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1 Introduction

1.1 Brief History of the Faculty

Faculty of Electrical Engineering and Communication has always been an integral part of Brno University of Tech-
nology. Therefore, history of these two institutions is firmly linked.

Brno University of Technology was founded on 24 January 1849 when the Moravian Diet approved foundation of a
technical school. The school was bilingual with instruction both in Czech and German; students could study tech-
nical, agricultural and commercial specialisations. However, in consequence of political and national disputes,
Czech gradually ceased to be used as a language of instruction until in 1899 the Czech Technical High School was
established in Brno. After World War | and the founding of Czechoslovakia this school merged with the German
Technical School to form the High Technical School in Brno. In the interwar period this school (under a new name
od High Technical School of Dr. Edvard Bene$ in Brno) was very successful and ranked among the best technical
high schools in Europe. Unfortunately, during World War Il the school was, as all other Czech high schools were,
closed and the premises were used by German military. Immediately after the war students and teachers started
to work to resume instruction, which started again in December 1945. In 1951 the high school was closed and had
to leave the building in Vevefi, which from then on housed Military Technical Academy. Most teachers moved to
the newly established military academy.

Brno University of Technology, then consisting of three faculties: Faculty of Construction Engineering (FCE), Faculty
of Architecture and Building Construction (FABC) and Faculty of Energy (FE), was founded on 24 July 1956. The
Government Order 58 of 12/08/1959 divided the Faculty of Energy into Faculty of Mechanical Engineering and
Faculty of Electrical Engineering. This is the beginning of an independent electrical engineering faculty in Brno.

In 1990s the faculty responded to the technological advance, broadened its scope and renamed to Faculty of Elec-
trical Engineering and Computer Science. In the course of time it became evident that electrical engineering and
information technologies would diverge. As a result, in 2002, Faculty of Information Technology (FIT) was founded
and the original Faculty of Electrical Engineering and Information Technology transformed on 1st January 2002 to
the Faculty of Electrical Engineering and Communication Technology (FEEC). A significant milestone in the faculty
history was 2013 when the construction of new faculty premises was completed. After more than fifty years of its
existence, the whole faculty, all departments and workplaces, moved to one location in the BUT campus Pod
Palackého vrchem.

1.2 The Faculty in 2018

The beginning of February 2018 saw the change of the dean: Prof. Ing. Jarmila Dédkova, CSc. was replaced by
Prof. RNDr. Vladimir Aubrecht, CSc. who was elected by the Academic Senate. Apart from the dean, the faculty
management consists of four-vice deans and the faculty bursar: Prof. Ing. Jarmila Dédkova, CSc. (education, acting
dean), doc. Ing. Jaroslav Koton, Ph.D. (creative activities and doctoral study), doc. Ing. Jifti Haze, Ph.D. (external
and foreign relations), doc. Ing. Petr Fiedler, Ph.D. (development) and Ing. Miloslav Morda (faculty bursar).
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The faculty is housed in a modern university campus in Technicka st.



1.2.1

Faculty in Numbers:

Number of acadmeic employees (full professors, associate professors, assistant
professors, assistants, lecturers and other pedagogical staff members) — recalculated 187.90
towards full-time
Number of recalculated research workers: 39.46
Number of students studying with state support: 3106
Bachelor degree programmes 1774
follow-up Master degree programmes 903
doctoral degree programmes 297
Number of graduates: 738
Bachelor degree programmes 380
follow-up Master degree programmes 331
doctoral degree programmes 27
Number of admissions: 1748
Bachelor degree programmes 1058
follow-up Master degree programmes 638
doctoral degree programmes 52
Number of students studying in English in self-paid study 2
Number of successfully completed habilitations 5
Number of successfully completed appointments to professorship 3
Note: Data as of 31/12/ 2018
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Important Activities of the Faculty
operation of the interactive playroom ‘Elektrikarium’,

operation of the multifunctional room for students ‘Studentarium’, in which students can spend their free
time, solve group projects and prepare collectively

supportive events for potential FEEC students aimed at increasing their admission chances such as pre-
paratory courses for entrance exams in mathematics and physics organized by the Department of
Mathematics and Department of Physics

three ‘Open Days’ (January, November, December 2018), visits by students to secondary schools, sec-
ondary school advisors visiting FEEC, ‘Night of Scientists’

faculty presentation at the European trade fair of higher and lifelong education ‘GAUDEAMUS 2018, 22-
25 October 2018, trade fairs in Bratislava, Nitra and Prague

meeting of the management of Czech and Slovak faculties of electrical engineering and associated facul-
ties 22-24 May 2018 in Ostrava,

participation in a march ‘Aj svetla naSe nech im svietia...” held to commemorate 50th anniversary of the
tragedy at Kubinska Hol'a, where 6 students of the Faculty of Electrical Engineering died

‘24" STUDENT EEICT Conference and Competition 2018’ with 169 Bachelor, Master, Ph.D. and second-
ary school students, sponsored by ABB, ON Semiconductor, Thermo Fisher Scientific and many others
successful ‘6th Merkur perFEKT Challange’, the top creative competition for secondary school students,
with 55 teams from all over Czech Republic

systematic participation in the programme Erasmus+ and other European programmes

continuation of the project ‘Energy in Conditions of Sustainable Development (ENPURY)’ of the regional
centre CVVOZE (Centre for Renewable Electric Energy Sources) funded from NPU I, investigator
prof. RNDr. Vladimir Aubrecht, CSc.

continuation of the project ‘Interdisciplinary Research of Wireless Technologies’ (INWITE) of the regional
centre SIX (Centre for Sensor, Information and Communication Systems) funded from NPU I, investigator
doc. Ing. Martin Slanina, Ph.D.

operation of the mini nursery ‘Edisonka’ in the sustainability period supported by the faculty

activities of Academic Senate member Ing. Ivana Jakubova in her capacity as a member of the Higher
Education Council

activities of prof. Ing. Evy Gescheidtova, CSc., doc. Ing. Miloslava Steinbauer, Ph.D. and Ing. Daniel Janik
in the Academic Senate of Brno University of Technology,



activities of Academic Senate, namely Chairman doc. Ing. Miloslav Steinbauer, Ph.D., focused on organi-
sational issues and economic interests of FEEC

activities of Advisor for Equal Opportunities doc. Ing. Vlasta Sedlakova, Ph.D. focused on consultancy for
female students and study opportunities for handicapped students

work on applications for accreditation of the follow-up Master degree study programmes Cybernetics, Con-
trol and Measurement, Electronics and Communications, Microelectronics, Power Electrical Engineering
and Power Electronics, Power Electrical Engineering, Telecommunications and Information Technology,
Information Security, Electrotechnical Manufacturing and Management and Biomedical and Ecological En-
gineering

traditional 51th faculty ball organised in cooperation with Faculty of Information Technology

The FEEC — FIT faculty ball was a usual success



2 Basic Faculty Facts

2.1 Full Name, Usual Abbreviation and Seat

Faculty of Electrical Engineering and Communication - FEEC

Address: FEKT VUT, Technicka 3058/10, 616 00 Brno
Telephone: exchange 54114 1111, extension 54114 xxxx

E-mail: info@feec.vutbr.cz
Internet: http://www.fekt.vutbr.cz
Facebook: http://www.facebook.com/FEKTVUT

Youtube: http://www.youtube.com/user/perFEKTniFakulta

Twitter: https://twitter.com/JSMEperFEKTni
Instagram: https://www.instagram.com/fektbrno/

2.2 Organisation Structure
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Dean

Vice-Dean for Education, Acting Dean
Vice-Dean for Development
Vice-Dean for External Relations
Vice-Dean for Creative Activities
Faculty Bursar

Faculty Management

Academic Senate
Scientific Board

Study Programmes Board
Disciplinary Commision

2.2.2 Student Advisor to the Dean
Ing. Daniel Janik

2.2.3 Advisor for Equal Opportunities
doc. Ing. Vlasta Sedlakova, Ph.D.

2.2.4 Trade Unions Representative
Prof. Ing. Vitézslav Hajek, CSc. / Bc. Sarka Krejéi

2.2.5 Organisational Structure Departments

Organisational Department

Study Department

Scientific and Foreign Department
HR and Legal Department

2.2.6 Departments and Research Centers

Department of Control and Instrumentation
Department of Biomedical Engineering

Department of Power Electrical Engineering
Department of Electrical and Electronic Engineering
Department of Physics

Department of Languages

Department of Mathematics

Department of Microelectronics

Department of Radioelectronics

Prof. RNDr. Vladimir Aubrecht, CSc.
Prof. Ing. Jarmila Dédkova, CSc.
doc. Ing. Petr Fiedler, Ph.D.

doc. Ing. Jifi Haze, Ph.D.

doc. Ing. Jaroslav Koton, Ph.D.

Ing. Miloslav Morda

Economic Department
Department of Information Systems Management
Facility Management Technicka

Department of Telecommunications

Department of Theoretical and Experimental Electrical
Engineering

Department of Power Electrical and Electronic Engi-
neering

Centre for Research and Utilization of Renewable En-
ergy

Centre for Sensor, Information and Communication
Systems
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2.3 Scientific Board, Academic Senate and Other Bodies

2.3.1 Scientific Board

Internal Members

Prof. RNDr. Vladimir Aubrecht, CSc.
doc. Ing. Petr Ba¢a, Ph.D.

Prof. Ing. Lubomir Brancik, CSc.
Prof. Ing. Jarmila Dédkova, CSc.
doc. Ing. Petr Fiedler, Ph.D.

Prof. Ing. Lubomir Grmela, CSc.
doc. Ing. Jan Hajny, Ph.D.

doc. Ing. Jifi Haze, Ph.D.

doc. Ing. Jaromir Hubalek, Ph.D.
doc. Ing. Jaroslav Koton, Ph.D.

External Members

Prof. Ing. lvan Baroriak, Ph.D.
doc. Ing. Otto Dostal, CSc.

Ing. Jifi Holoubek

doc. Dr. Ing. Pavel Horsky
Prof. Ing. Miroslav Husak, CSc.
Prof. RNDr. Ludvik Kunz, CSc.

2.3.2 Academic Senate

In 2018 the Senate was composed of the following members (department and membership in committees given:

Prof. Ing. Tomas Kratochvil, Ph.D.
Prof. Ing. Ivo Provaznik, Ph.D.
doc. Ing. Martin Slanina, Ph.D.
Prof. Ing. Zdenék Smékal, CSc.
doc. RNDr. Zdenék Smarda, CSc.
doc. Ing. Petr Toman, Ph.D.

Prof. Ing. Pavel Vaclavek, Ph.D.
doc. Ing. Ondrej Vitek, Ph.D.
Prof. Ing. Radimir Vrba, CSc.

doc. Ing. Jifi Masopust, CSc.

Ing. llona Mdllerova, DrSc.

Ing. Jifi Potésil

Prof. Ing. Ale$ Richter, CSc.

Ing. Roman Schiffer

doc. Ing. Jaroslav Zendulka, CSc.

LK — legislative committee, EK — economic committee, KK — quality committee)

Chair
doc. Ing. Miloslav Steinbauer, Ph.D., EK, LK, KK (UTEE)

Academic Staff Chamber

Ing. Ivana Jakubova, EK, LK, KK (UREL), chair

doc. Ing. Petr Cika, Ph.D., EK, PK (UTKO)

RNDr. Petr Fuchs, Ph.D., EK (UMAT)

Ing. Martin Jilek, EK (UJAZ) — till April 2018

Mgr. Pavel Sedlacek, EK (UJAZ) — since April 2018
Ing. Stanislav Klusacek, Ph.D., EK, PK (UAMT)

doc. Ing. Petr Mastny, Ph.D., EK, PK, KK (UEEN)
Prof. Ing. Vladislav Musil, CSc., EK, LK (UMEL)

Ing. Helena Polsterova, CSc., EK (UETE)

doc. Ing. Vlasta Sedlakova, Ph.D., EK, LK, KK (UFYZ)
doc. Ing. Miloslav Steinbauer, Ph.D., EK, PK, KK (UTEE)
Ing. Martin Vitek, Ph.D. EK, LK (UBMI)

doc. Ing. Pavel Vorel, Ph.D., PK (UVEE)

Student Chamber

Ing. Daniel Janik, EK, LK, PK, KK, chair
Jifi Dvoracek, LK, KK

Katefina Chroustovska, EK, PK

Bc. Vojtéch Kucirek, EK, LK — till June 2018
Bc. David Michalik, PK, KK

Bc. Michal Mitrenga — since June 2018

Bc. Martin Selinga, PK, KK

Bc. Hana Vrtélkova, PK, KK

In 2018, the Senate held 9 regular meetings to discuss legislative, economic and pedagogical matters. The average
attendance of the senators was 86%. The meetings were constructive; all proposals were debated in advance and
submitted for commenting to senators.

In the legislative area the Academic Senate of FEEC discussed amendments to the internal faculty guidelines re-
sulting from amendments of the BUT guidelines. The ‘Implementation Plan of Strategic Intent for 2018’ was
discussed and approved, the ‘Annual Report 2017 and the ‘Economic Annual Report 2017’ of the faculty were
passed. Several accreditation proposals of new study programmes were discussed.



In the economic area the Senate discussed and approved the proposal for distrubution of financial means for 2018
and the proposal on distribution of the Balanced Fund. Budget rules were drafted at several joint meetings of eco-
nomic committee and faculty management.

2.4 Mission, Vision and Strategic Plans of the Faculty

The faculty mission is to bring up university trained experts in its accredited study programmes, especially in the
area of education ‘Electrical Engineering, Power Engineering, Information Technology and Economical Areas’, de-
velop scientific research in these areas and produce research outcomes with high level of social relevance.

The main vision of the faculty is, thanks to its quality study programmes, excellent research and highly qualified
graduates, to remain a renowned faculty of electrical engineering both at national and international levels. This
vision is formed in the following slogans (with initials forming the Czech abbreviation of the faculty, FEKT):

aculty as an integral part of Brno University of Technology — a modern and internationally renowned university
with a long tradition.

Excellent institution of education training universal graduates able to participate in a dynamic development of
advanced technology.

(C)ompetitive research university workplace with activities leading to development of scientific knowledge with
high level of social relevance.

Top choice for those interested in quality university education in electrical engineering areas with a guarantee of
good employment.

The main priority of the faculty development is increasing quality in educational and research activities, transfer of
technolgies and innovations into industry and internationalisation. Our goal is to increase prestige of the faculty
among professionals and general public and to increase interest of secondary school students, Bachelor and Master
students in our faculty, development of cooperaction with the applicational sphere, and increasing mobilities be-
tween the faculty and foreign research centers and universities.



3 Education and Study

3.1. Study Programmes and Educational Activities

In 2018 two types of study programmes existed at FEEC: those accredited before the amendment of The Higher
Education Act (‘original programmes’ further on) and the ones accredited after the amendment, which do not define
study areas within study programmes (‘transformed programmes’ further on).

