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1 Message from the dean

In the year 2013 the Faculty of Informatics and Infor-
mation Technologies STU in Bratislava celebrated the
10th anniversary of its establishment. This jubilee has
motivated us to look round for our achievements as well
as for the definitions of our next objectives.

In ten years of our activity, the FIIT STU in Bratislava
has educated 1200 engineers, 1500 bachelors and 50
doctors in two major study programs — Informatics and
Computer and Communications Systems and Networks.

For our work, an important criterion of evaluation is a
list of the most desirable graduates. This list shows that
our graduates are placed in the first positions. Their ver-
satility along with their commencing salary is a sign that
education at our faculty is in the right direction.

To maintain this trend, we constantly communicate with companies, our partners and with
the main ,,consumers® of our students. The market in the field of Informatics has been
changing dynamically and therefore without their opinions we would not be able to keep
abreast.

What did we succeed? Many students” teams have been successful in various international
competitions and they achieved interesting awards. Students” team ,,Speekle®, expect for
participation in the international competition ,,Imagine Cup®, won the Slovak competition
,»Business plan of the year and its product was reversed into the start-up project which
has its own company and lives its own life.

Similar accomplishments are for our faculty the best benchmarks of its effort. Along with
practical knowledge, our students show their viability and fighting spirit.

-
&34 hve/

,/ 
Assoc. Prof. Pavel Ci¢ak
Dean of the FIIT STU






2 Faculty Management
Bodies

According to the Act No. 131 of February 21, 2002 (the University Code and Amend-
ments and Supplements to some Acts and subsequent acts that have amended them), the
faculty management is to be formed out of its academic community members. It is com-
posed of lecturers and research workers (representing the employee part of the academic
community of the faculty) and of students (representing the student part of the academic
community of the faculty).

According to the University Code, academic management bodies of a faculty are the fo-
llowing:

a) the Academic Senate of the faculty,

b) the Dean,

¢) the Scientific Board of the faculty,

d) the Disciplinary Commission of the faculty for students.

2.1 Academic Senate of the Faculty

The Academic Senate of a faculty is a representative body of the faculty. It comprises of
the employee part and the student part.

Members of the Academic Senate in 2013

Presidium of the Academic Senate
presidium@as.fiit.stuba.sk

Pavol Navrat, Professor

chair
chair@as.fiit.stuba.sk

Ladislav Hudec
chairman of the employee section

Jakub Simko
chairman of the student section
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Secretary of the Academic Senate
secretary@as.fiit.stuba.sk

Maria Hricova

Members of the faculty section of the Academic Senate
staff@as.fiit.stuba.sk

Dusan Bernat

Maria Bielikova, Professor (since Oct. 2013)

Miroslav Galbavy

Jan Hudec (till Oct. 2013)

Ladislav Hudec, Assoc. Professor

Gabriela Koskova

Margaréta Kotocova, Assoc. Professor (since Oct. 2013)
Pavol Navrat, Professor

Juraj Stefanovi¢

Peter Truchly (till Oct. 2013)

Members of the student section of the Academic Senate
students@as.fiit.stuba.sk

Barbora Pavlikova (since Oct. 2013)
Peter Pistek

Jakub Sevcech

Veronika Strbakova

Jakub Simko (till July 2013)

Activities of the Academic Senate of the Faculty in 2013
The Academic Senate of the Faculty of Informatics and Information Technologies in 2013

discussed the proposal of Rules for forming study plans, conditions for continuation
of study and for regular completion of study, and took note of the proposed
recommended study plans for each study programme as presented by the Dean,

approved the additional conditions for admission to the study programmes offered
by the faculty, presented by the Dean,

approved the budget of the Faculty, presented by the Dean,

approved the annual report on activities and annual financial report of the Faculty,
presented by the Dean,

submitted the annual report on its activity to the academic community
of the Faculty,

approved new members of the Disciplinary Commission of the Faculty, as
presented by the Dean.

Prof. Pavol Navrat
Chair Academic Senate FIIT STU
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2.2 Dean

The Dean is the representative of the Faculty who manages, represents and acts on behalf
of the faculty. The current Dean was elected by the Academic Senate of the Faculty in its
meeting held on October 24, 2011 and appointed by the Rector to his office on Decem-
ber 2, 2011 for a four year office term Vice-Deans were approved by the Academic Senate
in November 2011.

Dean and Vice-Deans

Pavel Cicak, Assoc. Professor
Dean
dean@fiit.stuba.sk

Viera Rozinajova, Assoc. Professor
Vice-Dean for Research
vicedean research@fiit.stuba.sk

Ivan Kotuliak, Assoc. Professor

Vice-Dean for National and International Relations and for
Public Relations

vicedean cooperation@fiit.stuba.sk
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Daniela Chuda, Assoc. Professor

Vice-Dean for Education
vicedean education@fiit.stuba.sk

Tibor Krajcovic, Assoc. Professor
> Vice-Dean for Services and Development

) vicedean development@fiit.stuba.sk

2.3 Scientific Board of the Faculty

Members of the Scientific Board in 2013
Chair of the Scientific Board
Pavel Ci¢ak, Assoc. Professor

Deputy chair of the Scientific Board
Viera Rozinajova, Assoc. Professor
Members from the academic community of the Slovak University of Technology
Maria Bielikova, Professor
Pavel Ci¢ak, Assoc. Professor
Elena Gramatova, Assoc. Professor
Ladislav Hudec, Assoc. Professor
Daniela Chuda, Assoc. Professor
Gabriel Juhas, Professor
Margaréta Koto¢ova, Assoc. Professor
Ivan Kotuliak, Assoc. Professor
Tibor Kraj¢ovic, Assoc. Professor
Oliver Morav¢ik, Professor
Jan Murgas, Professor
Pavol Navrat, Professor
Jiti Pospichal, Professor
Gregor Rozinaj, Assoc. Professor


mailto:vicedean_development@fiit.stuba.sk
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Viera Rozinajova, Assoc. Professor

Peter Volauf, Assoc. Professor
External members

Ladislav Hluchy, Assoc. Professor — Institute of Inf., Slovak Academy of Sciences

Toma$ Hruska, Professor — Brno University of Technology

Ivan Kala$, Professor — Comenius University in Bratislava

Hana Kubatova, Assoc. Professor — Czech Technical University in Prague

Karol Matiasko, Professor — University of Zilina

Jifi Safaiik, Professor — University of West Bohemia in Pilsen

Jaroslav Sugol, Professor — Comenius University in Bratislava

Liberius Vokorokos, Professor — Technical University in KoSice
Honourable members

Pavol Horvath, Professor

LCudovit Molnar, Professor

Activities of the Scientific Board of the Faculty in 2013
The Scientific Board of the Faculty of Informatics and Information Technologies in 2013:

—  evaluated the level of the Faculty regarding its educational activity and activities
in the field of science and technology,

—  discussed and approved the proposal of the study programmes for the academic
year 2013/14 offered by the Faculty,

— endorsed other experts with the right to conduct Final examinations in the study
programmes offered by the Faculty (in accordance with the University Code),

— endorsed members of the Board of Specialists for doctoral study programmes,

— endorsed supervisors for doctoral study programmes (in accordance with the
University Code),

— endorsed the habilitation board.

Assoc. Professor Pavel Ci¢ak
Chair of the Scientific Board FIIT STU

2.4 Disciplinary Commission of the Faculty for Students

The Disciplinary Commission of a faculty according to the University Code shall discuss
misdemeanours of students and submit the proposal to the Dean who will resolve on it.

Members of the Disciplinary Commission for Students in 2013

Chair of the Disciplinary Commission of the Faculty for Students
Ladislav Hudec, Assoc. Professor

Members of the Disciplinary Commission of the Faculty for Students
Boris Dado (since September 2013)
Ivan Kapustik
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Juraj Stefanovic

Lubomir Varga — student of the doctoral degree programme (till September 2013)
Peter Jurik — student of the doctoral degree programme (since September 2013)
Valeria Harvanova — student of the master degree programme (till September 2013)
Martin Janik — student of the master degree programme (since September 2013)
Mata§ Michalko — student of the master degree programme

Jana Podlucka — student of tha bachelor degree programme (since September 2013)

Assoc. Prof. Ladislav Hudec
Chair Disciplinary Commission for Students FIIT STU



3 Study

3.1 Undergraduate Study (Bc)

In the academic year 2013/14 two accredited study programmes with regular length three
or four years were offered:

—  Informatics

—  Computer and Communication Systems and Networks

The following table shows the numbers of full-time bachelor programme students
throughout the study (from the first to the final year) for last eight years.

