various non-invasive

medical imaging techniques, including CT and MRI, when each voxel was represented by scalar value, were used for testing purpose.
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PSVOI PSVO II PSVO III PSVO IV PSVO V

PSVO_I ::= <NODE> | <LNODE>
<NODE> ::= (8) <HT>
HT ::= "0" | "1" <NODE> | "1" <LNODE>
LNODE ::= (8) <BIT>
.L¢ ΥΥҐ ϦлϦ μ Ϧмέ

PSVO_II ::= <NODE> | <LNODE>
<NODE> ::= (8) <HT>
HT ::= "00" | "01" | "10" <NODE> | "10" 
<LNODE>
LNODE ::= (8) <BIT>
BIT ::= "0" | "1"

PSVO_III ::= <NODE> | <LNODE>
<NODE> ::= (8) <HT>
HT ::= "0" | "10" | "11" <NODE> | "11" 
<LNODE>
LNODE ::= (8) <BIT>
BIT ::= "0" | "1"

PSVO_IV ::= <NODE> | <LNODE>
<NODE> ::= (8) <HT>
HT ::= "10" | "0" | "11" <NODE> | "11" 
<LNODE>
LNODE ::= (8) <BIT>
BIT ::= "0" | "1"

PSVO_V ::= <NODE> | <LNODE>
<NODE> ::= (8) <HT>
HT ::= "10" | "11" | "0" <NODE> | "0" 
<LNODE>
LNODE ::= (8) <BIT>
BIT ::= "0" | "1"

Figure1 Slicesof volumedatasetsused
for testingpurpose.

Figure2 Shareof compressedvolume
datasetsizeof originalvolumedataset.
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Visualization of noise shaping through models of a first-order 

Ɇ-ȹmodulator with single-bit quantizer
D. Maljar, V. Stopjakov§, D. Arbet
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Abstract ð The main goal of this work is to visualize one of the basic properties of the Sigma-Delta analog-to-digital converter (Ɇ-ȹADC) - noise shaping. For this purpose, two models of the Ɇ-ȹmodulator were analysed -

the model using an integrator without delay and the model using an integrator with delay. Both of these visualizations are based on the principle of superposition, since two input signals (the useful input signal and the

quantization noise) are considered in the models. Visualizations are shown in the z-plane as well as using the magnitude vs normalized frequency graphs constructed in Matlab environment.

I. INTRODUCTION

A very important aspect of any scientific field is being able to imagine various statements, definitions, equations, etc. Pictures, sketches, graphs, models and everything related with them are irreplaceable tools. The visual

imagination can reveal various possibilities of solving a given problem. In the theory of signals and electronic systems, a complex plane is very often used. We use s-plane for continuous time signals and z-plane for

discrete time signals. The truth is that the complex function cannot be realistically visualized, but the dependence of the magnitude vs the complex plane is also very useful for describing different phenomena occurring in

the electronic systems.

Analog-to-digital converters (ADCs) are ones of the most important and most frequently used electronic circuits. In general, each ADC consists of the anti-aliasing filter for fulfilment of the sampling theorem, a sampler and

a quantizer. Due to the quantization of the sampled signal, quantization noise is generated in the ADCs. One of the characteristic processes for the elimination of quantization noise is noise shaping, which can be achieved

by including an Ɇ-ȹmodulator to the general block scheme of the ADC.

II. GENERAL MODEL OF Ɇ-ȹMODULATOR

To visualize noise shaping, it might be sufficient to model only the Ɇ-ȹmodulator. Since there is a sampler in the ADC system connected in front of the modulator (in terms of the input signal path), the model can be created

in the frequency domain by z-transform. The most important prerequisite for creating a usable model is its linearization. It is necessary to choose the proper transfer function of the low-pass filter (integrator) as well as the

transfer function of the 1-bit DAC which will have an effect on the quantization noise transfer function and the useful signal transfer function.

III. MODEL USING INTEGRATOR WITHOUT DELAY

IV. MODEL USING INTEGRATOR WITH DELAY

V. CONCLUSION
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In this case, the integrator is modeled by a delay element connected in the feedback and by a summator that subtracts this feedback value from the useful

input signal. The 1-bit DAC is modeled by a delay element connected in the feedback of the whole Ɇ-ȹmodulator. The noise shaping can be observable

in the individual magnitude dependences in the z-plane. The zero in quantization noise transfer function in z = 1 is compensated by pole in the integrator

transfer function in the same point. The same analogy exists between the pole in the quantization noise transfer function in z = 0 and zero in the integrator

transfer function in the same point. It is important to note that this visualization is realized in logarithmic scale of mentioned magnitude dependences.

The integrator is modeled by a delay element connected in the direct way of the useful signal and unit feedback connection subtracted by a summator

from the useful signal. The 1-bit DAC in the main circuit feedback loop is modeled as an ideal one. The zero in quantization noise transfer function in z =

1 is compensated by pole in integrator transfer function in the same point. Pole in quantization noise transfer function in z = 0 is not compensated but it

has no effect on the magnitude dependence of transfer function of useful signal. Again, as in the case with the integrator without delay, it is important to

note that this visualization is realized in logarithmic scale of mentioned magnitude dependences.

Visualization models presented in this paper can help students of IC design better understand the issue of noise shaping at a higher level of abstraction.

One can directly observe the compensation of the noise spectrum through the spectrum of the integrator from magnutide vs z-plane dependences. As for

IC design field, it can help to properly model the Ɇ-ȹmodulator based on high mathematics - visualized complex analysis. Moreover, the proposed

models can be adapted to the specific requirements of a complex circuits and systems.
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