3.1.1. Accredited study programmes — original ones

3.1.1.1. Bachelor Degree Programmes
Electrical, Electronic, Communication and Control Technology (EEKR-B)
Study areas: Control and Measurement Technology

Electronics and Communication

Microelectronics and Technology

Power Electrical and Electronic Engineering

Teleinformatics

Biomedical Technology and Bioinformatics (BTBIO-A)

Study area: Biomedical Technology and Bioinformatics

English in Electrical Engineering and Information Technology (AJEI-H)
Study area: English in Electrical Engineering and Information Technology
Audio Engineering (AUDIO-J)

Study area: Audio Engineering

Information Safety (IBEP-T)

Study area: Information Security

3.1.1.2. Follow-up Master Degree Programmes

Electrical, Electronic, Communication and Control Technology (EEKR-M)
Study areas: Biomedical and Ecological Engineering

Power Electrical Engineering

Electronics and Communications

Electrotechnical Manufacturing and Management
Cybernetics, Control and Measurement
Microelectronics

Power Electrical Engineering and Power Electronics
Telecommunications and Information Technology

Biomedical Engineering and Bioinformatics (BTBIO-F)

Study area: Biomedical Engineering and Bioinformatics
Audio Engineering (AUDIO-P)
Study area: Audio Engineering

Information Security (IBEP-V)
Study area: Information Security

3.1.1.3. Doctoral Degree Study Programmes

Electrical Engineering and Communication Technology

Study areas: Biomedical Electronics and Biocybernetics
Electronics and Communications
Physical Electronics and Nanotechnology
Cybernetics, Control and Measurement
Mathematics in Electrical Engineering
Microelectronics and Technology
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Power Electrical and Electronic Engineering
Teleinformatics
Theoretical Electrical Engineering
Biomedical Technology and Bioinformatics
Study area: Biomedical Technology and Bioinformatics

3.1.2. Newly accredited study programmes - transformed ones

3.1.2.1. Bachelor Degree Study Programmes
Automation and Measurement (BPC-AMT)
Electronics and Communication Technologies (BPC-EKT, BKC-EKT)
Microelectronics and Technology (BPC-MET)
Power Electrical and Electronic Engineering (BPC-SEE)
Telecommunication and Information Systems (BPC-TLI, BKC-TLI)
Audio Engineering (BPC-AUD)
Specialisation:  Audio Production and Recording

Audio Technology
Information Security (BPC-IBE)

3.1.2.2. Follow-up Master Study Programmes

Biomedical Engineering and Bioinformatics (MPC-BTB)
Audio Engineering (MPC-AUD)
Specialisation:  Audio Production and Recording

Acoustics and Audio-Visual Technology

Key to the abbreviations of the newly accredited programmes:

the first letter denotes the degree (B- Bachelor, M — follow-up Master, D- doctoral)

the second letter denotes the form of study (P — attended, K- combined)

the third letter denotes the language of instruction (C — Czech, A — English)

the three-letter abbreviation of the programme follows after the hyphen (in most cases)

3.2. Education Support

In the area of education support the faculty encourages continual use and improvements of the university infor-
mation system in its modules related to student agenda and spreading information among students as, given the
number of students, managing the student agenda without the information system would be almost impossible. The
system was also used as a platform for the annual evaluation of teaching activities done by students at the end of
winter and summer semesters.

Improved electronic texts and multimedia teaching materials were prepared in 2018 in order to support students of
both the attended and combined forms of study of Bachelor and Master degree study programmes. For students of
the faculty, all texts are accessible via the university information system.

3.3. Other Educational Activities Independent from Existing Accredited Study
Programmes

For several years the faculty has participated in the system of lifelong education (Amendment The Higher Education
Act 111/98 Coll.) Apart from a range of specialised courses for professionals, the faculty offers paid study of subjects
in its Bachelor and follow-up Master study programme EEKR. Having completed the courses, the graduates are
entitled to join the regular study programme without being required to pass entrance examination, and their earned
credits are recognised. In 2018 there were 13 students in the lifelong education programme..

3.4. Students

3.4.1. Bachelor’s Degree

The faculty has provided training in its Bachelor degree study programme Electrical, Electronic, Communication
and Control Technology (EEKR) in the attended form of study since the academic year 2002/03 and in the combined
form of study since the academic year 2004/05. Until 2018, the programme was divided into the following study
areas:

e Control and Measurement Technology (AMT),
e Electronics and Communication (EST),
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e Microelectronics and Technology (MET),
e Power Electrical and Electronic Engineering (SEE),
e Teleinformatics (TLI).

Furthermore, the faculty offers the following one-study-area interdisciplinary Bachelor degree programmes:

e Biomedical Technology and Bioinformatics (BTBIO-A)

The programme was launched in the academic year 2007/08. Significant part of instruction in this programme is
provided by the Faculty of Medicine, Masaryk University in Brno. This study programme prepares mostly practically
oriented graduates and prospective students of follow-up Master study programmes of universities offering educa-
tion in biomedical engineering, medical informatics and mathematical biology (Brno University of Technology,
Czech Technical University in Prague, Charles University, Masaryk University). Students gain theoretical
knowledge in mathematics, physics and chemistry, basic knowledge in biology, human anatomy and physiology,
needed to understand the basic biological processes taking place in human organism and to communicate with
doctors and medical staff. They get acquainted with operation principles and use of medical technology and infor-
matics, and gain ability to work with them. Moreover, they are offered information on medical legislative and learn
how to apply it in practice. Emphasis is put on general and professional language skills. This Bachelor programme
includes a four-week professional training in hospitals, health centres, institutions and companies focused on run-
ning clinics, treatment, research and trade in biomedical technology and bioinformatics in the Czech Republic and
abroad. The training is arranged by the students themselves and takes place outside scheduled instruction (mainly
during the summer holidays) before completion of the Bachelor studies.

e English in Electrical Engineering and Information Technology (AJEI-H)

The programme was launched in the academic year 2012/13. Until then, such a program, which is a specific pro-
fessional variety, had not been offered anywhere in the Czech Republic even though English is a lingua franca of
engineering specialisations. The programme also includes courses of management skills, which together with pro-
fessional English, awarness of cultural aspects of English speaking countries, and knowledge of basics of electrical
engineering and economics prepares graduates meeting needs of industry, administration, government administra-
tion, research institutions, management and professional translating. The graduates will acquire basic knowledge
of electrical engineering and professional language competences on level C1 of the ‘Common European Reference
Framework’.

e Audio Engineering (AUDIO-J)

The programme was launched in the academic year 2013/14. It was prepared and is being implemented in coop-
eration with the Faculty of Music, Janacek Academy of Music and Performing Arts in Brno (HF JAMU). The
programme provides university training in the area of audio engineering. It focuses on training experts — audio
technicians with technical and artistic range of knowledge in audio technology, audio signal processing, musical
production and studio practice.

e Information Security (IBEP-T)

The programme was launched in the academic year 2015/16 in the attended form of study, and in 2016/17 in the
combined form of study. The programme is being implemented in cooperation with the Faculty of Law, Masaryk
University and provides university training in the area of safety of information and communication technologies
(ICT). During their training students learn details of both technical aspects of ICT security issues and related legal
and economic aspects.

Starting from 2019 the faculty is replacing the original EEKR, AUDIO-J and IBEP-T study programmes with
newly accredited programmes, which transformed from the original study areas.

From 2019/20 the faculty will be offering the following newly accredited Bachelor degree study programmes:

Automation and Measurement (BPC-AMT),

Electronics and Communication Technologies (BPC-EKT, BKC-EKT)
Microelectronics and Technology (BPC-MET, BKC-MET),

Power Electrical and Electronic Engineering (BPC-SEE),
Telecommunication and Information Systems (BPC-TLI, BKC-TLI),
Information Security (BPC-IBE),

Audio Engineering (BPC-AUD)

and original programmes

e Biomedical Technology and Bioinformatics (BTBIO-A),
e English in Electrical Engineering and Information Technology (AJEI-H).

Trends of numbers of students in accredited Bachelor degree programmes over the last five years are given in
Table 1 (as of 31/10 of the respective years).
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Table 1: Numbers of students in Bachelor degree study programmes over the last five years

(Psrt‘fj%;azrr:ae) 2014 2015 2016 2017 2018

P K P K P K P K P K
AMT 302 45 296 45 287 16 336 10 316 2
EST 225 32 202 30 156 31 134 30 133 39
MET 190 33 198 38 175 35 149 39 159 40
SEE 352 73 323 60 305 30 304 9 292 4
TLI 411 53 368 51 315 51 194 39 182 41
BTBIO-A 230 218 204 210 188
AJEI-H 162 179 171 163 150
AUDIO-J 100 139 134 124 141
IBEP-T 52 112 11 | 153 25 | 174 10
Total 1972 236 | 1975 224 | 1859 174 | 1767 152 | 1735 136
Bc. total 2208 2199 2033 1919 1869

3.4.2. Follow-up Master’s Degree

The faculty provides training in a follow-up Master study programme Electrical, Electronic, Communication and
Control Technology (EEKR). The attended form of study of the programme was launched in the academic year
2005/06; the combined form of study was launched in 2007/08. The programme has the following study areas:

Biomedical and Ecological Engineering (BEI),

Power Electrical Engineering (EEN),

Electronics and Communications (EST),

Electrotechnical Manufacturing and Management (EVM),
Cybernetics, Control and Measurement (KAM),
Microelectronics (MEL),

Power Electrical Engineering and Power Electronics (SVE),
Telecommunications and Information Technology (TIT).

Furthermore, the faculty offers the following one-study-area interdisciplinary Master degree programmes:

e Biomedical Engineering and Bioinformatics (BTBIO-F)
The programme was launched in the attended form of study in the academic year 2010/11.

e Audio engineering (AUDIO-P)
The programme was launched in the attended form of study in the academic year 2010/11.

e Information Security (IBEP-V)
The programme was launched in the attended form of study in the academic year 2018/19.

Starting from 2019 the faculty is replacing the original BTBIO-F and AUDIO-P study programmes with newly
accredited programmes, which transformed from the original study areas.

e Biomedical Engineering and Bioinformatics (MPC-BTB),

e Audio engineering (MPC-AUD)

Trends of numbers of students in accredited Master degree programmes over the last five years are given in Table
2 (as of 31/10 of the respective years).
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Table 2: Numbers of students in follow-up Master degree study programmes over the last five years

g&%;ag’:ae) 2014 2015 2016 2017 2018

P K P K P K P K P K
BEI 50 13 | 49 27 | 47 16 | 45 13 | 51
EEN 80 13 | 89 17 | 100 13 | 77 18 | 61 11
EST 118 11 | 106 9 | 112 11 | 95 18 | 60 14
EVM 79 31 | 74 31| 76 30 | 73 29 | 56 19
KAM 138 17 | 138 26 | 115 26 | 95 21 | 112 20
MEL 80 19 | 90 21 | 71 17 | 55 18 | 63 11
SVE 73 18 | 73 19 | 63 9 74 0 66 0
T 180 51 | 171 62 | 166 44 | 148 47 | 132 46
BTBIO-F 137 108 76 55 66
AUDIO-P 25 53 59
IBEP-V 31
Total 935 173 | 898 212 | 851 166 | 770 164 | 757 125
Mgr. total 1108 1110 1017 934 882

3.4.3. Doctoral Degree

The faculty provides training in a doctoral study programme Electrical Engineering and Communication Technology
since the academic year 2007/08 (both in the attended and combined forms of study). The programme has the
following study areas:

Biomedical Electronics and Biocybernetics (BEB)
Electronics and Communications (EST)

Physical Electronics and Nanotechnology (FEN)
Cybernetics, Control and Measurement (KAM)
Mathematics in Electrical Engineering (MVE)
Microelectronics and Technology (MET)

Power Electrical and Electronic Engineering (SEE)
Teleinformatics (TLI)

Theoretical Electrical Engineering (TEE)

Furthermore, the faculty offers the following one-study-area interdisciplinary doctoral degree programme:

e Biomedical Technology and Bioinformatics (BTB)
The programme was launched in the attended form of study in the academic year 2013/14.

Trends of numbers of students in accredited doctoral degree programmes over the last five years are given in Table
3 (as of 31/10 of the respective years).
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Table 3: Numbers of students in doctoral degree study programmes over the last five years

Zt?;%??rg) 2014 2015 2016 2017 2018

P K P K P K P K P K
BEB 15 30 15 32 13 29 8 26 6 18
EST 29 26 26 35 29 30 21 27 19 25
FEN 12 13 8 11 9 7 5 9 4 7
KAM 20 27 20 30 19 27 19 22 15 17
MVE 4 3 6 3 4 3 5 3 2 4
MET 38 45 37 44 33 28 26 29 26 34
SEE 23 29 33 28 29 29 27 26 25 27
TLI 38 39 37 48 35 39 33 29 33 31
TEE 3 8 4 7 6 4 4 3 5 4
BTB 6 1 6 4 11 4 9 6 10 7
Total 188 221 | 192 242 | 188 200 | 157 180 | 145 174
Ph.D. total 409 434 388 337 319

3.5 Graduates and their Employment
Numbers of graduates of study programmes accredited at FEEC (over the last five years) are given in tables 4-6.

Table 4: Numbers of graduates of Bachelor degree study programmes over the last five years

(F’Srtfj%t‘gr:ae) 2014 2015 2016 2017 2018
P K P K P K P K P K
AMT 76 2 62 2 56 2 43 2 59 4
EST 57 3 45 3 51 2 38 6 0 2
MET 74 2 45 0 41 6 48 4 2 2
SEE 87 5 82 3 80 4 54 5 50 5
TLI 87 9 g2 12 |83 2 6 7 61 4
BTBIO-A 84 55 44 46 52
AJEI-H 18 18 27 36
AUDIO-J 26 27 21
IBEP-T 22
46 38 39 34
Total 5 21 9 20 9 16 o 24 |363 17
Bc. total 486 409 415 373 380

Graduates of the Bachelor degree study programmes can be employed as specialists in various areas of designing,
operation, maintenance and service of advanced technologies, machines and systems. In all these areas they can
also occupy lower technical, leading and managing positions. The practically oriented university education is suita-
ble for employing the graduates in production, maintenance or service activities and gives them solid background
for their possible further theoretical training in follow-up Master degree programmes.
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Table 5: Numbers of graduates of follow-up Master degree study programmes over the last five years

'(Dsrt‘fj%;azrr:ae) 2014 2015 2016 2017 2018

P K P K P K P K P K
BEI 13 2 20 1 10 1 14 1 15 0
EEN 31 0 31 3 25 1 39 0 38 3
EST 47 5 42 3 43 2 38 0 38 2
EVM 28 12 25 9 28 10 21 9 31 7
KAM 42 9 48 3 64 2 56 6 30 9
MEL 39 5 26 1 36 8 32 3 20 6
SVE 30 8 25 6 38 4 20 7 32 1
T 89 18 72 14 64 15 63 20 62 7
BTBIO-F 41 53 52 44 21
AUDIO-P 9
IBEP-V
Total 360 59 | 342 40 | 360 43 | 327 46 | 296 35
Mgr. total 419 382 403 373 331

Graduates of the Master degree study programmes will be able to join professionals in multidisciplinary international
team projects in research centers. They are trained to discuss professional issues in English. Their solid background
and acquired skills will give them chances for further employment.