Numbers of the full-time bachelor programme students

1% year 2" year 3" year 4" year*
Academic  2003/2004" | 150 103 123 134
year 2004/2005 333 (216/117) | 112 (60/52) 95" 156
2005/2006 | 344 (230/114) | 262 (176/86) | 91 (54/37) | 92
2006/2007 | 332 (221/111) | 269 (192/77) | 246 (163/83) | 19
2007/2008 290 (195/95) | 272 (188/84) | 266 (186/80) | 1
2008/2009 265 (181/84) | 229 (159/70) | 308 (215/93) | -
2000/2010 | 291 (189/102) | 169 (124/45) | 244 (170/74) | -
2010/2011 | 253 (172/81) | 196 (143/53) | 190 (141/49) | -
2011/2012 | 444 (291/153) | 173 (123/50) | 198 (142/56) | -
2012/2013 492%352;?2’ L1 214 161/53) | 156 (109/47) | -
+67+ +55+
2013/2014 501(227284;;7 2621%32;35 190(142+57) | -

Note: First number in parentheses refers to number students in study programme Informatics, sec-
ond number refers to number students in study programmes Computer Systems and Networks or

Computer and Communication Systems and Networks.

On the course we have 3 overseas students.

In June 2013 the students defended their bachelor theses and passed the final examination.
The number of all graduates was 120. Thereof, there were 69 in study programme Infor-
matics and 31 in study programme Computer Systems and Networks.

! Only the students in study programme Informatics.
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The following students were conferred awards for their excellent study results:

- “Magna cum laude”: Karrvlil Burda, Peter Demc¢ak, David Dur¢ak, Tomas Janosik,
Patrik Polatsek, Miroslav Simek

- “Cum laude”: Ondrej Galbavy, Marek Jakab, Samuel Molnar, Martin Petlus,
Veronika Strbakova

—  Dean’s Award for Excellent Bachelor Thesis: Kamil Burda, Miroslav Simek,
Patrik Polatsek

—  Dean’s Commendatory Letter for Bachelor Thesis: Kamil Burda, Peter Demcak,
Marek Hasin, Marek Jakab, Tomas J éngéik, Simon Iv(ompas, Matej Marconak,
Patrik Polatsek, Daniel So6s, Miroslav Simek, Erik Suta, Timotej Tkac¢

1094 applicants took part in the entrance examination to bachelor study programmes
(635+218 applicants for study programme Informatics, 157+84 applicants for study pro-
gramme Computer and Communication Systems and Networks). 787 applicants were of-
fered admission, 503 out of them actually made use of it and were enrolled (258+128
Informatics, 68+49 Computer Systems and Networks).

3.2 Master Study (Ing)

In 2013, FIIT STU offered three accredited study programmes with regular length two or
three years®:

—  Software Engineering (SI),
—  Computer and Communication Systems and Networks (CCSN),
— Information Systems (IS).

The following table shows the numbers of full-time master programme students through-
out the study for last ten years.

Numbers of the full-time master programme SlI, CSN (CCSN), IS students

CSN or
all Si CCSN IS
Academic  2005/2006 | 231 119 73 39
year 2006/2007 | 290 124 106 60
2007/2008 | 326 141 113 72
2008/2009 | 362 154 110 98
2009/2010 | 394 160 128 106
2010/2011 | 395 157 126 112
2011/2012 | 355 155 100 100
2012/2013 | 149 74+2 42+1 29+1
2013/2014 | 287 115 74 98

On the course we have 6 overseas students.

2 Three years for students who have not obtained their first degree in related field.
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In these study programmes 110 students graduated in June 2013 (57 in Software Engineer-
ing, 28 in Computer and Communication Systems and Networks, 25 in Information Sys-
tems).

—  “Magna cum laude”: Jan Stikenik

- “Cum laude”: Michal Fornadel, Filip Grznar, Marek Hlavac¢, Robert Horvath, Peter

IV(rétky, Franti$ek Kudlagak, Jan Lastinec, Stefan Mitrik, Ondrej Peresini, Jakub
Sevcech, Maro$ Ubrezi, Petra Vrablecova, Michal Zilin¢ik

—  Dean’s Award for Excellent Master Thesis. FrantiSek Kudlac¢ak, Jan Sukenik,
Michal Zilin¢ik

— Institute of Inf., Slovak Academy of Sciences Award for Excellent Master Thesis:
Ondrej Peresini, Jakub Sevcech

—  Dean’s Commendatory Letter for Master Thesis: Filip Grznar, Martin Habdak,
Marek Hlavag, I}(’)bert Horvath, Martin Hreha, Peter Kratky, Peter Macko, Ondre;j
Peresini, Jakub Sevcech, Petra Vrablecova

139 applicants took part in an entrance examination to the master programmes. 162 stu-
dents were offered admission, 149 out of whom were enrolled.

3.3 Doctoral Study (PhD)

Quality and number of doctoral students significantly influence the results obtained in re-
search. We still observe an insufficient number of motivated doctoral students in the fields
of informatics and information technologies. The graduates have excellent opportunities in
finding positions in the labour market, therefore, even if they are interested in further stud-
ies they often prefer to be admitted as part-time students.

This trend has been slightly reversed in recent years. Number of applicants increased 1.5
times compared to year 2008 and for several years we maintain a stable number of accept-
ed applicants. We worked towards motivating students to finish their theses. This resulted
in increased number of defended dissertation theses — 7 this year (most doctoral students
who finished their study this year started doctoral study more than three years ago).

Evolution of number of doctoral full-time students (year-end figures)

Year 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 2013

Numof |0 | 96 | 20 | 22 | 24 | 25 | 30 | 34 | 43 48 47 47
students

In 2013 two accredited study programmes were offered:
- Applied Informatics,
— Program Systems
Regular length of all doctoral study programmes is 3 years for full-time study and 5 years
for part-time study.
In 2013 following dissertations were defended:
—  Tomas Kuzdr: Clustering on Social Web (Software Systems, supervisor: Pavol
Navrat)

—  Peter Kajsa: Models of Software Systems: Design Pattern Support (Software
Engineering, supervisor: Pavol Navrat)
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—  Jakub Simko: Harnessing manpower for creating semantics (Software Engineering,
supervisor: Maria Bielkova)

—  Binh Minh Nguyen: High - Level Abstraction Layer for Development and
Deployment of Cloud Services (Applied Informatics, supervisor: Ladislav Hluchy)

—  Jakub Breier: Security Evaluation Supported by Information Security Mechanisms
(Applied Informatics, supervisor: Ladislav Hudec)

—  Martin Hruby: Optimization of Network Traffic Flow (Applied Informatics,
supervisor: Margaréta Kotocova)

—  Michal Olsovsky: Advanced Notification System for TCP Performance Increase
(Applied Informatics, supervisor: Margaréta KotoCova)

3.4 Student Conferences and Competitions

The Faculty organised and supported in 2013 several student competitions and confer-
ences. The importance of involvement of the students in such events is very high. Students
took active participation in various technical and research activities (co)organised by the
Faculty. We are proud to list also successes of our students in national and international
competitions organized outside our university.

Imagine Cup

— 1" place, Slovak finals of the Imagine Cup 2013 competition: Peter Dem¢ak,
Ondrej Galbavy, Miroslav Simek, Veronika Strbakova (supervisor: M. Barla)
advanced to the Imagine Cup 2013 Worldwide Finals, Saint Petersburg, Russia

IIT.SRC 2013 — Informatics and Information Technologies Student Research Conference
(to be mentioned in the following section in more detail)

NAG 2013 — national CISCO competition

—  Viliam Straka — 3" place in category PT

—  Tomés Boros — 5" place in category UNI
Cross-Innovation Voucher

—  Andrej Fogelton — 1™ place with project EyeBlink.
Splendid Yong Businessmen

- Peter Deméak, Ondrej Galbavy, Miroslav Simek, Veronika Strbakova — 1% place
with their project “Speekles” in the final of the competition of University projects
“Excellent young enterprisers”, organized by JA SR in cooperation with Hyundai
Motor Slovakia

ACM SPY — Student Project of the Year Czech and Slovak Competition

—  Jan Sukenik — was among the winners of the winners and presented his project in
the ACM SPY 2013 Finals, 4™ place with diploma project Source Code Analysis
Using Abstract Syntax Trees (supervised by P. Lacko)

Creativity and Innovation Challenge 2013

-~ Martin Nagy, Andrej Sedlacek, Ivan Simko — 1% place in a competition specialized
on challenge solution in the field of international company marketing organized by
JA SR in a cooperation with Microsoft Slovakia within the YouthSpark project
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RoboCup, Soccer Simulation League

- Winners of the Slovak University of Technology RoboCup 2013, 3D
Team Jimbros: Luka$ Durcik, Peter Passak

Social Impact Award
—  Andrej Fogelton — 2" place with project EyeBlink
TP Cup

—  Best Team of the year 2013 winners: Cubos Demovi¢, Eduard Fritscher, Jakub Kfiz,
Ondrej Kuzmik, Ondrej Proksa, Diana Vandlikova: Televido - My Personalized
TV, supervisor: D. Zelenik

ACM ICPC

2" place within participating slovak universities, advanced to Middle European
regional round in Krakow (Filip Pakan, Adrian Kollar)

3" place within participating slovak universities, advanced to Middle European
regional round in Krakow (Ladislav Gallay, Jakub Kiiz, Ondrej Proksa)

IAB Slovakia
—  Roébert Mor6 — 3" place with project Personalized Summarization of the Test

RobotChallenge 2013

-~ Andrej Lenucha — 1¥ place in Lego Sumo category with robot MTS and 1% place
in Line Follower Enhancef category with robot Lenco (Wien, Austria).