Graduates of the Master degree study programmes undergo theoretical training in matters of applied and experi-
mental research in their respective study areas, which makes them suitable candidates for positions in enterprises
dealing with design, production, distribution and maintenance of electrotechnological devices, machines and soft-
ware used in the applicational sphere. The graduates can also work as operational specialists in industry or in
commercial and other services.

The graduates are well prepared to apply their knowledge in follow-up doctoral degree programmes.

Table 6: Numbers of graduates of doctoral degree study programmes over the last five years

Fsrt?]%r;‘g‘rg‘;) 2014 2015 2016 2017 2018

P K P K P K P K P K
BEB 0 2 0 2 0 2 0 5 0 5
EST 4 5 1 2 0 6 1 3 0 6
FEN 0 3 0 6 0 1 0 2 0 0
KAM 0 1 0 7 0 1 0 8 0 2
MVE 2 2 0 1 0 0 0 0 1 1
MET 1 11 0 16 0 5 0 3 0 3
SEE 1 5 0 2 0 5 0 5 1 1
TLI 0 11 0 7 0 6 2 8 0 6
TEE 0 4 0 1 0 3 0 1 0 0
BTB 0 0 0 0 0 0 0 0 1
Total 8 44 1 44 0 29 3 35 2 25
Ph.D. total 52 45 29 38 27
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A great number of graduates of doctoral degree study programmes of 2018 continues their research activities as
faculty staff members at departments which guarantee their study programme. They are members of teams inves-
tigating basic or applied research projects. Other graduates are employed in enterprises (mostly in Brno
headquarters) as research workers or at key executive or managing positions.

3.6. Interest in Study

Accredited study programmes are constantly popular with potential students; only their combined form of study saw
some decrease of interest. For exact data see Tables 7-9 which give numbers of applicants over the last five years.

Table 7: Interest of full-time students in Bachelor degree study programmes / areas over the last five years

g&%ryazrrgae) 2014 2015 2016 2017 2018
P K P K P K P K P K

AMT 238 56 | 240 45 | 242 296 209

EST 162 35 | 184 33 | 141 45 | 145 41 | 126 44
MET 160 29 | 185 20 | 168 44 | 118 47 | 127 37
SEE 232 72 | 243 47 | 242 214 211

LI 322 51 | 286 58 | 257 57 | 141 44 | 152 40
BTBIO-A 199 183 170 158 159

AJEI-H 142 136 120 115 114
AUDIO-J 148 157 131 105 120

IBEP-T 142 203 32 | 141 44 | 166

Total 1603 243 | 1756 212 | 1674 178 | 1433 176 | 1384 121
Bc. total 1846 1968 1852 1609 1505

Table 8: Interest of full-time students in follow-up Master degree study programmes / areas over the last five
years

(Psrt%%ryai:rg‘ae) 2014 2015 2016 2017 2018

P K P K P K P K P K
BEI 41 16 55 28 44 23 57 12 42
EEN 62 12 67 21 53 16 40 20 40
EST 68 8 54 6 62 13 51 16 31 10
EVM 77 20 59 17 74 20 55 20 46 19
KAM 83 19 77 19 68 24 58 8 78 15
MEL 63 15 49 7 31 15 33 13 45 6
SVE 56 10 38 13 44 41 40
T 105 32 | 103 47 93 27 79 42 93 32
BTBIO-F 91 59 56 44 58
AUDIO-P 31 36 30
IBEP-V 33
Total 646 132 561 158 556 138 494 131 536 99
Magr. total 778 719 694 625 635
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Table 9: Interest of full-time students in doctoral degree study programmes / areas over the last five years

Z&%?gg‘; 2014 2015 2016 2017 2018

P K P K P K P K P K
BEB 4 9 0 2 0 1 0 0 0
EST 10 4 9 7 14 6 6 1 5 1
FEN 1 1 0 1 0 2 0 0 0
KAM 3 5 0 6 1 8 0 2 2
MVE 4 0 2 4 0 1 1 0 0 0
MET 14 3 11 6 14 2 10 0 12 2
SEE 13 1 17 1 16 6 13 0 8 1
TLI 18 3 20 3 20 5 18 3 10 3
TEE 1 0 3 0 4 0 1 1 3 0
BTB 6 0 1 2 9 0 3 1 6 0
Total 75 19 78 23 86 21 63 6 46 9
Ph.D. total 94 101 107 69 55

Structure of applicants in the academic year 2018/19 (grammar schools, female applicants) is given in Table 10.

Table 10: Number of applicants from grammar schools and of female applicants

applicants total | from grammar schools female
Bachelor study programmes | 1585 444 (28%) 238 (15%)
Master study programmes 608 182 (30%) 158 (26%)

Distribution of nationalities among applicants in the academic year 2018/19 is given in Fig. 1.

Bachelor students by nationality (total
1585 students)

43_ 2919 /13 10

\1

m Czech = Slovak Russian Ukrainian = Kazakchstan = Belarus = other

Fig. 1: Numbers of applicants in Bachelor degree study programmes by country
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3.7. Entrance Examinations

Entrance examinations as well as conditions for its exemption are defined by the following directives of the dean

e Directive 6/2018 — Conditions for the admission procedure in Bachelor degree study programmes

e Directive 7/2018 — Conditions for the admission procedure in follow-up Master degree study programmes

e Directive 7/2017 - Conditions for the admission procedure in doctoral degree study programmes of FEEC BUT
and are carried out in accordance with these directives.

Additional conditions are defined by Guidelines of the Dean RD 59-18, RD 60-18 and RD 61-18.

Tables 11 and 12 give numbers of applicants and admissions in Bachelor and follow-up Master degree study pro-
grammes.

Table 11: Numbers of applicants and admissions in Bachelor degree study programmes in 2018

Attended study ' Admis- Combined study _ o
area / pro- Applicants sions area / pro- Applicants Admissions
gramme grammes
BPC-AMT 209 136 -
BPC-EKT 126 72 BKC-EKT 44 27
BPC-MET 127 74 BKC-MET 37 29
BPC-SEE 211 135
BPC-TLI 152 115 BKC-TLI 40 31
BTBIO-A 159 100 -
AJEI-H 114 73 -
AUDIO-J 120 73 -
IBEP-T 166 82 -
Bc. total 1384 860 121 87

Table 12: Numbers of applicants and admissions in follow-up Master degree study programmes in 2018

Attended study _ Admis- Combined study ‘ o
area / pro- Applicants sions area / pro- Applicants Admissions
gramme grammes
M-BEI 42 30 ML-BEI 9 6
M-EEN 40 31 ML-EEN 8 5
M-EST 31 25 ML-EST 10 6
M-EVM 46 38 ML-EVM 19 11
M-KAM 78 59 ML-KAM 15 13
M-MEL 45 36 ML-MEL 6 4
M-SVE 40 33 ML-SVE 0
M-TIT 93 70 ML-TIT 32 27
BTBIO-F 58 39 -
AUDIO-P 30 20 -
IBEP-V 33 32 -
Mgr. total 536 413 99 72

3.8. Applicants Recruitment and Activities for Secondary Schools

Activities, which increase admission chances of applicants and facilitate transition of students from secondary to
tertiary training, include preparatory courses of mathematics and physics organized by the Department of Mathe-
matics and the Department of Physics, respectively. Information on the complete range of study options and
qualifications such as Certificate of Qualification in Electrical Engineering, Teacher Training Certificate, Microsoft
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Certificate, Cisco Academy Certificate, etc. are annualy published in media or given during events such as Open
days, visits of students or teachers at at secondary schools, ‘Merkur perFEKT Challenge’ (a contest for secondary
school students) or GAUDEAMUS trade fair of tertiary education. All of these activities promote studies at FEEC
and are meant to draw attention of potential applicants and students.
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4 Research, Development and Other

Creative Activities

4.1.Research and Development at the Faculty
The academics of FEEC actively participate in basic and applied research in most areas of electrical angineering:
e  Control, robotics, sensors

e Biomedicine, signal processing
e Electrical Engineering

e Information and Cyber-security
e  Micro and nanoelectronics

e Radioengineering and Communication Technology

e Telecommunications and information systems

e  Power Electrical Engineering
Students of doctoral degree study programmes also take part in creative activites in these areas.

Apart from the institutional support of the Ministry of Education, Youth and Sports, research and development at
FEEC is financed mostly from grants investigated especially under regional research centers CVVOZE — Center of
Research and Utilisation of Renewable Energy Sources — and SIX — Sensors, Information and Communication
Systems. These centers were established at FEEC between 2010 and 2013 with the help of European structural
funds.

Important sources of financial means in 2018 were projects of TA CR, GA CR and two projects of the National
Sustainability Programme | (NPU). Faculty staff members also participate in international projects. At the moment
several Horizon 2020 projects are being investigated and further projects in relevant calls are being prepared with
our colleagues from research and development centers and universities abroad. Trends and distribution of financial
means over the last 5 years are given in Fig. 2.

Financial support from R&D activities from selected
resources (non-investments)

15
o
>
w
S
10
5
0 — . L
2014 2015 2016 2017 2018
OP VVV OP PIK
Ministry of the Interior Specific Research
National Sustainability Programme m H2020
B Ministry of Industry and Trade B Technology Agency of the Czech Republic
B Czech Scienc Foundation B Commercial Contract Research

Fig. 2: Research and development financial support at FEEC between 2014 and 2018.
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The faculty puts great emphasis on applied research and development performed in cooperation with industrial
partners. Apart from collaborative projects financed from TA CR and ministeries of the Czech Republic, the amount
of commercial research, financed directly from private sphere, is increasing.

Outcomes of commercial contracts in 2018 brought FEEC almost 42 mil. CZK with a substantial share of CVVOZE
and SIX regional centers. This type of research is based either on commercail contracts or on diploma or doctoral
theses (specific research). For trends in our participation in commercial research see Fig. 3.

Outcomes from commercial contracts at CVVOZE and SIX
research centers and FEEC
("R&D activities")
1800
1600
1400

1200

1000 m CVVOZE
800 m SIX
600 B FEEC
400
200
0

2014 2015 2016 2017 2018

kEUR

Fig. 3 Trends in FEEC commercial research between 2014 and 2018

An outcome from commercial contracts in 2018 with the share of our regional centers is given in Fig. 4.

Outcomes from commercial contracts in 2018
(kEUR)

CVVOZE; 856

FEKT; 23

= FEKT = SIX = CVVOZE

Fig. 4 Outcome from commercial research contracts in 2018
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For detailed information regarding co-peration options with FEEC, see our web pages! Every research area has its
specific research teams; for details click here?.

In 2018, research outcomes and scientific works of FEEC academic and research staff members were published in
157 papers included in IF journals. In many of these doctoral students were active co-authors; see Fig. 5.

60
50
40

30

20
-] I
D1 Q1 Q2 Q3 Q4

B All journal papers B Co-authored with PhD student(s)

No. of publications with IF

o

Fig 5. Publications in IF journals and their numbers by quartiles and 15t decile (2018)

On behalf of the faculty 2 international and 4 national patents were applied for and obtained:
e PTACEK, K.; BURTON, R.; SEMICONDUCTOR COMPONENTS INDUSTRIES, LLC: Receiver for reso-
nance-coupled signaling. 9954523, patent.
¢ PTACEK, K.; BURTON, R.; SEMICONDUCTOR COMPONENTS INDUSTRIES, LLC: Resonance-cou-
pled signaling between IC modules. 10008457, patent.
e KHATEB, F.; VLASSIS, S.; KULEJ, T.; SOULIOTIS, G.; VUT v Brné.: A bulk-driven voltage attenuator.
307308, patent. (2018)

e OTAHAL, A.; JANKOVSKY, J.; SOMER, J.; Vysoké uceni technické v Brné: A method of forming solder
spherical outlets on a housing of an electronic component by means of a template and a template for
implementing this method. 307441, patent.

e VESELKA, F.; Vysoké uceni technické v Brné: Brush holder for electric machine. 307514, patent.

¢ HOLCMAN, V.; MACKU, R.; SKARVADA, P.; Konétrukta-TireTech, 911 01 Trengin, SK: Detector and
locator of ferromagnetic inclusions in a continuously passing environment. 307498, patent.

1 Cooperation with FEEC: https://www.fekt.vutbr.cz/spoluprace s _fekt/firemni_spoluprace
2 Research teams at FEEC: https://www.fekt.vutbr.cz/veda _a_vyzkum/vyzkumne tymy
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4.1.1. Regional Research Centers
In 2018 two regional research centers continued their research and development activities.

4.1.1.1. Center of Research and Utilisation of Renewable Energy (CVVOZE)
Prof. RNDr. Vladimir Aubrecht, CSc.
Director

Centre for Research
and Utilization
of Renewable Energy

The centre coordinates research, development and innovation capacities for research on renewable energy
sources. The research team focuses on chemical and photovoltaic energy sources, electromechanics, electrotech-
nology, electric drives, power electrical engineering, mobile robots and industrial electronics. In 2018 CVVOZE
focused on research in five research areas:

e optimisation of electrochemical energy conversion

e chemical and photovoltaic energy sources

e generation, transmission, distribution and utilisation of electrical energy
e control and sensor technologies

e switch-off process in switching devices

A - D

Equipment of high-voltage laboratory in the technological part of CVWOZE
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An important source of research funding in 2018 was the project of National Sustainability Programme ‘Energy in
Conditions of Sustainable Development (EN-PURY)'.

Activities of the center are focused not only on basic research but also on applications and acceleration of transfer
of novel technologies into industrial use. All CVVOZE laboratories form a unique infrastructure that will undoubtedly
attract important industrial partners whose areas of interest are closely related to research carried out in the centre.
In 2018, 24 projects of applied research were investigated in cooperation with industrial enterprises (TA CR and
MPO projects). The income generated for the center by projects of applied research was 30 mil. CZK. The income
from commercial research was over 22 mil. CZK.