3.5 Awarded Theses

Excellent Bachelor Theses

Student name: Kamil Burda

Thesis title: Visualization of Communication in Computer and Communication
Networks

Supervisor: Peter Magula, PhD.

Defended on: May 2013

Degree program:  Computer and Communication Systems and Networks

Annotation: The bachelor thesis analyzes the concept of visualization of communi-

cation in computer and communication networks. The analytical part
of the thesis contains a brief review of the use of visualization in prac-
tice, techniques to obtain data from networks and visualization ap-
proaches used to visualize obtained and processed data. Based on
existing taxonomies of visualization approaches, a new taxonomy is
defined in the thesis, categorizing approaches according to the visual
representation of the obtained data. Network topologies corresponding
with communication scenarios are created in simulation environment
acting as a replacement for real networks, where the data generated in
the simulation environment are visualized with several visualization
approaches in visualization tools used in this thesis. These visualiza-
tion tools are compared with each other in terms of their features and
the visualization approaches they implement for each communication
scenario.
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Student name:
Thesis title:
Supervisor:
Defended on:

Degree program:

Annotation:

Student name:
Thesis title:
Supervisor:
Defended on:

Degree program:

Annotation:

Miroslav Simek

Innovative Application within an International Competition

Michal Barla, PhD.

May 2013

Informatics

This bachelor’s thesis is innovative application within the Imagine
Cup competition. Our project deals with speech disorder for children.
It helps to prevent many potential problems these children would have
had, if they didn’t succeed with their speech disorder therapy during
childhood. The main idea of our project is motivation of children to
practice in home environment. This practicing is actually the key part
of speech disorder therapy. Visiting speech therapist is not enough.
Parents today are becoming even busier than before and they simply
don’t have enough time to spend with their children practicing for suf-
ficient time. This problem is getting worse, but our solution solves
both of these key problems by collection of interactive games de-
signed for practicing sounds pronunciation and oral motor skills. Prac-
ticing oral motor skills is practicing the agility of tongue and it’s also
very important part of speech disorder therapy. The team of four stu-
dents is working on this project. The author of this thesis focused on
core of the application, specifically on recognition of problematic
sounds pronunciation (sibilants) and tongue tracking with Kinect and
depth map. The author of this thesis bases the correctness of pro-
nounced sound on sound wave and spectrogram analysis.

Patrik Polatsek

Blink Rate Tracking of Computer User

Andrej Fogelton

May 2013

Informatics

This bachelor thesis deals with eye blink rate tracking of the user
while working with computer. A user tends to decrease the blink rate
in front of a computer screen, due to which the tear film is non ade-
quately applied on the eye cornea. Lower blink rate causes eye redness
and dryness. This commonly-occurring problem of computer users is
called Dry Eye. The goal of the bachelor thesis is to design an eye
blink detection algorithm. In future it can be used in dry eye preven-
tion application, which will detect user’s blinks. We have analysed
available techniques for eye blink detection and designed our own so-
lutions based on histogram backprojection, optical flow, frame differ-
ence and FREAK descriptor method. We have tested our algorithms
on different datasets under various lighting conditions. Centre Aligned
Movement Detection method based on optical flow performs better
than the other ones. We achieve higher recognition rate and much
lower false positive rate in the Talking Face Video dataset than the-
state-of-the-art technique presented by Divjak and Bischof in 2009.



Annual report 2013 19

Excellent Master Theses

Student name: FrantiSek Kudla¢ak

Thesis title: Synthesis of Asynchronous Sequential Circuits

Supervisor: Elena Gramatova, Assoc. Professor

Defended on: May 2013

Degree program:  Computer and Communication Systems and Networks

Annotation: The diploma thesis deals with design of asynchronous sequential cir-

cuits, which allows to design asynchronous representation of an auto-
mat. This representation is composed from digital logic. Designed
system loads the automat description in VHDL format, which is out-
put format of the computer-aided design system HDL Designer. Out-
put representation of the automat is in VHDL syntax, and it is possible
to simulate output in the simulation environment ModelSim. Imple-
mentation of designed system includes implementation for the parallel
super computing. Communication in the parallel system is provided
by the communication library MPI. The thesis also contains formal
description of the implemented method for design of state coding. The
black box testing approach was used during the function tests, and
outputs were simulated in the simulation environment ModelSim. Ef-
fectiveness of parallel implementation for super computing, was tested
with different sizes of input automat, and with different numbers of
computing nodes in the super computing system.

Student name: Ondrej Peresini

Thesis title: Experimental Embedded System for Intelligent Actuators Control
through the Internet.

Supervisor: Tibor Kraj¢ovic, Assoc. Professor

Defended on: May 2013

Degree program:  Computer and Communication Systems and Networks

Annotation: Diploma thesis analyses the current available options of intelligent

house actuators realization and propose new own solution, which is
less expensive, more robust and more secure against intrusion. The
proposed solution is opened and therefore ready for the future im-
provements. The theoretical part of diploma project characterises cho-
sen hardware, encryption algorithm and the mutual communication of
the independent modules. Moreover the project suggests new commu-
nication protocol at the application layer of the network stack. Sepa-
rate part of project is dedicated to the description and realisation of
some modules with defined specifications. These modules react with
environment according to the established rules, which can be easily al-
tered trough the user interface of the central unit. Communication in-
terface is secure against common types of attacks and also user
friendly for the better user experience. The result of this diploma pro-
ject is experimental prototype of the proposed solution, which is suit-
able for the direct deployment in the modern households.

Student name: Jan Sukenik
Thesis title: Source Code Analysis Using Abstract Syntax Trees
Supervisor: Peter Lacko, PhD.
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Defended on:

Degree program:

Annotation:

Student name:
Thesis title:
Supervisor:
Defended on:

Degree program:

Annotation:

Student name:
Thesis title:

Supervisor:
Defended on:

Degree program:

May 2013

Software Engineering

Nowadays we use information from many different tools to support
the process of software development, for example source code reposi-
tories, bug tracking systems, etc. The most accurate source of such in-
formation is the code of the software itself. We can analyse the source
code, for example in order to find parts that may contain bugs. During
such analysis, abstract syntax trees can enable us to ignore all the de-
tails related to text representation of the code. Duplicated code is very
common source of bugs, or at least source of increased costs during
software development and maintenance. According to the existing re-
search, its aggressive refactoring can be redundant or sometimes even
harmful. We therefore propose a method which enables developers to
actively and continuously track duplicates during the development. It
is designed so that the results can be immediately updated right after
every change of the source code (small or large). We tested the meth-
od on real software projects. Based on the results, we are confident
that our tool has the potential to increase quality of software projects
and reduce development costs.

Jakub Sevcech

Web Navigation Based on Annotations

Maria Bielikova, Professor

May 2013

Software Engineering

Currently we experience a great expansion of various services allow-
ing us to bookmark documents and annotate them. Such annotations
can be used to improve navigation, document retrieval, recommenda-
tion of documents and so on. In our work, we aim to improve naviga-
tion between documents by searching documents related to studied
document using its content and attached annotations. We use annota-
tions such as highlights and comments as indicators of user's interest
in particular part of the document. Using document content and at-
tached annotations, we are creating a query that we are using to search
for related documents. When creating the query, we use an assumption
that by creating annotations, user highlights parts of document, that he
is most interested in. We proposed a method for using different types
of annotations in creation of query to search related documents. We
evaluated the proposed method by creating a tool for collecting anno-
tations and for searching related documents using these annotations in
the domain of digital libraries.

Michal Zilingik

Social Networks Exploratory Search Focused on Dynamical Criteria
and Relationships of Metadata to Content

Pavol Navrat, Professor

May 2013

Information Systems
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Annotation:

Diversity of content created by users of Twitter social network pro-
vides an interesting source of information. But the diversity itself and
the small space for textual content create issues for information re-
trieval tasks. Existing methods focus on ranking the relevance and
quality of microblogs in order to make it easier for user to find inter-
esting content. They often attempt to find the best combination of
characteristics and their weights in ranking functions experimentally.
This master's thesis proposes new method for exploratory search on
Twitter. Instead of discovering a new ranking function that uses fixed
parameters, it focuses on inventing a method for modelling user's
preferences in real time. This means that during browsing content, us-
er provides implicit and explicit feedback for tweets and based on this
feedback, user's preference model for current session is trained and
used for classification of unread tweets into interesting or not interest-

ing.