A major part of the centre is an extensive infrastructure established in compliance with Act 130/2002 Coll. called
CVVOZEPowerLab located in Professor List Technology Park (VTTPL). The park focuses on support of techno-
logically oriented enterprises and research institutes working in the area of renewable energy sources, power
electrical and electronic engineering, microelectronics and automatization and control including areas of electro-
chemistry, electrotechnology, power electrical engineering, electric motor drives and industrial electronics. The
VTTPL makes use of its advantage in strategic positioning in the very center of technological activities and in direct
links to research and student capacities of the Faculty of Electrical Engineering and Communication. The premises
of the park consist of two parts: one with research laboratories of switchgears and high-voltage laboratories, and
another one with administrative facilities available for renting. The parks aims at developing new technologies,
products and services in areas closely related to the research activity of the Faculty of Electrical Engineering and
Communication of Brno University of Technology. Commercial services offered by the Laboratory of switchgear
include standard short-circuit tests of low voltage of AC (up to 150 kA) or DC (up to 50 kA), short-time current
withstand tests up to 40 kA/3s and especially scientific analysis of very fast or very short events with a high-speed
camera (up to 1 million frames / s). The High-voltage laboratory offers highly specialised services as well. These
include AC, DC and pulse voltage testing, insulation diagnostic by means of partial discharge (output AC voltage
max. 300 kV, total max. power 300 kVA), and pulse voltage tests with atmospheric impulse max. 920 kV. In 2015
VTPPL ranked 3™ in ‘Enterpreneurial project of 2014’ in the category ‘Infrastructure for innovative enterprise
(PROSPERITA)'. In 2018, VTPPL was included in ‘Where EU funds help’, a book mapping a selection of successful
projects funded from EU funds. The cooperation with industry is active, commercial research contracts in 2018 in
the above laboratories generated almost 7 mil. CZK.

For details on activities and mission of CVWOZE and VTPPL see www.cvvoze.cz or www.vtppl.cz.

4.1.1.2. Sensors, Information and Communications (SIX Research Centre)
Doc. Ing. Martin Slanina, Ph.D.
Director

. - . RESEARCH CENTRE

SENSOR, INFORMATION
AND COMMUNICATION SYSTEMS

Centre SIX was established in 2010 as a joint initiative of FEEC departments involved in research and development
of sensor systems, information and communication technologies. The aim was to interconnect research interests
and utilise achieved synergy in work on extensive and complex research projects.

The involved departments offered their laboratories that were upgraded and extended in the period 2011 - 2013
owing to support from the operational programme ‘Research and Development for Innovations’. In 2014, the centre
started full operation without direct financial support from public sources. In spite of the lack of direct support, the
centre grew, not only in terms of numbers of involved researchers and their loads, but also results, grants and
commercial contracts. And the growth continued in 2015, 2016 and 2017. Between 2017 and 2018 the amount of
investigated projects as well as recalculated research loads stabilised.
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- 4
Spectrum and signal analysers for evaluation of physical communication signals

Since 2015 the centre has been supported by the National Sustainability Programme ‘Interdisciplinary Research of
Wireless Technologies’ (INWITE), designed to increase the volume and quality of basic research and thus increase
the centre’s chances to make a good use of acquired knowledge in projects of applied and commercial research.
The project is conducted by a team of five groups jointly led by professors from Vienna Technical University and
Centre SIX. The groups involved in project INWITE focus on six specialisations (sensors, signals, radio frequency
systems, mobile communication systems, antennas and high frequency circuits, advanced cyber security). In recent
years the share of applied research has been growing, which proves that the centre has succeeded in intercon-
necting academic and industrial sectors. The growing interest of industrial companies in professional cooperation
resulted in increasing number of applied research projects and contract research projects. While in 2016 commer-
cial research contracts yielded 8 mil. CZK, in 2017 it grew by more than a half. In 2018, the amount of commercial
research contracts was 19 mil. CZK.

For detailed information on SIX see www.Six-centre.cz

4.2. Habilitations and Appointments to Professorship
The faculty has accreditation for habilitations and appointments to professorship in the following areas:
e Biomedical engineering
e Electronics and Communication
e Electrical and Electronic Technology
e Power Electrical Engineering
e Technical Cybernetics
e Teleinformatics
e Theoretical Electrical Engineering

The habilitation procedure evaluates the scientific or artistic qualification of the applicant, especially with respect to
the habilitation thesis and its defence, and other scientific, research or artistic achievements, and the pedagogical
capacity based on the assesment of the habilitation lecture and pedagogical practice (Higher Education Act, § 72
Sec. 1). Associate professors are named by rectors on completion of their habilitation procedures.

The appointment to Professorship evaluates the pedagogical and scientific or artistic qualification of the applicant,
who is an outstanding and respected scientific or artistic figure in his specialisation. The procedure can be initiated
only after the applicant had been named associate professor on successful completion of his/her habilitation pro-
cedure on condition that the procedure included submitting a thesis. In exceptional cases, when the appointment is
considered for someone who already had been hamed professor on a renowned university abroad, the rector can
— upon a proposal of the Scientific Board of the university — waive this condition (The Higher Education Act , § 74
Sec. 1).

In 2018, five academics habilitated at FEEC:
doc. Ing. Radoslav Cipin, Ph.D. — Power Electrical Engineering
doc dr. Ing. Tomas Goétthans — Electronics and Communication
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doc. Ing. Lucie Hudcova, Ph.D. — Electronics and Communication
doc. Ing. Karel Maslo, CSc. — Power Electrical Engineering
doc. Ing. Ladislav Polak, Ph.D. — Electronics and Communication

The following academics completed their appointment to professorship at the level of the FEEC Scientific Board:
doc. Ing. Dan Komosny, Ph.D. — Teleinformatics

doc. Ing. Jaroslav Koton, Ph.D. — Teleinformatics

doc. dr. Ing. Pavel Neuzil — Electrical and Electronic Technology

4.3 Involvement of Students in Creative Activities

Students of Bachelor’'s, Master’s and especially doctoral study programmes mentored by their tutors, often actively
participate in investigation of research and development projects at positions of research team members; their
activities are linked to topics of their theses. Outcomes of such creative activity are presented to the scientific audi-
ence in the form of publications. The outcomes have tangible form but they also include experience and awareness
of one’s responsibility for their quality. As regards research papers, publication in prestige journals with quality
quartile rankings is encouraged. The level of student involvement in creative activities can thus be deduced from
their co-authorship of publicational outcomes as given in Fig. 5.

_
ce of the best student works ‘Student EEICT and ‘perFEKT JobFair'.

The faculty reuIarIy organizes the conferen

In order to increase the quality of presentational skills of students and to enable comparison of their creational
activities, the faculty organized on 26 April 2018 the ‘24™ Student EEICT 2018'. The abbreviation of this contest
and conference stands for ‘Electrical Engineering, Information and Communication Technologies’ and makes ref-
erence to priorities of research, development and instruction of the faculty. In the 24" year of the conference there
were 157 contributions, out of which 45 were Bachelor, 48 Master and 62 doctoral ones. In a special secondary
school category, 2 talented students from secondary schools presented their posters. The main sponsors of the
contest were SCG Czech Design Center, s.r.o., Honeywell, ABB, s.r.0., ASICentrum, spol. s.r.0., Thermo Fisher
Scientific, Valeo, AT&T Global Network Services Czech Republic, and HELLA AUTOTECHNIK NOVA, s.r.o.

The contest contributions were defended in front of one of 21 professional committees whose members were faculty
academics, sponsor representatives and representatives of the ‘Students for Students’ club.The best or outstanding
contributions were awarded at the closing ceremony. For details of the contest see https://conf.feec.vutbr.cz/eeict/.

4.4 Cooperation with applicational sphere

External relations of the faculty include promoting publicity of faculty activities so that the general public could
receive latest and accurate information on study options, study programmes, respective study areas and other
activities of the faculty related to student agenda. New webpages, new presentations, videopresentations and fac-
ulty Facebook profile, Youtube channel and newly also Instagram and Twitter helped the faculty to target
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successfully the group of our potential students, grammar school students, and students of technical secondary
schools. This success can be attributed also to a ‘roadshow’ — a series of visits of faculty staff members, who
popularised science at grammar schools and technical secondary schools.

Very popular is the competition of four-person secondary-school teams ‘Merkur perFEKT Challenge’. The compe-
tition offered 9 topics, selected by the teams at registration. For capacity reasons only the first 55 applications could
be accepted. This number was reached one month after the call. Secondary schools from all over Moravia and part
of Bohemia registered 200 students, including several girls. The competition was conducted in an atmosphere of
fair-play, and generally the performance and knowledge of students in areas such as electrical engineering, robot-
ics, programming, etc. must be appreciated. In January 2019 the winners in individual categories competed in the
superfinals, with ‘Ajtaci’ from Stfedni Skola informatiky, elektrotechniky a femesel, Roznov pod Radho$tém as win-
ners. For this year they are owners of the challenge cup for the overall winner.

Increased attention was paid to the media, presentation of FEEC achievements in basic and applied research,
development and cooperation with the industrial sector.

On FEEC websites, BUT portals and other subjects, information is given on research and education at FEEC de-
partments and workplaces, habilitations and appointments to professorship, research intents and centres and
development projects of the Czech Science Foundation, Ministry of Trade and Industry, Ministry of Education and
other projects including EU framework programmes. The websites are fully bilingual; they are available in Czech
and English.

Contacts have been maintained with industrial companies in the Brno region and other parts of the Czech Republic.
These contacts are mainly based on cooperation with FEEC departments in specific research, expert’s reports and
consultancy. The major cooperating companies are Thermo Fisher Scientific, ABB s.r.0., Siemens AG, Honeywell
s.r.o., T-Mobile Czech Republic, a.s., ON Semiconductor Czech Republic, AT&T Czech, EATON Czech Republic,
Rockwell/Allen Bradley, Skoda Volkswagen Mlad4 Boleslav, Motorola Solutions, NXP, CEZ, a.s., Linet, s.r.o., BD
Sensors, s.r.0. and others.

Cooperation continued within the two regional centres CVVOZE and SIX and research centre of excellence
‘CEITEC - Central European Institute of Technology’, where the faculty is significantly involved.

Another recent and remarkable contribution to cooperation with industrial partners is the Partner Programme con-
stituting a platform for presentation of industrial companies, increased cooperation with research teams and theses
projects.

Close cooperation of many years has been maintained with the Institute of Instrument Technology of Czech Acad-
emy of Sciences in Brno in research projects of joint interest. Members of the Institute's staff are external staff
members of FEEC in Master and doctoral degree study programmes. Academy of Sciences can offer Ph.D. study
based on a contract with the faculty. Academic staff, mainly of departments of mathematics and physics, have
cultivated longterm cooperation with secondary schools in the Brno region in preparing their students for studies at
FEEC BUT.

- £ n -

Popularisation of technical sciences and promotion of study options during Open Days
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5.1 Faculty Strategy in International Cooperation, Priorities and Promotion
Abroad

International activities have been focused on increasing the prestige of FEEC by presenting results of research
projects at international conferences and participating in international research and education projects. These ac-
tivities have the form of placements of FEEC students at partner universities abroad, and offering instruction in
English to international students.

Among our priorities is student and teacher mobility involving universities cooperating within the framework of Eu-
ropean Commission programmes. FEEC is one of the most active faculties at Brno University of Technology. We
have had good cooperation with the BUT Department of International Relations responsible for organisational and
economic support of programme Erasmus+. As a result there were 73 student placements of 276 months, 22 teach-
ing mobilities of 22 weeks and 11 training mobilities of 14 weeks (see Table 6). The faculty had 139 incoming
students for 529 months. For the overview of the types of mobilities see Table 14. For the list of Erasmus+ partners
see Table 16.

In 2018 funding was received for long-term international placements of students of all study programmes from the
mobility development programme of Ministry of Education ‘International Mobility Support for of BUT Students’ in the
amount of 510 thousand CZK. Owing to this support 12 students could be placed for 24.5 months.

Mobility figures for outgoing and incoming students in all programmes are given in Table 15. The number of outgoing
mobilities was slightly higher than in 2017. In total, the faculty had 306 outgoing student months. The number of
incoming students was almost the same.

The faculty supports cooperation of academics and departments with international institutions based on interfaculty
and Erasmus+ agreements, and encourages seeking new contacts. In 2018, 71 thousands CZK was provided in
support of such activities. Targeted international relations were financed by departments through operational pro-
grammes. The funds were used to cover travel expenses of internationally recognised academics coming to short
lecture stays at FEEC.

Faculty of Electrical Engineering and Communication invites renowned international researchers to give lectures or
take part in teaching or in research projects. They help to upgrade the professional and general level of education
and create an atmosphere of international environment in implementation of research projects.

An amount of 247 thousand CZK was obtained from the development programme of Ministry of Education ‘Support
of International Mobility of Academics’. These funds were used to cover expenses on stays of 10 outgoing faculty
members and 7 incoming international experts who gave lectures and lead seminars for faculty staff members and
Ph.D. students.

The faculty obtained 350 thousand CZK from the Ministry of Education development programme ‘Support of Inter-
national Cooperation of BUT Brno’ for cooperation of academics and Ph.D. students with international institutions
and framework agreements.

5.2 International Mobility of Students and Faculty Staff Members

Table 13: Student and teacher Erasmus+ mobilities from 2014 to 2018

Type of Erasmus + activity 2014 2015 2016 2017 2018
Students 46 81 49 63 73
Months 191 324 214 229 276
Teaching mobilities 23 22 15 22 22
Weeks of teaching mobilities 25 22 15 22 22
Training mobilities 4 3 2 1 11
Weeks of training mobilities 4 3 2 1 14
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Table 14: Student placements at FEEC and abroad by programmes in 2018

Activity Incoming Outgoing
Students Months Students Months
Erasmus + 114 444 276
Bilateral agreements 11 43 -
Development programme of - - 24
Ministry of Education, Youth
and Sports
Other mobilities 14 42 6
Table 15: Student placements at FEEC and abroad in all mobility programmes from 2014 to 2018
2014 2015 2016 2017 2018
Students 83 99 100 99 139
Incoming
Months 378,5 380 383,5 380 529
Students 62 102 57 79 88
QOutgoing
Months 227,5 361,5 236 253 306
Table 16: List of universities having Erasmus+ bilateral agreements with FEEC for 2018/19
University Country
University of Applied Sciences Upper Austria Austria
School of Engineering and Environmental Sciences
Technische Universitat Wien- Vienna University of Technology Austria
Faculty of Electrical Engineering and Information Technology
Kunstuniversitat Graz (KUG) - University of Music and Performing Arts Graz Austria
UMIT - Universitat fir Gesundheitswissenschaften, Medizinische Informatik und Technik Austria
Technische Universitat Graz Austria
University of Applied Sciences Technikum Wien Austria
University for Continuing Education Krems Austria
UC Limburg (= UC Leuven-Limburg, Limburg Campuses) Belgium
KU Leuven Belgium
Faculty of Engineering Technology 9
Technical University of Gabrovo Bulgaria
Technical University of Sofia Bulgaria
Technical University of Sofia, branch Plovdiv Bulgaria
Angel Kanchev University of Ruse Bulgaria
Hochschule RheinMain - RheinMain University of Applied Sciences Germany
Technische Universitat Dresden Germany
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Hochschule Augsburg - University of Applied Sciences Germany
Universitat Ulm Germany
Friedrich-Alexander- Universitat Erlangen-Nurnberg Germany
Hochschule fir Technik, Wirtschaft und Kultur Leipzig (Leipzig University of Applied Sci- German
ences) y
Hochschule Furtwangen University Germany
Aalborg Universitet Denmark
University of Southern Denmark Denmark
Tallinn University of Technology Estonia
School of Information Technologies
TTK University of Applied Sciences, Talin Estonia
Universidad politécnica de Madrid — ETS Ingenieria y Sistemas de Tellecomunicacion Spain
Universitat Rovira i Virgili Spain
School of Engineering P
Universitat de Vic .
Escola Politecnica Superior Spain
Universidad de Cantabria Spain
Universitat Politecnica de Valencia Spain
Escuela Politécnica Superior de Alcoy (EPSA) P
Universitat Politécnica de Valencia Spain
Escuela Técnica Superior de Ingenieros de Telecomunicacion P
Universidad de Granada - Escuela Técnica Superior de Ingenierias Informatica y de Tel- Spain
ecomunicacion (ETSIIT - UGR) P
Universidad de Zaragoza Spain
Escola Superior Politecnica (Fundacié TecnoCampus Matar6é — Maresme) Spain
Universidad del Pais Vasco/Euskal Herriko Unibertsitatea Spain
Universidad de Malaga Spain
School of Industrial Engineering P
Universitat de Valencia Spain
Universidad de Las Palmas Gran Canaria Spain
Institut Supérieur d Electronique de Paris (ISEP) France
INSA Rennes Dpt Communication Systems and Network =

. : - rance

Dpt Electronics and Computer Engineering

ESIEE Paris France
Institut Polytechnique de Grenoble France
ESIGELEC Rouen France
School of Engineering
ESIEE Amiens France
Université Joseph Fourier France
Polytech School of Engineering
Universite du Maine France
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Eastern Macedonia and Thrace Institute of Technology Greece
TEI of Crete Greece
Branch Chania

Technological Educational Institute (TEI) of Thessaly Greece
University of Patras Greece
Universita degli Studi di L"Aquila ltal
Dipartimento di Ingegneria Industriale e dell’ Informazion e di Economia y
Seconda Universita degli Studi di Napoli Italy
University of Palermo Italy
Universita degli Studi Mediterranea di Reggio Calabria Italy
Universita degli Studi di Padova Italy
Vilnius Gediminas Technical University Lithuania
Kaunas University of Technology Lithuania

Goce Delcev University

North Macedonia

University of Malta Malta
Ostfold University College Norway
Norwegian University of Science and Technology Norwa
Faculty of Natural Sciences and Technology Y
University of Stavanger Norwa
Department of Music and Dance y
Gdansk university of Technology

Faculty of Electronics, Telecommunications and Informatic / Faculty of Electrical and Poland
Control Engineering

Politechnika Wroclawska Poland
AGH University of Science and Technology Poland
Faculty of Computer Science, Electronics and Telecommunications

Politechnika Poznariska Poland
Nencki Institute of Experimental Biology PAS Poland
University of Bialystok Poland
University of Porto Portugal
Faculty of Engineering 9
Instituto Politécnico de Lisboa (IPL) Portugal
Instituto Superior de Engenharia de Lisboa (ISEL) 9
Universidade Catodlica Portuguesa - Escola Superior de Biotecnologia Portugal
Polytechnic Institute of Coimbra Portugal
Universidade de Coimbra Portugal
Tecnico Lisboa Portugal
Department of Electrical Engineering and Computer Science 9
Technical University of Cluj-Napoca Romania
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Malmo University

Faculty of Technology and Society Sweden
Aalto University Finland
School of Electrical Engineering

Tampere University of Technology Finland
University of Eastern Finland Finland
Univerza v Novi Gorici/University of Nova Gorica Slovenia
University of Maribor Slovenia
Zilinska univerzita v Ziling Slovakia
Fakulta humanitnich vied

Technicka univerzita v KoSiciach

- Fakulta elektrotechniky a informatiky Slovakia
- Faculty of Mining, Ecology, Process Control and Geotechnologies

Yildirim Beyazit University Turkey
Yildiz Technical University

- Dept. of Electronics and Communication Engineering Turkey

- Dept. of Mathematics (Faculty of Sciences and Arts)

T.C. Dogus University Turkey
Bogazici University Turke
Department of Electrical & Electronics Engineering y
Istanbul Teknik Universitesi Turkey
Suleyman Demirel University Turkey
Isik University Turkey

Faculty of Engineering

University College London
School of Engineering Sciences

United Kingdom
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6 Other Faculty Activities

6.1.Equal Opportunities

The consultancy centre for support of equal education opportunities continued its activities in 2018. The centre
provided professional and personal consultancy for FEEC students, and organised promotion and information
events for the public aimed at removing the barriers female students face when choosing careers in technical fields.

In 2017, the centre focused its attention on improving conditions for students with specific needs in terms of financial
and operational support. The center also provided activities for integration of students with various handicaps in the
attended and combined forms of study programmes. These include promotion of study opportunities and individual
approach to students with specific needs.

The Centre cooperated with Department of Physics, club ‘Students for Students’ and members of faculty depart-
ments.

Contact: Doc. Ing. Vlasta Sedlakova, Ph.D., sedlaka@feec.vutbr.cz

6.2.Institute of Experimental Technology

‘Institute of Experimental Technology’ (IET), established in 2008, shall also be mentioned. The in-
stitute draws on longterm experience of the Department of Theoretical and Experimental Electrical
Engineering in involving students in research pursued by the department’ s staff. It maintains close
ties with industry in the applicational phase of research. The institute advocates the innovative ap-

institute of

proach to education with a key element of involving student research teams in solving real-life  experimental

technology

applicational projects. The teams consist of secondary school and university students as well as IET

research workers. Student project calls are published at the Institute homepage http://www.utee.feec.vutbr.cz/pro-
jekty/. In 2018, 113 project calls were published. Othe activities of the Institute include organizing competitions such
as the annual ‘Microcontrollers are in’.

6.3.Interactive Playroom ‘Elektrikarium’

An interactive playroom ‘Elektrikarium’, opened three years ago, aims at publicizing science and technology to a
wide spectrum of visitors in the manner of big research centers. Since the playroom can be found at the premises
of FEEC, its exhibits are related to electrical engineering, electronics and related areas.

There are 15 exhibits for the visitors’ hands-on experience and entertainment, which demonstrate the principles of
electricity, electrical engineering, physics etc.

The visitors can compete in production of electricity, examine robots or laser harp. The composition of exhibits is
being changed regularly to motivate the visitors to re-entry.

We are pleased that the playroom draws attention of elementary and secondary schools, general public and various
clubs. ‘Elektrikarium’ or ‘PerFEKT electro games’ are open to visitors aged 5+ and the admission is free of charge.

The world of electrical engineering can be enjoyed from Tuesday to Thursday in the afternoons or on Saturday for
the whole day. For more information see http://www.feec.vutbr.cz/elektrikarium.

6.4.Student Room - ‘Studentarium’

A significant event was the completion and opening of ‘Studentarium’ - a multifunctional room for students to spend
their free time, work in joint projects, revise. Available in the room is AV technology and board. The students can
also use a kitchen, where they can heat meals, make coffee or tea. The room was open for the whole calendar year
and was popular with students who usually fill its capacity. The room is open on workdays from 6.00 to 22.00.
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Popularizing technical sciences is one of the many activities of the faculty — a laser harp in the interactive play-
room ‘Elektrikarium’.

6.5.Student Activities

Active at FEEC are two student organizations — the Student Chamber of the Academic Senate of FEEC (SK AS
FEKT) and the voluntary club ‘Students for Students’ (SPS). Both organisations closely co-operate. The Student
Chamber acts as an intermediary between faculty leadership and students, helps to tackle students’ problems and
organises instruction quality assessment to increase the quality of instruction. Activities of the ‘Students for Stu-
dents’ club are focused on leisure time. Its role is to enrich the students’ life. The membership is voluntary, all those
interested in student activities at FEEC and BUT can apply. The club concentrates on two areas:

Assistance to the Faculty

The club assists the faculty to mediate communication towards students, assists at faculty or university events such
as Open days, Gaudeamus, immatriculation, student conference EEICT or the Night of Scientists.

Magazine e-FEKT

Student magazine e-FEKT is issued usually twice in a semester. Not only does it communicate current events of
the faculty, but it also publishes technical, satirical and other texts. Everyone interested in publishing texts in this
magazine can join.

Assistance to Students

The club helps first-year students to adapt to life in an unfamiliar environment of the faculty, halls of residence and
the town of Brno. Freshman students receive ‘Freshman’s Manual’ which offers all necessary information they will
need at the beginning and during their studies. The club also communicates information and helps meeting students
before the start of the winter semester at an event called ‘ZaSkolovak’. Students are invited to the event called
‘PerFEKT start’ organised at the weekend before the start of the semester where they can meet each other, explore
the premises or get some tips for places to go to with the fellow students after lessons. For students who wish to
meet during the winter semester, there are sports, cultural and entertainment events every week within the pro-
gramme ‘PerFEKT assistance’.

Cultural Events

Organizing social, cultural and educational events is a significant area of the club activity. The biggest such event
was the 11th year of an open-air festival — student bands contest ‘Music from FEEC’ held on 19 September 2018
from 12:00 at the parking lot between two faculty buildings. In the afternoon, several student bands contested; over
4.000 spectators came to see ‘UDG’ and ‘Volant’. Numerous other activities could be enjoyed.
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STUDENTI

PRO STUDENTY

Music from FEEC — the biggest student open-air festival in the Czech Republic

Sport-loving students were invited to take part in the fun race ‘Run to 53'. The task was to run the distance from
school to the 53 bus stop in the shortest possible time. The event took place along the pavement at Technicka 12.
There were several student categories and, as every year, VIP management relays. The main prizes were vouchers
for public transport three-months tickets.

During the year, several ‘Tabletop Days’ were organised for students who wanted to use their free time between
lectures or compete in tournaments. A contest in virtual reality games was also organised in cooperation with other
student clubs. We are also proud to be one of the few faculties which have a multifunctional room for students —
‘Studentarium’. A small kitchenette, computers, board, projector and premises to work out student projects or take
a rest are available. The room is open on workdays from 6:00 to 22:00.

Ry . S . - ?
The “Students for Students” club organises numerous activities for students such as “Tabletop Days”
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/ Faculty Departments

7.1 Department of Control and Instrumentation

doc. Ing. Vaclav Jirsik, CSc.
Head

Technicka 3082/12

616 00 Brno

tel.: 54114 6411

fax: 54114 6451

e-mail: uamt@feec.vutbr.cz

Professors Associate Professors

prof. Ing. Pavel Jura, CSc. doc. Ing. Petr Bene§, Ph.D.
prof. Ing. Petr Pivonka, CSc. doc. Ing. Petr Blaha, Ph.D.
prof. Ing. Pavel Vaclavek, Ph.D. doc. Ing. Zdenék Bradag, Ph.D.
prof. Ing. FrantiSek Zezulka, CSc. doc. Ing. Petr Fiedler, Ph.D.,
prof. Ing. Ludék Zalud, Ph.D. doc. Ing. Vaclav Jirsik, CSc.
Lecturers

Ing. FrantiSek Burian, Ph.D., Mgr. Terezie Filipenska, Ph.D., Ing. Marie Havlikova, Ph.D., Ing. Zdenék Havranek,
Ph.D., Ing. Radovan Holek, CSc., Ing. Peter Honec, Ph.D., Ing. Karel Horak, Ph.D., Ing. Adam Chromy, Ph.D., Ing.
llona Janakova, Ph.D., Ing. Tomas Jilek, Ph.D., Ing. Miroslav Jirgl, Ph.D., Ing. Vaclav Kaczmarczyk, Ph.D., Ing.
Stanislav Klusacéek, Ph.D., Ing. Luka$ Kopeény, Ph.D., Ing. Tomas Macho, Ph.D., Ing. Petr Malek, CSc., Ing. Jan
Pasek, CSc., Ing. Petr Petyovsky, Ph.D., Ing. Luka$ Pohl, Ph.D., Ing. Miloslav Richter, Ph.D., Ing. Sona Sediva,
Ph.D., Ing. Radek Stohl, Ph.D, Ing. Libor Vesely, Ph.D.

Ph.D. Students

Interni: Ing. Jakub Arm, Ing. Ondrej Bartik, Ing. Ondfej Bastan, Ing. Tomas Benesl, Ing. Ondfej Bostik, Ing. Martin
Cala, Ing. Daniel Davidek, Ing. Jan Glos, Ing. Vilém Karsky, Ing. Jan Klegka, Ing. Mati$ Kozovsky,Ing. Jakub Krejéi,
Ing. Jan Kunz, Ing. Toma$ Lazna, Ing. Adam Ligocki, Ing. Stefan Misik, Ing. Michal Skalsky, Ing. Jakub Streit, Ing.
Michal SindelaF

Externi: Ing. Ludék Buchta, Ing. Vladimir Burlak, Ing. Michaela Fendrychova, Ing. Tomas Florian, Ing. Petr Gabrlik,
Ing. Miroslav Graf, Ing. Daniel Haupt, Ing. Toma$ Hyncica, Ing. Ondfej HyncCica, Ing. Jan Klusacek, Ing. Ales
Lebeda, Ing. Jaroslav Lepka, Ing. Stanislav Maslan, Ing. Zbynék Mynaf, Ing. Lukas Otava, Ing. Milan Papez, Ing.
Stanislav Pikula, Ing. Karel Stibor, Ing. Ladislav Stastny, Mgr. Martin Tama, Ing. Miroslav Uher, Ing. Michal Vasina,
Ing. Ivo Vesely

Administrative and Technical Staff

Ing. Lud&k Andéra, Ing. Jakub Arm, Ing. Ondfej Bastan, Ing. Ondfej Bostik, Ing. Martin Cala, Ing. Daniel Davidek,
Ing. Jan Klec¢ka, Ing. Jakub Krej¢i, Ing. Jan Kunz, Lenka Petrova, Ing. Stanislav Pikula, Ing. Michal Sindelaf, Ing.
Miroslav Uher, Ing. Sobéslav Valach, Ing. Ivo Vesely, Jan Vodicka

Main Interests

The department provides instruction in the Bachelor degree programme ‘Control and Measurement’ and the follow-
up Master degree programme ‘Cybernetics, Control and Measurement'. Instruction and research are conducted by
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five specialised groups.The main interest of the group involved in automatic control was robust and predictive
electrical drives control. Research of nonlinear estimators for sensor-free drives control continued. The outcomes
have been applied within the competence centre projects, namely TA CR CAK3 — ‘Centre of Applied Cybernetics’
and CIDAM —‘Centre of Intelligent Drives and Advanced Machine Control’. In cooperation with the ‘Centre of Ex-
cellence CEITEC’, the group was involved in international projects H2020 ‘3Ccar Integrated Components for
Complexity Control in Affordable Electrified Cars’ and OSEM-EV ‘Optimised and Systematic Energy Management
in Electric Vehicles’. In 2018 the group started, in cooperation with CEITEC, research on systems for autonomous
vehicles in frame of the project ‘H2020 AutoDrive’, which is the cornerstone of ‘European Light-house initiative
Mobility E’, and the technology project ‘H2020 I-MECH'’ for Industry 4.0. Intensive research was carried out in the
field of theoretical probability filtration of dynamical systems, automatic setting algorithms of filter parameters with
possible suppression of system model vagueness. The group continued its cooperation with NXP Semiconductors
Czech Republic and Infineon Technologies in the development of robust and predictive algorithms for alternating
electric drives. A remarkable achievement is a participation in the competence centre at Cybernetics and Artificial
Intelligence resulting into long-term research activities.