Assoc. Prof. Daniela Chuda
Vice-Dean for Education (first and second levels)

Assoc. Prof. Viera Rozinajova
Vice-Dean for Research (including the third level education)






4 Research

4.1 Research Areas

The economic and social development is featured by an exponential growth of new scien-
tific knowledge today. Informatics and information technologies are playing the key role.
They boost the development of all scientific branches with the creation of new methodo-
logical base to do research and development. The development time decreases and the tra-
ditional theoretical and experimental abilities are extended broadly.

Informatics has developed to be an autonomous scientific area, which supports success not
only in the branch of information technologies, but it also has wide consequences as for
the lives of individuals and society. It is not a mere coincidence that research in the 1T
area has become the priority among the research topics in the European Union.

Research at FIIT STU is oriented on these main research areas that respect the organisa-
tion, existing technical and laboratory equipment and professional skills:

intelligent information analysis and processing in large information spaces, e.g.
the World Wide Web,

personalized context-aware information and knowledge retrieval and recommenda-
tion for the adaptive social semantic web,

Big Data analytics,
methods for distributed information processing,

advanced methods and tools for software systems design, development and integra-
tion,

computer vision and computer graphics in virtual and augmented reality systems,

advanced methods of computational intelligence oriented to “echo state” neural
networks, recurrent neural networks, evolutionary algorithms,

methods and tools for security and administration of network and mobile computer
systems,

methods and tools for mobile computing,

formal specification and automated engineering tasks in the area of HW/SW co-
design of the mobile computing systems,

security, reliability and fault tolerance in distributed computer systems and mobile
computer networks,

methods for improvement of quality of service in the Next Generation Networks,
design of digital systems and embedded systems.
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FIIT STU recognizes as part of its mission to serve the broader academic community in
Slovakia and also internationally in promoting cooperation in relevant fields. In 2013 FIT
STU supported the Slovak ACM Chapter activities. FIIT STU supported also the publish-
ing Bulletin “Information Sciences and Technologies” — a web based scientific journal,
activity initiated and executed by the ACM Slovakia Chapter.

4.2 Scientific Activities

In the year 2013, FIIT STU has organised or co-organised several scientific events:
— scientific conference Cognition and Artificial Life XIII,
—  scientific conference Znalosti 2013,
— IEEE international conference ICETA 2013,

—  scientific workshop WIKT 2013 — Workshop on Intelligent and Knowledge
Oriented Technologies,

—  World Usability Day 2013 (organized at FIIT STU),

—  regular scientific seminar on Artificial Intelligence (organized at FIIT STU),
—  regular scientific seminar on Vision and Computer Graphics (FIIT STU),

—  regular scientific seminar on Personalized Web (organized at FIIT STU).

The Faculty took part in providing technical and scientific programmes, especially through
the work in programme committees of more than 35 conferences, mostly international:

—  ACIIDS, Asian Conference on Intelligent Information and Database Systems,

— ADBIS, East-European Conference on Advances in Databases and Information
Systems,

— ASONAM, International Conference on Advances in Social Networks Analysis and
Mining,

—  BCI, Balkan Conference in Informatics,

—  CASoN, International Conference on Computational Aspects of Social Networks,

—  CompSysTech, International Conference on Computer Systems and Technologies,

—  Datakon, Annual Conference on the Current Trends in Databases and Information
Systems,

—  DDECS, IEEE Symposium on Design and Diagnostics of Electronic Circuits and
Systems,

—  ECBS-EERC - Eastern European Regional Conference on the Engineering of
Computer Based Systems,

—  ENASE, International Working Conference of Evaluation of Novel Approaches
to Software Engineering,

—  ETS, IEEE European Test Symposium,
—  EWDTS - East-West Design & Test Symposium,

-~ HPCC 2013 — 15" International Conference on High Performance and
Communications,

—  HT, ACM Conference on Hypertext and Hypermedia,
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ICCCI, International Conference on Collective Intelligence Technologies and
Applications,

ICETA, International Conference on Emerging E-Learning Technologies and
Applications,

ICWL, International Conference on Web-based Learning,
IEEE International Conference on Information Technology,
Informatics, International Scientific Conference on Informatics,

International Conference on Soft Computing Models in Industrial and
Environmental Applications,

ITAT, Workshop on Information Technologies — Applications and Theory,
LMPCNA International Workshop on Learning Methodologies and Platforms,

MCCIS-ISA, IADIS International Conference, Intelligent Systems and Agents
Conference,

MENDEL, International Conference on Soft Computing,

Nostradamus conference,

NWESP, International Conference on Next Generation Web Services Practices,
PAD, Czech and Slovak Seminar on Computer Architectures and Diagnostics,

PALE, International Workshop on Personalization Approaches in Learning
Environments,

SAMI, International Symposium on Applied Machine Intelligence and Informatics,

SERA, International Conference on Software Engineering Research, Management

and Applications,

SMAP, International Workshop on Semantic Media Adaptation and
Personalization,

SNAA, Intertnational Workshop on Social Network Analysis and Applications,

SOFSEM, Annual Conference on Current Trends in Theory and Practice
of Informatics,

UMAP, International Conference on User Modelling, Adaptation and
Personalization,

VERFE, Workshop on Dependability and Fault Tolerance,

WEBIST, International Conference on Web Information Systems and
Technologies,

WIKT, Workshop on Intelligent and Knowledge oriented Technologies,
WWW, Web Engineering Track — International World Wide Web Conference,
WWW!/Internet — IADIS International Conference on WWW/Internet,

Znalosti, Annual Conference on Knowledge Acquisition, Representation and
Exploitation.
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In 2013, FIIT STU organised or co-organised several events aimed at exhibition
of students’ research work. Above all, the most important event was the 9" Informatics
and Information Technologies Students Research Conference — 1IT.SRC 2013, which was
held on April 23, 2013.

At IIT.SRC 2013 were accepted 76 (12 bachelor, 31 master, 33 doctoral students as au-
thors) submitted by 88 student authors, which bears as a consequence that roughly 13% of
all students are actively engaged in research to the extent they are able to write a paper on
it.
Papers were in two categories: full papers (further organized as researching solutions and
developing innovative solutions) and extended abstracts.
The conference was organized in five sections:

—  Software Engineering,

— Intelligent Information Processing,

—  Web Science and Engineering,

—  Computer Graphics and Computer Vision,

—  Computer Networks, Computer Systems and Security.

The Conference was opened by a keynote of A Min Tjoa (Vienna University of Technolo-
gy, Austria) titled: “The Use of Open Linked Data for Decision Making”.

The excellent student papers were awarded. The best paper award was conferred to:

—  category of doctoral students — Michal Ol$ovsky (Advanced Notification System
for TCP Congestion Control, supervisor M. Koto¢ova)

—  category of master students — Jan Stkenik (Detection of Code Clones: Necessity or
a Myth?, supervisor P. Lacko)

—  category of bachelor students — Marek Jakab (Planar Object Recognition in an
Augmented Reality Application on Mobile Devices, supervisor V. Benesova)

Dean’s award was the highest appreciation. It was conferred to:

Daniel Soos (Optimization Algorithm Inspired by Social Insect Behaviour in
Comparison with Hill Climbing, supervisor D. Chalupa)

—  Peter Kratky (What Makes the Best Computer Game? How Game Features Affect
Game Play, supervisor J. Tvarozek)

Jakub Sevcech (Related Documents Search Using User Created Annotations,
supervisor M. Bielikova)

Karol Rastoc¢ny (Usability of Anchoring Algorithms for Source Code, supervisor
M. Bielikova)

Michal Kottman (Improving Binary Feature Descriptors Using Spatial Structure,
supervisor M. Sperka)

Besides the 76 papers presented at the conference in two poster sessions several accompa-
nied events were organized

— RoboCup Exhibition, where students presented interesting results in simulated
league both 2D and 3D; RoboCup is an attractive project with free participation,
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designed to support education and research in artificial intelligence, robotics and
information technologies,

—  TP-Cup Showcase, where eleven teams presented their projects; TP-Cup is
a competition of master students’ teams aimed at excellence in development
information technologies solutions within two semester long team project module in
master study programs.

IIT.SRC 2013 accompanying events included also programming competition, FiitaPixel —
photo contest best pictures exhibition, games with a purpose tournament, RoboCup, and
JUNIOR IIT.SRC.

FIIT STU initiated in 2010 a join of two Czech and Slovak student competitions ACM CZ
Student Research Competition organized by Czech ACM Chapter and Czech and Slovak
Universities and Diploma Thesis Competition organized by IT company Profinit, which
resulted to establishing

—  Czech ACM Chapter & Slovakia ACM Chapter Student Project of the Year
Competition — ACM SPY

in beginning of 2010. The ACM SPY 2013 Finals were organized in November 2013 in
Prague, where 9 best master student projects were presented. The finalists projects were
selected by the judges from the best thesis submitted by 13 Czech and Slovak universities
based on 1513 successfuly defended master thesis in 2012/13.

The project
—  Source Code Analysis Using Abstract Syntax Trees authored by Jan Sukenik
(supervisor P. Lacko) won the 4th prize.

In September 2013 we actively participated in “The Night of Researcher”, event supported
by European Commission. This event was organized in more than 150 European cities.
Researchers in many countries prepared presentations from the field of science and re-
search for the laic public.

We are proud of ten FIIT STU student teams who presented their interesting research pro-
jects to public:

- NeverGetLost.apk — Michal Dorner, Alena Kovarova
- Innovative Computer Games — Eduard Kuric, Karol Rastoény, Jakub Simko

—  Speekle - speech therapy is a game — Veronika Strbakové, Miroslav Simek, Ondrej
Galbavy, Peter Demcak, Michal Barla

- "How does the telecommunications operator work?" — Miroslav Babjak, Martin
Nagy, Dominik Tamaskovi¢

—  Fun during traveling — Martin Polak, Jan Mato, Viliam Straka, Andrej Kincel,
Rastislav Bencel

- Elevator simulator — Jaroslav Abaffy, Maro§ Duri¢ek
- Can a computer see? — Martin Geier, Marek Racev

—  "Control everything by everything" : Configurable human-device interaction; any
event can be used tocontrol any action — Ivana Bohunicka, Martin Certek, Matas§
Ujhelyi, Zuzana Ujhelyiova
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4.3 Publications

Results of our research were published in 246 publications. 220 scientific contributions
were published in conference proceedings, 85 out of which were published in reviewed
proceedings of international conferences. 23 scientific contributions were published in
scientific journals and we have authors (co-authors or editors) of 3 books or book chapters.

FIIT STU is a co-publisher of the international scientific journal “Computing and Infor-
matics* (until 2001 Computers and Artificial Intelligence). Three faculty staff members,
P. Navrat, V. Kvasni¢ka and J. Pospichal were active in the editorial team in 2013 —
P. Névrat as an Associate Editor and V. Kvasnicka, J. Pospichal as members of Editorial
Board. Moreover, the faculty participates in editorial and advisory boards of eleven other
scientific journals.

4.4 Research Projects

Research projects constitute an important basis for research realization and research fund-
ing. Life cycle of a research project includes its preparation, submission, acceptance of the
project followed by the project realization. Because these periods take often several years,
activities in certain period influence significantly results in the following period.

Number of publications in 2013 UAPI® ulislI UPSS FIT
Boc_)ks and parts of bo_oks published by inter- 1-/- 0/- 11 2N
national/national publisher
Sc[entific v_vorlfs_ pL_Jinshed in international/ 2./4 9/-6 11 12/11
national scientific journals
Scientific works published in international 15 36 34 85
conference proceedings
Scientific works published in national or lo- 26 95 14 135
cal conference proceedings
Conference proceedings editors - 3 - 3
Overview of other most significant activities in 2013 | UAPI | UISI | UPSS | FIT
Mem_ber§h|p_|n editorial boards 8 6 1 15
of scientific journals
Me_mbersh_lp in programme committees 7 28 10 45
of international scientific conferences
Memt_)ershlp in programme committees 10 27 12 49
of national or local scientific conferences
Membership in steering committees of

A 0 4 2 6
scientific conferences

% UAPI - Institute of Applied Informatics
UISI — Institute of Informatics and Software Engineering
UPSS - Institute of Computer Systems and Networks
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Projects of the Scientific Grant Agency of the Ministry of Education and the Slovak Acad-
emy of Sciences (VEGA) and of the Slovak Research and Development Agency (APVV)
formed an essential form of research organisation and scientific projects funding at the

FIIT STU. In 2013

— nine VEGA projects were progressed and three new projects were prepared for

funding in 2014-2016,

—  two APVV projects were progressed, and five new projects were prepared for
funding in 2014-2017, (three of them were prepared in cooperation with FEI STU

in Bratislava, FEI TU in Kosice and R-DAS, s.r.0. in Zilina),

— one project of the Cultural and Educational Grant Agency of the Ministry of
Education of Slovak Republic (KEGA) were progressed and four projects were
prepared for funding in 2014-2016 (one of them was prepared in cooperation with
Faculty of Electrical Engineering and Informatics, Technical University in KoSice).

Mentioned projects are described in reports of institutes presented in the following parts.
The Faculty under the leadership of I. Kotuliak, E. Gramatova and D. Chuda participated

in three international projects.

Number of projects funded in 2013 UAPI UISI | UPSS
VEGA' 3 3 4
KEGA 1 - -
APVV - 2 -
European Structural Funds - 2f 17
International projects - -1 2%
Others /Tatra banka, grants for young scientif 1 6 5
reseachers
FIITSTU 4 8 7
T common projects
Overview of funds (in Eur) UAPI uisI UPSS SUM
VEGA 10124 37549 | 18546 66 219
KEGA 1556 - 1556
APVV - 58 611 - 58 611
European Structural Funds - 250970 - 250 970
Others 2300 6 000 9800 18 100
FIIT STU 13980 | 353130 | 28346 | 395456

4 VEGA — Scientific Grant Agency of the Ministry of Education of Slovak Re-public and the Slovak
Academy of Sciences,
KEGA — Cultural and Educational Grand Agency of the Ministry of Education of Slovak Republic,
APVYV - Slovak Research and Development Agency
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In 2013 two institutes of the Faculty (UPSS, UISI) together with six other institutes of the
University, the Institute of Informatics Slovak Academy of Sciences and International La-
ser Centre progressed continuing project SMART Il — Centre of Excellence for Smart
Technologies, Systems and Services approved within the call of the Agency of the Minis-
try of Education for the Structural funds of the European Union (ERDF) under the Opera-
tional Programme Research and Development with overall budget approx. 2 214 thou-
thousands Eur.

Institute of Informatics and Software Engineering continued research project PerConlK —
Research of methods for Acquisition, Analysis and Personalized Conveying of Infor-
mation and Knowledge acquired in the Call of the ERDF Agency directed towards applied
research in collaboration with industry. This project led by Gratex Ltd. was approved in
2010 for financing for period of 2011-2014.

The projects are realized in our research laboratories (description can be found in the parts
devoted to individual institutes). In 2013 the following laboratories were operated:

- Intelligent Systems Laboratory, manager: P. Navrat,

— Advanced Software and Web Technologies Laboratory, manager: M. Bielikova,
— Big Data Processing Laboratory, manager: V.Rozinajova,

- Networks Technology Laboratory I, manager: B. Dado,

— Networks Technology Laboratory II, manager: M. KotoCova,

- Embedded Systems Laboratory, manager: T. Kraj¢ovic,

- Mobile Computing Laboratory, managers: M. Ceriansky, V. Vranié, 1. Kotuliak,
- Digital Systems Design Laboratory, manager: K. Jelemenska,

- Communication Technologies Laboratory, manager: 1. Kotuliak,

— FIIT — Molpir, Ltd. Laboratory, manager: P. Pistek,

- Grid Computing Laboratory, manager: L. Hudec,

- Laboratory of Computer Vision and Graphics, manager: V. BeneSova.

Assoc. Prof. Viera Rozinajova
Vice-Dean for Research



5 National and
International Relations

Cooperation of FIIT STU can be characterised from several viewpoints as cooperation
with secondary schools, other higher education institutions, research institutes and coope-
ration with industry (a list of cooperating institutions can be found in the parts devoted to
individual institutes).

5.1 Cooperation with Secondary Schools

Cooperation with secondary schools lies in preparation for study at the university especial-
ly at the FIIT STU, in organising a programming contest ProFIIT, and in technical coope-
ration. Technical cooperation with secondary schools is achieved especially through the
Networking Academy Programme. FIIT STU, as the Regional Networking Academy,
guaranties publicity, programme quality, guidance of Local Academies, and regular tech-
nical training and consultations for teachers/instructors of secondary schools. In this way
the Faculty leads, methodologically supervises and technically trains 24 secondary
schools. Two very successful activities are yearly organised at the Faculty: TP CUP final
in June and Open Day of the Faculty in December. Both events were organized also for
students of secondary schools.

5.2 Cooperation with Industry

Cooperation with industry is oriented towards training and consultation activities and edu-
cational cooperation. One of the new activities of the year was establishing “The Week of
the Faculty and Partner Companies Cooperation”.