The group of measurement technology focuses on electrical and electronic measurements, virtual instruments in
the LabView environment, sensors of non-electrical characteristics, measurements and evaluation of nonelectrical
characteristics with focus on vibrodiagnostics, thermodiagnostics, acoustic emission, flux and noise measurement.
The group is involved in several research projects, such as TA CR, MPO and MSMT, and they cooperate in the
long run with industrial partners in vibrations and climatic tests. The group also runs the accredited test laboratory
and accredited calibration laboratory. The instruction in nine courses ranges from sensors, analogue and digital
signal processing to complex measuring systems design.

The group involved in industrial automation deals with real-time embedded systems, wireless communication sys-
tems and industrial Ethernet with focus on operational safety and protection against external and internal
errors,faults and attacks. Furthermore, the group is involved in research of decentralised and distributed controland
communication systems. Research is also centred on control systems for buildings and complex units. Instruction
is focused on subjects dealing with control and automation of industrial technology (embedded systems, program-
mable automatics, SCADA systems, Industry 4.0 technology, functional safety). The group closely cooperates with
BD Sensors, Beta Control, ModemTec, Siemens, Rockwell Automation, Skoda Auto etc.

The group of artificial intelligence and robotics is involved in research of service mobile robotics. Research is mainly
concerned with telepresence control of mobile robots in difficult terrain, self-localisation in outer environment, in
urban areas and interiors of buildings, design of highly reliable land-based and airborne robotic systems for work
under extreme conditions, and automatic map-making. Now we entered the fourth year of research on employment
of elements of advanced optical scanning and virtual/extended reality in biomedical engineering. This is mainly
used in podology for monitoring the diabetic leg syndrome. Recently, a new cooperation has been established with
several foreign research centres for the diagnostics of sleep apnoea (OSAS) in children. Instruction encompasses
introduction into stationary and mobile robotics and sections dealing with above mentioned research issues. A new
subject Practical Robotics and Computer Vision was introduced in 2016, and it still goes on, where the students
can assemble their own robot and can earn credits for racing.

The long-term prime interest in computer vision is applied research and development of industrial, transport and
other experimental visual systems. The group cooperates with a number of commercial companies and university
departments. Academics are involved in research project solution and research contracts, and provide instruction
in signal and image processing and analysis, localisation, recognition and reconstruction of 3D bodies. Part of the
group deals with specialised hardware design on the basis of FPGA/DSP platforms for processing of extensive data
files in real time. The staff is involved in more than ten subjects in Bachelor and Master programmes, and TACR,
MPO, MSMT, UAMT and CEITEC research projects. Research teams are engaged in the project of European
‘Centre of Excellence’ OP VaVpl CEITEC - ‘Central European Technology Institute’, group ‘Cybernetics for Mate-
rials Science’ involved in cutting-edge research on control, sensors, robotics and embedded systems.

The department's two laboratories are part of the ‘Centre for Research and Utilisation of Renewable
Energy’(CVVOZE). They focus on developing a smart grid model with different renewable sources to test grid sta-
bilisation algorithms, operation of certified rooms for vibration and climate testing, and training and testing
laboratories for safety control systems.
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Computer vision laboratory

Major Achievements

The group focused on automatic control joined international projects H2020 3Ccar and OSEM-EV, AutoDrive andl-
MECH and it cooperates with the ‘Centre of Excellence CEITEC’ and leading international partners and the partici-
pation in the national competence centre at Cybernetics and Artificial Intelligence is a significant success leading
to prospective research activities.The group publishes in leading journals (e.g. IEEE Transaction on Industrial
Electronics) and attends conferences on theory (e.g. IEEE Conference on Decision and Control’) and applications
(e.g. IECON - ‘Annual Conference of IEEE Industrial Electronics Society’).

The group of measurement technology involved in projects VaVPI invested in upgrading of the laboratories for
measurement of noise, vibrations and temperature. The Climate and Vibration Test Laboratory was re-accredited,
and a new Calibration Laboratory for Vibration Sensors has been accredited. The structure of instruction was com-
pletely re-organised, with introduction of new compulsory subjects.

The group of industrial automation dealt with several significant projects in cooperation with the centre of excell-
ence CEITEC, e.g. Novel Products for Filling Stations Based on Development of Alternative Technologies (CNG,
LNG, electromobility) and Research and Development of an Intelligent Low-Noise T Micromotor.

The group of artificial intelligence and robotics is involved in research of service mobile robotics. Research is mainly
concerned with telepresence control of mobile robots in difficult terrain, self-localisation in outer environment, in
urban areas and interiors of buildings, design of highly reliable land-based and airborne robotic systems for work
under extreme conditions, and automatic map-making. Now we entered the fourth year of research on employment
of elements of advanced optical scanning and virtual/extended reality in biomedical engineering. This is mainly
used in podology for monitoring the diabetic leg syndrome. Recently, a new cooperation has been established with
several foreign research centres for the diagnostics of sleep apnoea (OSAS) in children. Instruction encompasses
introduction into stationary and mobile robotics and sections dealing with above mentioned research issues. A new
subject Practical Robotics and Computer Vision was introduced in 2016, where the students can assemble their
own robot and can earn credits for racing.

The group of computer vision continued research in TACR CK TE01020197 project ‘Centre of Applied Cybernetics’,
as investigator of the package ‘Camera systems and methods of image analysis for monitoring in transportation
and industry’. Research activities of CAK are centred on sophisticated computer vision problems in traffic applica-
tions, driving assistance systems and industrial camera inspection systems. Another important research objective
is the development of our own systems for processing large volumes of data on the basis of FPGA/DSP platforms.
Cooperation on the development of power illumination systems for industrial cameras in Application MPO pro-
gramme is a newly acquired project.
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Major Research Projects

International Mobility of BUT Researchers — Ministery of Education, Youth and Sports OP VVV
CZ.02.2.69/0.0/0.0/16_027/0008371,

Investigator: BUT, investigator at UAMT: Karel Horak

llumination Systems with Defined Characteristics for Industrial Camera Systems and Power Illlumination
Systems — MPO Aplikace CZ.01.1.02/0.0/0.0/16_084/0010376,

Investigator: CGT s.r.o., BUT Investigator: Ing. Karel Horak, Ph.D., Ing. llona Janakova, Ph.D.

Centre of Intelligent Drives and Advanced Machine Control — Technology Agency of the Czech Republic —
CK- CKTE02000103,

Investigator: Zdenék Peroutka, investigator at UAMT Pavel Vaclavek,

Research, design and pilot function verification of the integrated system of intelligent parking (ISIP) —
Technology Agency of the Czech Republic — ALFA TA03030333,

Investigator: Peter Honec

Centre of Competence, Technology Agency of the Czech Republic — Advanced Sensors and Sensor Data
Processing Techniques — Project TA CR TE02000202

Investigator: Antonin Platil, Czech Technical University, investigator at UAMT Petr Benes$

Centre of Applied Cybernetics Ill. — Technology Agency of the Czech Republic — CK TE01020197,
Investigator: Vladimir Ku€era, Czech Technical University, investigator at UAMT Pavel Vaclavek, Ph.D.

Novel Products for Filling Stations Based on Development of Alternative Technologies (CNG, LNG,
electromobility) — OP PIK CZ.01.1.02/0.0/0.0/16_084/0010312

Investigator: Zdené&k Bradacé

Selected Publications

BOSTIK, O.; HORAK, K.; KLECKA, J. Evaluation of Randomly Generated Fonts for Bubble Captcha. Mendel
Journal series, 2018, vol. 2018, no. 24, p. 143-150. ISSN: 1803-3814.

KARSKY, V. PARAMETERIZING GENERALIZED LAGUERRE FUNCTIONS TO COMPUTE THE INVERSE
LAPLACE TRANSFORM OF FRACTIONAL ORDER TRANSFER FUNCTIONS. Mendel Journal series, 2018, vol.
2018, no. 24, p. 79-84. ISSN: 1803-3814.

KLECKA, J.; BOSTIK, O. Effects of Environment Model Parametrization on Photogrammetry Reconstruction.
Mendel Journal series, 2018, vol. 2018, no. 24, p. 151-158. ISSN: 1803-3814.

KACZMARCZYK, V.; BRADAC, Z.; BENESL, T.; STREIT, J. Gabriela.NET: Modular platform for 1D and 2D data
acquisition, processing and presentation. IFAC-PapersOnLine (ELSEVIER), 2018, vol. 51, no. 6, p. 190-195. ISSN:
2405-8963.

KACZMARCZYK, V.; BASTAN, O.; BRADAC, Z.; ARM, J. An Industry 4.0 Testbed (Self-Acting Barman): Principles
and Design. IFAC-PapersOnLine (ELSEVIER), 2018, vol. 51, no. 6, p. 163-270. ISSN: 2405-8963.

JIRGL, M.; BRADAC, Z.; FIEDLER, P. Testing the E-PEAS Energy Management Circuit for Embedded Systems.
IFAC-PapersOnLine (ELSEVIER), 2018, vol. 51, no. 6, p. 432-437. ISSN: 2405-8963.

JIRGL, M.; BRADAC, Z.; FIEDLER, P. Human-in-the-Loop Issue in Context of the Cyber-Physical Systems. IFAC-
PapersOnLine (ELSEVIER), 2018, vol. 51, no. 6, p. 225-230. ISSN: 2405-8963.

KLIMA, O.; NOVOBILSKY, P.; MADEJA, R.; BARINA, D.; CHROMY, A.; SPANEL, M.; ZEMCIK, P. Intensity-based
non overlapping area registration supporting "drop-outs" in terms of model-based radiostereometric analysis. multi
science- Journal of Healthcare Engineering, 2018, vol. 2018, no. 1, p. 1-10. ISSN: 2040-2295.

PUTNOVA, L., STOHL, R., VRTKOVA, . Genetic monitoring of horses in the Czech Republic: A large-scale study
with a focus on the Czech autochthonous breeds. JOURNAL OF ANIMAL BREEDING AND GENETICS, 2018, vol.
135, no. 1, p. 73-83. ISSN: 0931-2668.

LAZNA, T.; GABRLIK, P.; JILEK, T.; ZALUD, L. Cooperation between an unmanned aerial vehicle and an
unmanned ground vehicle in highly accurate localization of gamma radiation hotspots. International Journal of
Advanced Robotic Systems, 2018, vol. 15, no. 1, p. 1-16. ISSN: 1729-8814.

Bachelor’s Courses

Computer Control Measurement of Physical Quantities
(prof. Ing. Petr Pivorika, CSc.) (doc. Ing. Petr Benes, Ph.D.)
Databases Systems Measurement in Electroengineering
(Ing. Radovan Holek, CSc.) (Ing. Sofia Sediva, Ph.D.)

Logical Circuits and Systems Microprocessors

(Ing. Radovan Holek, CSc.) (Ing. Tomas Macho, Ph.D.)
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Modeling and Simulation

(prof. Ing. Pavel Vaclavek, Ph.D.)
Modern Means in Automation
(doc. Ing. Vaclav Jirsik, CSc.)
Computers and Programming 1
(Ing. Tomas Macho, Ph.D.)
Computers and Programming 2
(Ing. Miloslav Richter, Ph.D.)
Practical Robotics and Computer Vision
(prof. Ing. Ludék Zalud, Ph.D.)
Practical Programming in C++
(Ing. Miloslav Richter, Ph.D.)
Programmable Logic Controllers
(Ing. Radek Stohl, Ph.D.)
Industrial Automation

(Ing. Radek Stohl, Ph.D.)

Control Theory 1

(doc. Ing. Petr Blaha, Ph.D.)

Master's Courses

Process Control

(Ing. Vaclav Kaczmarczyk, Ph.D.)
Distributed Systems and Networks

(doc. Ing. Petr Fiedler, Ph.D.)

Electronic Measurement Systems

(Ing. Marie Havlikova, Ph.D.)

Embedded Systems for Industrial Control
(doc. Ing. Petr Fiedler, Ph.D.)

Machinery Safety for Industry Automation
(Ing. Radek, Stohl, Ph.D.)

Fuzzy systems

(prof. Ing. Pavel Jura, CSc.)

Measuring Techniques for Technical Diagnostics

(Ing. Stanislav Klusacek, Ph.D.)
Modelling and Identification

(doc. Ing. Petr Blaha, Ph.D.)

Operating Sytems and Networks

(Ing. Tomas Macho, Ph.D.)
Optimalization of Controllers

(prof. Ing. Petr Pivorika, CSc.)
Embedded Systems for Industrial Control

Ph.D.Courses

Selected Chaps from Measuring Techniques

(doc. Ing. Petr Benes, Ph.D.)

Laboratories

Control Theory 2

(prof. Ing. Pavel Vaclavek, Ph.D.)
Signals and Systems

(prof. Ing. Pavel Jura, CSc.)

Sensors

(doc. Ing. Petr Benes§, Ph.D.)

PC systems

(Ing. Sobéslav Valach)

Virtual Instrumentation in Automation
(Ing. Zdenék Havranek, Ph.D.)
Computer Science in Automation
(Ing. Miloslav Richter, Ph.D.)
Fundamentals of Robotics

(prof. Ing. Ludék Zalud, Ph.D.)
Processing and Digitizing of Analogue Signals
(Ing. Zdenék Havranek, Ph.D.)

Processing of Multidimensional Signals
(Ing. Karel Horak, Ph.D.)

(doc. Ing. Zdenék Bradac, Ph.D.)
Computer Vision

(Ing. Karel Horak, Ph.D.)
Robotics

(prof. Ing. Ludék Zalud, Ph.D.)
Robust and Algebraic Control
(doc. Ing. Petr Blaha, Ph.D.)
Recognition

(Ing. Karel Horak, Ph.D.)

Data Acquisition, Analysis and Processing
(Ing. Marie Havlikova, Ph.D.)
Special Sensors

(Ing. Stanislav Klusacek, Ph.D.)
Machine Learning

(Ing. Karel Horak, Ph.D.)
Discrete Event Systems

(prof. Ing. Pavel Vaclavek, Ph.D.)
Theory of Dynamic Systems
(doc. Ing. Petr Blaha, Ph.D.)
Artificial Intelligence

(doc. Ing. Vaclav Jirsik, CSc.)