Training and Consultation Activities

FIIT STU has been very successful in training and consultations in cooperation with the
companies Cisco System Slovakia, GTEC and Microsoft Slovakia. In cooperation with
Cisco the Faculty has been integrated into the world-wide academy programme oriented to
training in network technologies. Nowadays FIIT STU Regional Networking Academy
offers a full 4-semester programmes CCNA (Cisco Certified Networking Associate) and
CCNP (Cisco Certified Networking Professional). Except above mentioned programmes
FIIT STU offers programmes for IP Telephony, WiFi Communication, Network Security
and other special courses. In co-operation with GTEC Common Training and Consultation
Centre (CTCC) offers various programmes. The main purpose of this centre is to offer
technical training for the non-academy sphere.
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The Week of the Faculty and Partner Companies Cooperation

With the aim of improving cooperation with praxis the Faculty continued in a new form of
cooperation with partner companies established in 2009. We organized one week serial of
special lessons provided by our industry partners for our students. The second annual set
of this activity was successful especially thanks to the following companies:

—  Alcatel-Lucent Slovakia, a. s.

—  Cisco Systems Slovakia, spol. s. r. 0.
—  Hewlett-Packard Slovakia, s. r. 0.

—  Microsoft Slovakia, s. r. 0.

—  Oracle Slovensko, spol. s. r. 0.

—  Softec, spol. s. r. 0.

—  Soitron, a. s.

—  Morgan Stanley, Budapest

Educational Cooperation

In the field of education and other activities the Faculty has been cooperating with im-
portant Slovak companies for many years. Academy training programmes were developed
thanks to the support of cooperation with Cisco Systems Slovakia, Soitron, Siemens En-
terprise Communications, DITEC, DATALAN, ASSECO Slovakia, HP Slovakia, Gold-
stein Fuchs, Tempest, Morgan Stanley Budapest.

Some of above mentioned companies have directly co-operated in Faculty education.

Other remarkable support the Faculty has obtained in cooperation with IBM Slovakia, Mi-
crosoft Slovakia, SIEMENS, GRATEX, ACCENTURE, Q-Products. Cooperation with the
above mentioned companies is based on special agreements.

Aj Ty vIT (Youtooin IT)

Aj Ty v IT (You too in IT) is a successful project of our faculty focused on attracting high
school girls choosing their study in informatics. This project is a reaction to the low per-
centage of girls studying at FIIT — only 3%.

Our faculty prepared for girls various activities, such as discussions with women working
in IT sector, workshops oriented to acquirement of more knowledge in IT, mentoring as a
possibility to see the real life of students and courses, faculty offers. The aim is to show
them that working in IT means having an interesting job, cooperation with interesting peo-
ple and growing professionally. This project wants to demonstrate that girls and women
are welcome in IT sector and they are able to find their place there.

The project started in March 2013.

Digipoint

FIIT STU is persuaded about the necessity to present informatics, effort and results of our
students to the public, make an education point for them. For this purpose the faculty

opened DIGIPOINT - a space for education in IT, presentations of new devices, debates
about different subjects related to IT and the study at our faculty. DIGIPOINT was opened
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in October 2013 in a Polus shopping center in Bratislava and allowed us to communicate
with different target groups.

IT Crowd

Our career center started its activities on 1st October 2013. First workshops, explaining the
necessity of a development of non-technical skills, were realized immediately. Enrolments
for language courses and the web portal www.fiit-crowd.sk started as well. 13 workshops
connected to the development of non-technical skills were organized in winter term with a
participation of more than 130 students.

Students and employees had an opportunity to be a part of language courses under the
leadership of a professional lector. In winter term, 8 weeks long courses were opened for 4
languages (English, German, Spanish, and Japanese).

Our career center iniciated many meetings with IT and Telecomunication companies for
the purpose of raising partnerships and support activities. Our successful cooperation with
industry leads into these results:

—  successful running of the course “Architecture of mobile networks” in partnership
with the company Ericsson Slovakia and Alcatel-Lucent Slovakia

— accomplishment of the lecture ,,Information Security Management in Large
Enterprise Environment* by the specialist from the company First Data Slovakia
within the course “Principles of information security”

—  cooperation with Christopher Larsson in the field of modelling and optimalization
of computer networks with the potential of an individual course, team projects,
bachelor and diploma works as well as a common research cooperation with Slovak
Telekom.

5.3 Mobility programmes

FIIT STU is using the cooperation within the mobility programme LLP/Erasmus. In year
2013, this programme was contracted with these European universities (Erasmus code in-
cluded):

—  The University of Rousse — BG ROUSSEOQ1

—  Aarhus University School of Engineering — DK ARHUS01

—  Talinn University of Technology — EE TALLINNO4

—  Lahti University of Applied Sciences — SF LAHTI11

—  Lancaster University — UK LANCASTO1

—  Ecole Pour I'Informatique et les Techniques Avancées — F BICETREO2
— Institut Catholique de Paris — F PARIS052

—  Telecom SudParis — F EVRY01

—  University of Piraeus — G PIREAS01

—  Polytechnic of Zagreb - HR ZAGREBO05

—  University of Zagreb — HR ZAGREBO1

—  Brandenburgische Technische Universitét Cottbus — D COTTBUSO01
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Hochschule fur Telekommunikation Leipzig — D LEIPZIG10
Jade University of Applied Sciences — D WILHELMO02
Technische Universitiat Darmstadt — D DARMSTAO1
University of Bergen — N BERGENO1

Akademia Techniczno-Humanistycza w Bielsku-Bialej — PL BIELSKO02
Maria Curie-Sktodowska University — PL LUBLINO1
Technische Universitit Wien — A WIEN02

Univerza v Mariboru — SI MARIBORO01

Universidad de Alcala — E ALCAL-HO1

Universidad Politecnica de Madrid — E MADRIDO05
Universitat Politécnica de Catalunya E BARCELOO3
Hogskolan Halmstad — S HALMSTAO1

Hogskolan Vist —S TROLLHAO1

Linnaeus university — S VAXJO03

Universita della Calabria — | COSENZAQ01

Cukurova Universitesi— TR ADANAOL

In 2013, 2 incoming Erasmus students have visited FIIT STU. In 2013, 17 students of our
faculty were approved for Erasmus-mobility abroad for various destinations.

Assoc. Prof. lvan Kotuliak
Vice-Dean for Public Relations



6 Faculty Services

6.1 Slovak Informatics Library

Academic Senate of the faculty approved on April 9, 2010 the incorporation of the Slovak
Informatics Library in the organizational structure of the faculty as a faculty department.
Dean subsequently established the Slovak Informatics Library using the certificate of in-
corporation with effect from May 1, 2010.

Slovak Informatics Library was established at the Faculty of Informatics and Information
Technologies, Slovak Technical University in Bratislava in response to the faculty needs
for research and training of experts in the field of informatics and information technolo-
gies for knowledge-based economy and for building an inclusive information society in
Slovak Republic. The library is the central library to work with the scientific and profes-
sional literature in computer science and information technologies in the Slovak Republic.
This library extends the scope of previous library at FIIT STU from faculty level to na-
tionwide level.

Library:
—  stores and registers qualification theses,
— is aworkplace for central evidence of faculty publications and their references,
—  provides acquisition services, books lending services and interlibrary loans,

—  provides consultations and search services for teaching staff, researchers, all-time
and external students of faculty and for other professional public.

The library catalogue contains more than 9 000 items, which are freely available in the
Library. The catalogue can be found on http://olib.cvt.stuba.sk. The Library purchased and
acquired thanks to donation 30 titles of professional journals in various languages (5 out of
them are in Slovak). Journals are located in the Study Room.

Electronic services are available mainly through these databases: ACM Digital Library,
IEEE/IET Electronic Library, Springer Link, Science Direct, Scopus, ISI Web of
Knowledge, Wiley Online Library which are the part of a national project NISPEZ.

The Library cooperates with other faculty libraries of the Slovak Technical University, and
with Slovak Centre of Scientific and Technical Information.
6.2 Computing and Communication Services

The Centre for Computing and Communication Services at the Faculty of Informatics and
Information Technologies provides the following services for educational and research
purposes at FIIT STU:
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—  functioning of the faculty central servers and services,

—  functioning of the faculty system and network infrastructure,

—  functioning of the faculty information systems,

—  new servers, computers, printers, scanners etc. installation,

—  operating systems and specialized software installation,

— upgrading and maintenance of computers,

—  services for faculty wire and wireless access points to the Internet,
—  functioning of the camera security system,

—  functioning of the IP telephony system,

—  data-projectors installation.

The faculty computer network is based on a structured cable system and it is using 100
Mbps, 1 Gbps and 10 Gbps transfer speeds. It consists of approximately 200 personal
computers and notebooks of the faculty staff and PhD. students, 250 personal computers
and workstations in the education and research laboratories and 30 specialized servers.

The Centre for Computing and Communication Services also provides full service for ed-
ucational computer laboratories and full or partial service for research laboratories of the
institutes.

Assoc. Prof. Tibor Kraj¢ovic¢
Head of Centre for Computing and Communication Services

Lucia Falbova
Slovak Informatics Library



7 Institute of Applied
Informatics

E-mail: uapi@fiit.stuba.sk

Web: http://www.uapi.fiit.stuba.sk/
Tel: +421 918 687 989

Fax: +421 2 654 20 587

The scientific and professional activities of the institute concentrate mainly on the specific
areas of computational intelligence, computer graphics and vision, parallel and mobile
computing and computer, network and internet security.

In computational intelligence our researchers specialize in heuristics used in evolutionary
optimization, machine learning and in adaptation of neural networks, which is mostly ap-
plied in artificial life, social systems and cognitive science modeling and simulations.

Activities related to mobile computing and mobile application development concentrate on
research of new methods and approaches to the design, development and implementation
of mobile computing applications in various application domains, most notably in public
transportation.

In the field of computer graphics and vision the research and development involves com-
puter vision applications (object detection, object recognition), computer graphics, visuali-
zation of the data, new methods of human-computer interaction (augmented reality).

Activities related to security cover the methods for analyzing and modeling of security of
network protocols, development of procedures for certificate based access control to re-
sources in mobile ad-hoc network and procedures for computer system security level eval-
uation based on appropriate objective security metrics.

The institute is responsible for the following degree programme:

— Applied informatics (doctoral degree).

7.1 Staff

Director
Ladislav Hudec, Assoc. Professor

Deputy Director
Jiti Pospichal, Professor
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Administrative Department

Katarina PribiSova

Teaching Staff

Vanda BenesSova, PhD.

Michal Ceriiansky, Assoc. Professor
Peter Drahos, PhD.

Miroslav Galbavy

Ladislav Hudec, Assoc. Professor
Peter Kapec, PhD.

Vladimir Kvasnicka, Professor
Matej Makula, PhD. (part time)

Jifi Pospichal, Professor

Viliam Solc¢any, PhD. (part time)
Branislav Steinmiiller (part time)
Juraj Stefanovi¢, PhD.

Peter Trebaticky, PhD. (till January 2013)

Full time PhD Students

Jakub Breier (till October 2013)
Ladislav Clementis

Andrej Fogelton

David Chalupa

Peter Jurik

Michal Kottman

Jan Kvak

Jan Lastinec (since September 2013)
Miroslav Makys

Peter Marko

Juraj Palfy

Rastislav Szabo

Lukas Tursky (since September 2013)
Lubomir Varga (till August 2013)

Peter Vilhan

7.2 Teaching

Undergraduate Study (Bc.)
Course Semester Credits  Lecturer
Algebra and Discrete Mathematics Autumn 6 V. Kvasnicka,

J. Pospichal

Human-Computer Interaction Spring 6 V. Benesova
IT Security Management Spring 5 O. Strnad
Mathematical Logic | Spring 6 V. Kvasnicka
Operating Systems Autumn 6 V. Sol¢any
Parallel Programming Autumn 6 M. Cerhansky
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Course Semester Credits  Lecturer

Principles of Computer Graphicsand ~ Autumn 6 P. Draho$

Image Processing

Basic Methods of Multimedial Con-  Autumn 6 P. Kapec

tent Development

Basic of Interactive Application De-  Spring 6 P. Draho§

velopment

Modelling and Simulation Spring 6 J. Stefanovi¢
Master Study (Ing.)

Course Semester Credits Lecturer

Cognitive Science Spring 6 V. Kvasnic¢ka

Machine Learning Autumn 6 J. Pospichal

Evolutionary Algorithms Spring 6 J. Pospichal

Neural Networks Autumn 6 M. Ceransky

Architecture of Computer Systems Autumn 6

Computer Vision Spring 6 V. Benesova

Image Processing, Graphics and Autumn 6 V. Benesova

Multimedia

Security of Computer Systems Autumn 6 L. Hudec

Security in Internet Spring 6 L. Hudec

Security and Management Autumn 5 O. Strnad

of Information Systems

Advanced Methods of Computer Autumn 6 P. Draho§

Graphics

Data Visualisation Spring 6 P. Kapec

7.3 Theses

Bachelor (Bc.) Theses — graduates 2013

Study Programme Informatics

—  Blanarik, Filip: Model Driven Evolution in Rule-based System.

Supervisor: L. Clementis

—  Brndiarova, Gabriela: The Combination of Deterministic and Force-directed Graph
Layout Algorithms. Supervisor: P. Kapec

—  Bucko, Jaroslav: Application for Creation and Management of Udev Rules on Linux

Platform. Supervisor: P. Vilhan

—  Cerny, Robert: The Use of Elearning Tools for Designing, Creating and Editing
Timetables. Supervisor: M. Galbavy

—  Dobsovi¢, Rastislav: Optical Music Recognition. Supervisor: V. BeneSova
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Durc¢ak, David: The Usage of Multiagent Evolutionary Algorithm in the Problem
of Artificial Intelligence. Supervisor: D. Chalupa

Gaspar, Roland: Virtual Museum. Supervisor: J. Stefanovi¢
Gloger, Michael: Three Dimensional Griddlers Game. Supervisor: P. Trebaticky

Greslikova, Zuzana: Evolutionary Clustering for Traveling Salesman Problem.
Supervisor: J. Pospichal

Handzus, Jan: Rendering and Capture of Lightfield Images on Mobile Device.
Supervisor: P. Drahos

Hlavag, Patrik: System for Children’s Box of Brick. Supervisor: P. Trebaticky
Jakab, Marek: Augmented Reality on Mobile Devic. Supervisor: V. BeneSova

Juranyi, Michal: Automatic Documentation Generation from Source Codes.
Supervisor: P. Kapec

Késa, Péter: Generating Documentation from Source Code. Supervisor: P. Kapec

Linner, Stefan: Model Driven Evolution in Rule-Based System.
Supervisor: L. Clementis

Marcin, Jozef: The Use of Elearning Tools for Preparing, Creating and Editing
Schedules. Supervisor: M. Galbavy

Marusakova, Maria: Interactive Presentation in Visual Exploring.
Supervisor: J. Stefanovic

Novotna, Katarina: Study of the Relationship between a Recurrent Neural Network
with Logical Neurons and a Finite-state Machine (Automaton).
Supervisor: V. Kvasnicka

Oriskd, Patrik: Generating Documentation from Source Code. Supervisor: P. Kapec

Paugo, Martin: The Optimizatipn of Control Laws in Problems of Multiparametric
Programming. Supervisor: J. Stevek

Petras, Michal: E-learning System for Teaching Network Security.
Supervisor: J. Breier

Petrik, Juraj: Computer Equipment Management Support.
Supervisor: B. Steinmiiller

Podmajersky, Jan: Interactive Whiteboard. Supervisor: A. Fogelton

Polatsek, Patrik: Blink Rate Tracking of Computer User. Supervisor: A. Fogelton
Rab¢an, Juraj: Finding Motifs in Stuttering Speech. Supervisor: J. Palfy

Scholtz, Michael: Augmented Reality Application. Supervisor: M. Kottman

Sods, Daniel: Study of the Contribution of Artificial Life in Optimization.
Supervisor: D. Chalupa

Sev¢ik, Michal: Interactive Presentation for Visual Exploring.
Supervisor: J. Stefanovi¢

Strba, Patrik: Computer Equipment and Management Support.
Supervisor: B. Steinmiiller

Suba, Michal: Synchronization of Text and its Audio Form. Supervisor: P. Marko
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- Suster, Matej: Tool for Process Visualization in Computer Vision.
Supervisor: M. Kottman

—  Trégerova, Martina: Deformation of 3D Geometry of Character While Animating
with Dual Quaternions. Supervisor: P. Draho§

—  Vojtus, Miroslav: Virtual Museum. Supervisor: J. Stefanovi¢

Master (Ing.) Theses — Graduates 2013
Study Programme Information Systems

—  Jalcova, Zuzana: Use of the Multiagent Environment to Support the Creation of
Timetables. Supervisor: M. Galbavy

—  Forus, Samo: Automated Remote Desktop Supervision. Supervisor: B. Steinmiiller

—  Hlavenka, Marian: Design of Experimental Expert System for Risk Analysis and
Management in the Field of Information Security. Supervisor: M. Galbavy

—  Holak, Peter: Mutli-Agent Environment in University Timetable Creation.
Supervisor: M. Galbavy

—  Kubis, Viliam: Innovative Integrated Development Environment for Lua Language.
Supervisor: P. Kapec

—  Macuga, Peter: Coevolution as Intensification Factor in Evolutionary Algorithms.
Supervisor: V. Kvasnicka

—  Pomothy, Adam: Qualified Electronic Signature via Mobile Phone.
Supervisor: J. Breier

—  Toéth, Juraj: Automated Remote Desktop Oversight. Supervisor: B. Steinmiiller

—  Zalesak, Vladislav: Using Multi-Agent Systems for Image Segmentation.
Supervisor: V. BeneSova