Selected Chaps from Automatic Control
(prof. Ing. Petr Pivorika, CSc.)

Laboratory of Automatic Control (instruction in automatic control, physical models of controlled processes, Pavel

Véclavek)
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Laboratory of Electrical Measurement (second-year study areas B-AMT, B-MET, B-SEE and part-time second
year study areas BK-AMT, BK-SEE, Ing. Sona Sediva,Ph.D.)

Laboratory of Electronic Measurement (instruction in Measurement in Electrical Engineering for first-year study
areas BAMT, B-MET, Sona Sediva)

Laboratory of Intelligent Controllers (instruction in control algorithms, physical models, design and verification of
control algorithms on principles of artificial intelligence, Petr Pivorika)

Laboratory for Measurement of Non-Electrical Characteristics (instruction in Measurement of Non-Electrical
Characteristics and Sensors of Non-Electrical Characteristics, Petr Bene$)

Laboratory of Flux and Pressure Measurement (workplace for flux and pressure measurement — experimental
testing air flow, Ludvik Bejcek.)

Laboratory of Modern Methods (control systems Siemens — Schneider — Modicon, research and instruction in
computer control of physical models, instruction and development of software for control by programmable auto-
matics — PLC, instruction and development of communication via Profibus and Profinet, Petr Fiedler)

Optoelectronics Laboratory (optical fiber sensors and optical methods for measurement of non-electrical charac-
teristics, Karel Horak)

Laboratory of Computer Vision (instruction, research and development of devices for image recording and met-
hods of image processing and analysis for recognition and modelling of objects, Karel Horak)

Laboratory of Process Automation (CAK laboratory, research and development of communication technology
for industrial applications including wireless communication technology, research of Real-Time Control systems and
Fault -Tolerant systems, FrantiSek Zezulka)

Laboratory of Programmable Automatics (control systems Rockwell, instruction and development of software
for PLC of Rockwell, instruction and development of communication via DeviceNet and Ethernet IP, Radek Stohl)

Laboratory of Robotics (research and development of non-conventional drives and robotic soccer, Lukas Ko-
pecny, FrantiSek Burian)

Laboratory of Drives Control (research of intelligent algorithms for control of electric drives, Pavel Vaclavek)

Laboratory of PC Subsystems (instruction, research and development of advanced peripheral devices and ele-
ments based on FPGA/DSP for real-time processing of large volumes of data, Sobéslav Valach)

Laboratory of Telepresence (research and development of autonomous and remote control robots, Ludék
Zalud)

Laboratory of Embedded Systems (instruction in embedded control systems and real-time operation systems,
Zdenék Bradac)

Laboratory of Vibrodiagnostics (acoustic emission sensors and measurement, calibration, laser vibrodiagnostics,
Petr Benes)

CVVOZE Laboratory of Automation (safe control systems, experimental power grid, FrantiSek Zezulka)

CVVOZE Testing Laboratory (accredited testing of machines, electrotechnical and electronic components, produ-
cts and parts, CSN EN 60068-2-xx tests (vibrations, shocks, cold, heat, moisture, combined, Petr Benes.)

CVVOZE Calibration Laboratory (accredited calibration laboratory for primary and secondary calibration of
images of vibrations, laser vibrometers, reference sensors, calibrators and sensors with very low calibration uncer-
tainty, Petr Bene$)
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7.2 Department of Biomedical Engineering

prof. Ing. Ivo Provaznik, Ph.D.
Head

Technicka 3082/12

616 00 Brno

tel.: 541 146 667

fax: 541 146 619

e-mail: ubmi@feec.vutbr.cz

Professors Associate Professors
prof. Ing. Jifi Jan, CSc. doc. Ing. Radim Kolaf, Ph.D.
prof. Ing. Ivo Provaznik, Ph.D. doc. Ing. Jana Kolafova, Ph.D.

doc. Ing. Jifi Kozumplik, CSc.
doc. Ing. Daniel Schwarz, Ph.D.

Lecturers

RNDr. Mgr. Michal Bittner, Ph.D., Ing. Vratislav Cmiel, Ph.D., Ing. Oto Janous$ek, Ph.D., Ing. Radovan Jifik, Ph.D.,
Ing. Vratislav Harabi§, Ph.D., Ing. Denisa Madérankova, Ph.D., Ing. Martin Mézl, Ph.D., Ing. Jan Odstr¢ilik, Ph.D.,
Ing. Marina Ronzhina, Ph.D., Sudeep Roy, Ph.D., Ing. Jifi Sekora, Mgr. Josef Skopalik, Ph.D., Ing. Luka$ Smital,
Ph.D., Ing. Helena Skutkova, Ph.D., Ing. Martin Vitek, Ph.D.

Ph.D. Students

Ing. Larisa Baiazitova, Ing. Vojtéch Barton, Ing. Jakub Hej¢, Ing. Branislav Hesko, Ing. Michal Hracho, Ing. Jifi
Chmelik, Ing. Roman Jakubicéek, Ing. Robin Jugas, Ing. Katefina Jureckova, Ing. Jakub Kaspar, Ing. Martin Kralik,
Ing. Kristyna Kupkova, Ing. René Labounek, Ing. Martin Lamo$, Ing. Ivana Labounkova (roz. Liberdova), Ing. Lucie
MarSanova, Ing. Pavel Leinveber, Ing. Ondfej Macicek, Ing. Magdaléna Matejkova, Ing. Andrea Némcova, Ing.
Petra Novotna, Ing. Markéta Nykrynova, Ing. Jakub Rusz, Mgr. Ing. Karel Sedlaf, Ph.D., Ing. Jifi Sekora, Ing. Tomas
Slavicek, Ing. Radovan SmiSek, Ing. Ladislav Soukup, Ing. Ondfej Svoboda, Ing. Veronika Svozilova, Ing. Petra
Stohanzlova (roz. Podlipna), Ing. Eva Valterova, Ing. Tomas Viéar, Ing. Petr Walek

Administrative and Technical Staff
Ing. Gabriela Petrovic¢ova, Miroslava Prasilova, Hana Ryznarova

Main Interests

The department provides instruction in processing of signals and images, biomedical and ecological engineering,
environmental studies, biomedical technology and bioinformatics in Bachelor, Master and Ph.D. programmes.

The department is involved in basic and applied research on engineering principles in neuroscience, cardiology,
physiology, electrochemistry, botany, genetics and molecular biology. The main areas of interest are digital proces-
sing and analysis of especially cardiological signals, including experimental cardiology in cooperation with Faculty
of Medicine, Masaryk University. Other research interests are analyses of polysomnographic data, EEG signals as
related to temporal studies or fMRI acquisition, digital processing and analysis of medical images for different ima-
ging modalities, mainly ultrasonography, MRI, CT, microscopy and computer vision. The latest methods of
processing large data volumes are applied including methods of deep learning or parallelisation of complex calcu-
lations on GPU. Research is also focused on cell biology. It is mainly utilisation of confocal microscopy or fast
fluorescence microscopy for study of viability and proliferation of cells, impact of nanoparticles on cellular behaviour,
measurement of intracellular calcium of cardiomyocites or using optical methods to study mechanical properties of
cells. There has been rapid development in research on bioinformatics, proteomics, genomics, and lately metage-
nomics. Projects are centred on methods of evolutionary and similarity analysis of genomic and proteomic data,
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methods for construction of bacterial genomes from de novo sequence data, search for genes in all genome data
and analysis of pharmacofore of natural molecules of potentially healing substances.

Research issues relate to education. The department supports a wider education of students. In 2018 Bachelor and
Master programme students visited a number of top research institutions (National Tissue Centre, Masaryk Onco-
logical Institute, Institute of Instrument Technology, Academy of Sciences etc.)

In research and instruction the department closely cooperates with Ophtalmological Clinic of Friedrich-Alexander-
University Erlangen (Germany), University of Bergen (Norway), Max Planck Institute of Molecular Cell Biology and
Genetics (Germany), Institute of Information and Communication Technologie, Universitat Politecnica de Valencia
(Spain), the companies Philips Czech Republic, Philips Nederlands, MIKRO s.r.0., VUP Medicem, MDT-Medical
Data Transfer, s.r.o0., Touchless Biometric Systems s.r.0., Smart Brain Sale, s.r.0., Institute of Instrument Techno-
logy of Academy of Sciences, Faculty of Medicine of Masaryk University in Brno, Mendel University, Research
Institute of Veterinary Medicine, University of Chemistry and Technology in Prague, University Hospital Brno and
St. Anne’s University Hospital in Brno.

Lecture on The Insight in the world of medical devices production and sales

Major Achievements

In 2018 members of the department published almost 20 papers, most of them in non-zero impact factor journals.
Among the most notable achievements are papers in Proceedings of the National Academy of Sciences of the
United States of America and Medical Image Analysis. Scientific outcomes were presented at conferences such
as Computing in Cardiology, International conference on Traffic and Transport Engineering, and World Congress
on Medical Physics and Biomedical Engineering.

Some members of the department also organised various scientific activities, namely a requested educational
section ,Novel digital signal processing tools in cardiac electrophysiology” at the conference World Congress on
Medical Physics and Biomedical Engineering, requested lectures at the University of Macau or Lappeenranta Uni-
versity of Technology or requested lecture at the conference organised by the International Society for
Computerized Electrocardiology. Organisational team members cooperate with four main scientific institutions in
Brno in organising the international conference Computing in Cardiology that will be held in 2021. Its 48’s year
offers an opportunity for Brno’s recognition as a Czech scientific research centre.

The cooperation with the industry was intensified by seminars and workshop organisation. A workshop on thermo-
graphy and thermal mapping in diagnostics was organised in cooperation with the TMVSS company. A one-day
seminar for students and graduates on the Insight into the world of medical devices production and sales was held
in cooperation with the Association of Medical Devices Producers and Vendors. Master students were offered a
one-day workshop in ThermoFisherScientific company as well as the possibility to visit the international fair of me-
dical tools and devices Medica 2018 in Dusseldorf (Germany).

Educational activities of the department reach far beyond the Bachelor and Master study. The department organised
educational activities for talented secondary school students, such as T-excursions (organised by JCMM), excursi-
ons in cooperation with the Vesmir magazine or the contest Merkur PerFEKT challenge. They also focused on
elementary school pupils in their programme Following the Inventors as well as the programme BUT Junior. Inter-
active biomedical exhibits had a great success at the september Night of Scientists 2018.
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A newly accredited Sports Technologies Bachelor programme can be considered another milestone in the history
of the department as it combines the study with the Centre of Sport Activities and it will start from 2019/2020.

Major Research Projects

Output Techniques for Construction and Annotation of Bacterial Genome Using Digital Processing of
Genomic Signals — standard GACR projects

Investigator: Helena Skutkova

Quantitative Phase Microscopy for Tumoral Cells Characterisation , standard GACR project

Investigator: Ivo Provaznik

Complex Driver’s Physiological Monitoring Related to Psychological Factors Influencing Driving, Techno-
logy Agency of the Czech Republic Eta project,

Investigator: Radim Kolaf

Advanced Detection of Paroxysmal Atrial Fibrillation in Short-term ECG Recordings, TACR Zéta project,
Investigator: Marina Ronzhina, Ph.D.

Development of Infrastructure for Interdisciplinary Research of Technologies in Biomedical Engineering —
development project of MSMT

Investigator:Radim KolaF

Development of Interdisciplinary Ph.D. Programme Biomedical Technology and Bioinformatics — develop-
ment project MSMT

Investigator: lvoProvaznik

Infrastructure for Instruction in New Study Programme Sports Technology at Brno University of Techno-
logy — development project of MSMT

In cooperation with Centre of Sports Activities

Investigator: Pavel Korvas

Selected Publications

SMISEK, R.; VISCOR, I.; JURAK, P.; HALAMEK, J.; PLESINGER, F. Fully automatic detection of strict left bundle
branch block. JOURNAL OF ELECTROCARDIOLOGY, 2018, vol. 51, no. 5, p. 1-17. ISSN: 0022-0736.

MACiCI%K, 0.; JIRIK, R.; MIKULKA, J.; BARTOS, M.; SPRLAKOVA, A.; KERKOVSKY, M.; STARCUK, Z.;
BARTUSEK, K.; TAXT, T. Time-Efficient Perfusion Imaging Using DCE- and DSC-MRI. Measurement Science
Review, 2018, vol. 18, no. 6, p. 262-271. ISSN: 1335-8871.

TORNOW, R.; ODSTRCILIK, J.; KOLAR, R. Time-resolved quantitative inter-eye comparison of cardiac cycle-
induced blood volume changes in the human retina. Biomedical Optics Express, 2018, vol. 9, no. 12, p. 6237-6254.
ISSN: 2156-7085.

UCHIYAMA, R.; KUPKOVA, K.; SHETTY, S.; LINFORD, A.; PRAY-GRANT, M.; WAGAR, L.; DAVIS, M.; HAQUE,
R.; GAULTIER, A.; MAYO, M.; GRANT, P.; PETRI, W.; BEKIRANOV, S.; AUBLE, D. Histone H3 lysine 4
methylation signature associated with human undernutrition. PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AMERICA, 2018, vol. 115, no. 48, p. E11264 (E11273 p.)ISSN: 0027-
8424.

KRALIK, M.; KOZUMPLIK, J.; HESKO, B. Detekce syndromu spankové apnoe ze zéznamu dychani pomoci
nasalniho senzoru. Elektrorevue - Internetovy €asopis (http://www.elektrorevue.cz), 2018, ro€. 20, €. 5, s. 140-145.
ISSN: 1213-1539.

HESKO, B.; HARABIS, V.; KRALIK, M. White Blood Cell Segmentation Using Fully Convolutional Neural Networks.
Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz), 2018, vol. 20, no. 5, p. 1-9. ISSN: 1213-1539.
CHMELIK, J.; JAKUBICEK, R.; WALEK, P.; JAN, J.; OUREDNICEK, P.; LAMBERT, L.; AMADORI, E.; GAVELLI,
G. Deep convolutional neural network-based segmentation and classification of difficult to define metastatic spinal
lesions in 3D CT data. MEDICAL IMAGE ANALYSIS, 2018, vol. 49, no. C, p. 76-88. ISSN: 1361-8415.

SMISEK, R.; HEJC, J.; RONZHINA, M.; NEMCOVA, A.; MARSANOVA, L.; KOLAROVA, J.; SMITAL, L.; VITEK, M.
Multi-stage SVM approach for cardiac arrhythmias detection in short single-lead ECG recorded by a wearable
device. PHYSIOLOGICAL MEASUREMENT, 2018, vol. 39, no. 9, p. 1-14. ISSN: 0967-3334.

CHATURVEDI, A.; VERMA, A.; THAKUR, J.; ROY, S.; TRIPATHI, S.; KUMAR, B.; KHWAJA, S.; SACHAN, N.;
SHARMA, A.; CHANDA, D.; SHANKER, K.; SAIKIA, D.; NEGI, A. A novel synthesis of 2-arylbenzimidazoles in
molecular sieves-MeOH system and their antitubercular activity. BIOORGANIC & MEDICINAL CHEMISTRY, 2018,
vol. 26, no. 15, p. 4551-4559. ISSN: 0968-0896.