Study Programme Software Engineering
— Aufricht, Igor: A Strategy of Movement in an Action Game. Supervisor: L. Varga
—  Florek, Tomas: Intelligent Agent Navigation in 3D Space. Supervisor: L. Varga

—  Gajdos, Martin: Movement Prediction within Action Game Environment.
Supervisor: L. Varga

—  Grznar, Filip: Visualization of Dynamics of Program Written in C# Language.
Supervisor: P. Kapec

—  Hasto, Branislav: Initialization of Communication via the Gestures by Movements
with Mobile Devices. Supervisor: M. Cernansky

—  Hlavag, Marek: Using Grammatical Swarm for Evolving Agent in the Game
Robocode. Supervisor: J. Pospichal

—  Hurban, Tomas: Hair Simulation and Visualization Using GPU.
Supervisor: P. Drahos

—  Jendrej, Maros$: A Man on the Scene with Augmented Reality.
Supervisor: J. Stefanovic¢

—  Kuka, Radovan: Gesture Recognition. Supervisor: V. BeneSova
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Macho, Jozef: Modelling and Visualization of Hydrologic Data Using GIS.
Supervisor: M. Galbavy

Malacky-Bakay, Ladislav: Neural Networks with Use of Graphic Processors.
Supervisor: P. Trebaticky

Pecik, Rastislav: Agents in Multi-agent Environment for Scheduling Problem.
Supervisor: M. Galbavy

Polak, Vladimir: Visualisation of Large Graphs. Supervisor: P. Kapec

Pribula, Eduard: Using Methods of Constrain Satisfaction Problem for Automated
Timetabling. Supervisor: M. Galbavy

Ruman, Vladimir: Innovative Platform-Independent VPN Client.
Supervisor: P. Vilhan

Simko, Ivan: Interactive Presentation of Software Metrics. Supervisor: P. Kapec

Tursky, Lukas: Position and Orientation Tracking in 3D Space Aimed for Mobile
Device. Supervisor: M. Kottman

Ubrezi, Maro§: Evolutionary Solution of Solitaire Type Card Game.
Supervisor: J. Pospichal

Vallus, Michal: Parallel Graph Processing on Mobile Platform.
Supervisor: M. Cerfiansky

Zachar, Radoslav: Evolutionary Algorithm for Finding the Shortest Common
Supersequence. Supervisor: J. Pospichal

Doctoral (PhD.) Theses

Student name: Jakub Breier

Degree program:  Applied Informatics

Thesis title: Security Evaluation Supported by Information Security Mechanisms
Supervisor: Ladislav Hudec, Associate Professor

Defended on: October 25, 2013

Annotation: Information security plays a key role in protection of organization's

assets. There exist a number of standards and guidelines providing
huge lists of security controls that, if properly used, might be useful
against cyber threats. However, these standards leave the process of
controls selection to the organizations. Security manager has to carry
out a decision on implementation of security controls. Deciding which
controls should be encompassed and which bypassed could be tough
and indeterminate, since di erent sources usually prefer another solu-
tions. This work presents motivation for using metrics as an instru-
ment for a risk analysis. The main goal of this work is to dene proper
security evaluation model for an organization, based on the score of
security mechanisms. We present a mathematical model of evaluation,
which minimizes subjectivity in this process and it should lead to
more automatized risk analysis and make the results of the analysis
more comparable. Our work is based on the ISO/IEC 27002 standard
on which is built our evaluation model.
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7.4 lIT.SRC Students' Papers
Full papers

Fogelton, Andrej: Superpixel Image Clustering. Supervisor: V. BeneSova

Chalupa, David: Asymptotical Sparseness of a Slovak Social Network.
Supervisor: J. Pospichal

Jakab, Marek: Planar Object Recognition in an Augmented Reality Application on
Mobile Devices. Supervisor: V. BeneSova

Kottman, Michal: Improving Binary Feature Descriptors Using Spatial Structure.
Supervisor: M. Sperka

Polatsek, Patrik: Eye Blink Detection. Supervisor: A. Fogelton

Slotik, Igor: Using the Methods of Artificial Intelligence in Network Detection
Mechanisms. Supervisor: L. Hudec

So6s, Daniel: Optimization Algorithm Inspired by Social Insect Behaviour in
Comparison with Hill Climbing. Supervisor: D. Chalupa

Szabo, Rastislav: ldentification of Vulnerable Parts of Web Applications Based on
Anomaly Detection. Supervisor: L. Hudec

Vilhan, Peter: Improving Deployability of PKI in MANET Networks Routed by
B.A.T.M.A.N. Advanced. Supervisor: L. Hudec

Extended abstracts

Kvak, Jan: Creating and Recognizing Visual Words Using Sparse Distributed
Memory. Supervisor: J. Stefanovic¢

Ruman, Vladimir: Innovative Platform-Independent VPN Client.
Supervisor: P. Vilhan

TP CUP Competition

Antala, Jan — Certek, Martin — Gondar, Jakub — Grman, Ondrej — Huda¢inova,
Silvia — Igaz, Michal — Samela, Richard: Re-Imagining User Interface.
Supervisor: V. Benesova

Bohunicka, Ivana — Greppel, Jan — Muransky, Juraj — Nagy, Frantisek — Rerko,
Dominik — Ujhelyi, MatG§ — Ujhelyiova, Zuzana: Intuitive Control of Multimedia
Home. Supervisor: M. Kottman

7.5 Research Laboratories

Mobile Computing Laboratory

Manager: M. Certiansky (UAPI), 1. Kotuliak (UPSS), V. Vranié (UISI)
Contact: michal.cernansky@stuba.sk
Description: The main purpose of the laboratory is to support research and teaching

process related to mobile computing. Laboratory supports research
and student projects from multiple domains that can greatly benefit
from mobile computing technology such as computer vision, comput-
er graphics, machine learning and augmented reality. Currently the la-
boratory equipment consists of several iOS mobile phone and tablet
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PC devices (Apple iPhone, Apple iPad) and computers used for de-
velopment applications for mobile devices. In near future laboratory
will be equipped with devices running Android (Google), Symbian OS
(Nokia) and eventually other major mobile computing platforms
(Windows Phone 7, RIM Blackberry, Samsung Bada).

Grid Computing Laboratory

Manager:
Contact:
Description:

L. Hudec

ladislav.hudec@stuba.sk

The research and teaching laboratory is devoted to teaching distribut-
ed processing and parallel programming graduate modules and exper-
imental lab for project on Grid Computing and its components. Grid
consists of two independent parts. The first part is testing grid
equipped 20 CPUs, 1Gb network interconnection, front-end server
with UPS, Globus Toolkit software and VMWare software. The sec-
ond part is production grid equipped 40 CPUs, 1Gb network connec-
tion, front-end server with UPS, Globus Toolkit software and
VMWare software. Grid is connected to Internet and is going to be as
a part of SlovakGrid national grid structure.

Laboratory of Computer Vision and Graphics

Manager:
Contact:
Web:
Description:

V. Benesova

benesova@fiit.stuba.sk

vgg@fiit.stuba.sk

Laboratory of computer vision and graphics serves for the teaching as
well as for the research. Students and team work projects activities
cover the field of computer vision, computer graphics, virtual reality,
augmented reality and new methods of Human-Computer Interaction.
The laboratory provides the facility for the research of Augmented
reality systems using a large-sized transparent projection foils, multi-
ple projectors, four Kinect sensors, and cameras such as power-full
PC with NVIDIA GPU.

7.6 Research Projects

Security in Distributed Computer Systems and Mobile Computer Networks (VEGA,

1/0722/12)

Project leader:
Members UAPI:

Supported by:

Duration:
Description:

L. Hudec

J. Breier, M. Galbavy, P. Jurik, P. Marko, V. Sol¢any, R. Szabd,

P. Vilhan, J. Lastinec

Scientific Grant Agency of the Ministry of Education of Slovak Re-
public and the Slovak Academy of Sciences

January 2012 — December 2014

Project deals with new methods and tools development for security in
distributed computer systems and mobile computer networks. Distrib-
uted system is presented by computing nodes interconnected by com-
puter network. The project solves the methods for analyze and
modeling of network protocols in order to discover the security weak-
nesses of protocol and possibility to use those protocols models in ef-
fective check of network traffic. Further the project solves the new
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methods development to override a covert communication in distrib-
uted systems throughout network protocols. The mobile computer
network is presented by wireless mobile ad-hoc network. The project
solves new procedures development based on certificates in access
control to resources of mobile ad-hoc network. Further the project
solves the development of new procedure for computer system securi-
ty level evaluation by introducing appropriate objective security met-
rics.

EyeBlink — Frequency Detection of Eye Blinks of Computer User (2012et009)

Project leader:
Members UAPI:
Supported by:
Duration:
Description:

A. Fogelton

V. Bene