CALUORI, G.; PRIBYL, J.; CMIEL, V.; PESL, M.; POTOCNAK, T.; PROVAZNIK, I.; SKLADAL, P.; ROTREKL, V.
Simultaneous study of mechanobiology and calcium dynamics on hESC-derived cardiomyocytes clusters.
JOURNAL OF MOLECULAR RECOGNITION, 2018, vol. 2018, no. €2760, p. 1-10. ISSN: 0952-3499.

SVOBODA, O.; FOHLEROVA, Z.; BAIAZITOVA, L.; MLYNEK, P.; SAMOUYLOV, K.; PROVAZNIK, I|.; HUBALEK,
J. Transfection by Polyethyleneimine-coated Magnetic Nanoparticles: Fine-tuning the Condition for
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Electrophysiological Experiments. J BIOMED NANOTECHNOL, 2018, vol. 14, no. 8, p. 1505-1514. ISSN: 1550-
7033.

NEMCOVA, A.; SMISEK, R.; MARSANOVA, L.; SMITAL, L.; VITEK, M. A Comparative Analysis of Methods for
Evaluation of ECG Signal Quality after Compression. BioMed Research International, 2018, no. 2018, p. 1-26.
ISSN: 2314-6133.

SEDLAR, K.; KOSCOVA, P.; VASYLKIVSKA, M.; BRANSKA, B.; KOLEK, J.; KUPKOVA, K.; PATAKOVA, P;
PROVAZNIK, I. Transcription profiling of butanol producer Clostridium beijerinckii NRRL B-598 using RNA-Seq.
BMC GENOMICS, 2018, vol. 19, no. 415, p. 1 (1 s.). ISSN: 1471-2164.

ENGJOM, T.; NYLUND, K.; ERCHINGER, F.; STANGELAND, M.; LAERUM, B.; MEZL, M.; JIRIK, R.; GILJA, O;
DIMCEVSKI, G. Contrast-enhanced ultrasonography of the pancreas shows impaired perfusion in pancreas
insufficient cystic fibrosis patients. BMC Medical Imaging, 2018, vol. 18, no. 14, p. 1-8. ISSN: 1471-2342.

LANGER, P.; JURAK, P.; VONDRA, V.; HALAMEK, J.; SOUKUP, L.; MATEJKOVA, M.; ZAVODNA, E;
LEINVEBER, P. Respiratory induced hemodynamic changes measured by whole body multichannel impedance
plethysmography. Physiological Research, 2018, vol. 99, no. 99, p. 1-11. ISSN: 0862-8408.

LAMOS, M.; MARECEK, R.; SLAVICEK, T.; MIKL, M.; REKTOR, I.; JAN, J. Spatial-temporal-spectral EEG patterns
of BOLD functional network connectivity dynamics. Journal of Neural Engineering, 2018, vol. 15, no. 3, p. 1-12.
ISSN: 1741-2552.

ABO KHAYAL, L.; GRUNHAGEN, J.; PROVAZNIK, |.; MUNDLOS, S.; KORNAK, U.; ROBINSON, P.; OTT, C.
Transcriptional profiling of murine osteoblast differentiation based on RNA-seq expression analyses. BONE, 2018,
vol. 2017, no. 1, p. 1-10. ISSN: 8756-3282.

LABOUNEK, R.; BRIDWELL, D.; MARECEK, R.; LAMOS, M; MIKL, M; SLAVICEK, T.; BEDNARIK, P
BASTINEC, J.; HLUSTIK, P.; BRAZDIL, M.; JAN, J. Stable Scalp EEG Spatiospectral Patterns Across Paradigms
Estimated by Group ICA. BRAIN TOPOGRAPHY, 2018, vol. 31, no. 1, p. 76-89. ISSN: 0896-0267.

Bachelor’s Courses
Algorithms and Programming
(doc. Ing. Jana Kolafova, Ph.D.)
Biological Signal Analysis

(doc. Ing. Jifi Kozumplik, CSc.)

(prof. Ing. Ivo Provaznik, Ph.D.)

Practics of Bioinformatics

(doc. Ing. Jana Kolafova, Ph.D.)
Radiology and Nuclear Medicine
Bioelectric Phenomena (prof. MUDrr. Viastimil Valek, CSc.)

(doc. RNDr. Ing. Jiti Simurda, CSc.) Heavy Current and Equipment Electronics
Biochemistry (Ing. Jifi Sekora, Ph.D.)

(prof. RNDr. Eva Taborska, CSc.) Standardization in Medicine

Bioinformatics

(prof. Ing. Ivo Provaznik, Ph.D.)
Biostatistics

(doc. RNDr. Ladislav Dusek, Ph.D.)
Digital Signal Processing and Analysis
(prof. Ing. Jifi Jan, CSc.)

Digital Signal and Image Processing
(prof. Ing. Jifi Jan, CSc.)

Ecology in Electrotechnical Profession
(doc. Ing. Jifi Rozman, CSc.)

Ecology in Healthcare

(Ing. Lukas Smital, Ph.D.)

Electronic Systems and Measurement
(Ing. Jifi Sekora)

Medical Diagnostic Devices

(doc. Ing. Radim Kola¥F, Ph.D.)
Models in Biology and Epidemiology
(Ing. Martin Vitek, Ph.D.)

General Biophysics

(prof. MUDr. Vojtéch Mornstein, CSc.)
Pathological Physiology

(prof. MUDr. Anna Vasku, CSc.)
Computers and Programming 1

(doc. Ing. Milan Chmelaf, CSc.)
Therapeutic and Prothetic Instruments
(doc. Ing. Jana Kolafova, Ph.D.)
Artificial Intelligence in Medicine
(doc. Ing. Jifi Kozumplik, CSc.)
Introduction to Biology of Man

(prof. MUDr. Jindfich Vomela, CSc.)
Introduction to Clinical Medicine
(doc. MUDr. Miroslav Soucek, CSc.)
Introduction to Medical Informatics
(prof. Ing. Ivo Provaznik, Ph.D.)

Introduction to Molecular Biology and Genetics

(doc. Ing. Petr Dvorak, CSc.)
Basics of Anatomy and Histology
(doc. MUDr. Pavel Matonoha, CSc.)
Basics of First Aid

(MUDr. Luka$ Dadak)

Health Ethics

(Mgr. Josef Kufe, Dr. phil.)
Health Legislation and Law

(Ing. Oto Janou$ek Ph.D.)
Medical Imaging Systems

(doc. Ing. Daniel Schwarz, Ph.D.)
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Master’s Courses

Analysis and Interpretation of Biological Data
(doc. Ing. Jifi Kozumplik, CSc.)
Analysis of Biological Sequences
(prof. Ing. Ivo Provaznik, Ph.D.)
Analysis of Biomedical Images
(prof. Ing. Jifi Jan, CSc.)

Analysis of Signals and Images
(prof. Ing. Jifi Jan, CSc.)

Bioethics

(Ing. Iva Pipalova)

Biophysics

(doc. RNDr. Ing. Jifi Simurda, CSc.)
Human Biology

(prof. MUDrr. Jindfich Vomela, CSc.)
Diagnostics of the Bio- and Ecosystems
(doc. Ing. Radim Kolaf, Ph.D.)
Ecological Engineering

(Ing. Lukas Smital, Ph.D.)

Evolution Algorithms

(doc. Ing. Jifi Kozumplik, CSc.)

Traditional Medical and Ecological Imaging Systems

(doc. Ing. Daniel Schwarz, Ph.D.)
Clinical Physiology
(prof. MUDrr. Jindfich Vomela, CSc.)

Laboratory Technology for Genomics and Proteomics

(doc. Ing. Jana Kolafova, Ph.D.)
Medical Information Systems
(prof. Ing. Ivo Provaznik, Ph.D.)
Microscopic Imaging Technology
(doc. Ing. Radim Kolaf, Ph.D.)
Biological System Modelling

Ph.D. Courses

Modern Methods in Electrophysiology Research
(prof. MUDr. Marie Novakova, Ph.D.)

Modern Approaches of Biomedical Image Analysis
(doc. Ing. Radim Kolaf, Ph.D.)

New Trends in the Analysis and Classification of
Biomedical Data

(doc. Ing. Jifi Kozumplik, CSc.)

Advanced Analysis of Large Genomic Data

Laboratories

Laboratory of Electronics (manufacture and testing of electromechanical and electronic components for resear-

chand student projects, Jifi Sekora)

Laboratory of Biophysics | and Il (instruction in Biophysics, Bioelectric Phenomena, research on electrophysio-

logyof cells, Vratislav Cmiel)

Laboratory of Biomedical Technology (instruction in Design and Operation of Complex Systems, Electronic Sys-

(Ing. Martin Vitek, Ph.D.)

Molecular Biology

(doc. PharmDr. Petr Babula, Ph.D.)
Computer-Aided Medical Diagnostics
(prof. Ing. Ivo Provaznik, Ph.D.)
Advanced Analysis of Biological Signals
(doc. Ing. Jifi Kozumplik, CSc.)
Advanced Methods in Biostatistics
(doc. RNDr. Ladislav Dusek, Ph.D.)
Programming in Bioinformatics

(doc. Ing. Jana Kolafova, Ph.D.)
Special Devices for Healthcare and Ecology
(Ing. Oto Janousek Ph.D.)

System Biology

(prof. Ing. Ivo Provaznik, Ph.D.)
Tomographic Imaging Systems

(doc. Ing. Daniel Schwarz, Ph.D.)
Introduction to Environmental Studies
(RNDr. Mgr. Michal Bittner, Ph.D.)
Biomedical Data Visualization

(Ing. Vratislav Harabis, Ph.D.)
Advanced Methods of Signal Processing
(prof. Ing. Jifi Jan, CSc.)

Basics of Research Methodology
(doc. Ing. Radim Kola¥, Ph.D.)
Healthcare

(prof. MUDrr. Jindfich Vomela, CSc.)
Urgent Health Care

(doc. MUDr. Viadimir Sramek, Ph.D.)
Medical Information Systems

(prof. Ing. Ivo Provaznik, Ph.D.)

(prof. Ing. Ivo Provaznik, Ph.D.)

Advanced Microscopic Techniques in Biology
(doc. PharmDr. Petr Babula, Ph.D.)

Selected Problems of Biomedical Engineering
(prof. Ing. Ivo Provaznik, Ph.D.)

Advanced Methods of Processing and Analysis of
Images

(prof. Ing. Jifi Jan, CSc.)

tems and Measurement, experimental research and student projects, Jifi Sekora)

Laboratory of Bionics (instruction in Human Biology, Biophysics, Clinical Physiology, Healthcare, Therapeutic and

Prosthetic Technology, experimental measurements for research and student projects, Oto Janousek)
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Laboratory of Diagnostic Technology (instruction in Medical Diagnostic Technology, Diagnostics of bio- and
ecosystems, experiments for research and student projects, Vratislav Harabis)

Laboratory of Environmental Technology (instruction in Special Medical and Ecological Technology, Ecology in
Electrical Engineering, Ecology in Healthcare, experiments for research and student projects, Jifi Lukas Smital)
Laboratory of Functional Diagnostics (instruction in Electronic Systems and Measurements, research of brain
and muscle electrophysiology, Marina Ronzhina)

Laboratory of Genomics and Proteomics | and Il (clean environment for isolation and handling of biological
samples, measurement and diagnostics of DNA, RNA and proteins, instruction in Molecular Biology, research on
bioinformatics, Helena Skutkova)

Laboratory of Information Systems (instruction in Evolution Algorithms, Medical Information Systems, Atrtificial
Intelligence in Medicine, Bioinformatics, Algorithmisation and Programming, Computers and Programming, Analy-
sis of Biological Sequences, Bioinformatics Practice, Denisa Madérankova)

Laboratory of Microscopy | and Il (instruction in Microscopic Imaging Technology, experiments for research and
student projects, research on optical coherent tomography, Jan Odstrcilik)

Laboratory of Rehabilitation Technology (experimental measurements for research and students projects,
research on rehabilitation technology, Marina Ronzhina)

Laboratory of Ultrasound Tomography (research and measurement of ultrasonographic data, calibration of de-
vices and ultrasound probes, Vratislav Harabi§)

Laboratory of Imaging Systems (instruction in Introduction in Medical Informatics, Medical Information Systems,
experiments for research and student projects, Radim Kolar)

Laboratory of Image Processing (instruction in Analysis of Biological Signals, Bioinformatics, Conventional Ima-
ging Systems in Medicine, Advanced Analysis of Biological Signals, Analysis and Interpretation of Biological Data,
Digital Processing of Signals and Images, Tomography Imaging Systems, Jifi Sekora)

Laboratory of Signal Processing (instruction in Programming in Bioinformatics, Computer Support for Medical
Diagnostics, Introduction in Medical Informatics, Analysis of Signals and Images, Biomedical Data Visualisation,
Analysis of Biomedical Images, Models in Biology and Epidemiology, System Blology, Digital Signal Processing
and Analysis, Martin Vitek)

- Y
-
| - !

Students in Laboratory of Microscopy
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7.3 Department of Power Electrical Engineering

doc. Ing. Petr Toman, Ph.D.
Head

Technicka 3082/12

61600 Brno 16

tel.: 541 146 220

fax: 541 146 210

e-mail: ueen@feec.vutbr.cz

Associate Professors

doc. Ing. Petr Baxant, Ph.D. doc. Ing. Karel Maslo, CSc.

doc. RNDr. Oldfich Coufal, CSc. doc. Ing. Petr Mastny, Ph.D.

doc. Ing. Jifi Drapela, Ph.D. doc. Ing. Jaroslava Orsagova, Ph.D.
doc. Ing. llona Laznic¢kova, Ph.D. doc. Ing. Petr Toman, Ph.D.
Lecturers

Jindfich Adam, CSc., Ing. Branislav Batora, Ph.D., Ing. Karel Katovsky, Ph.D., Ing. Michal Krbal, Ph.D., Ing. Jan
Machacek, Ph.D., Ing. Jan Moravek, Ph.D., Ing. Martin Paar, Ph.D., Ing. Michal Ptacek, Ph.D., Ing. Luka$ Radil,
Ph.D., Ing. Stanislav Sumec, Ph.D., Ing. Jan Skoda, Ph.D., Ing. David Topolanek, Ph.D., Ing. Martin Vojtek, Ph.D.

Ph.D. Students

Ing. Zuzana Bukvi$ova, Ing. Mayada Daboul, Ing. St&pan Foral, Susanna Gaginyan, M.Sc., Ing. Tomas$ Hala, Mgr.
Robert Holomb, Ing. Daniel Janik, Ing. Marek Kopicka, Ing. Jan Koudelka, Ing. Dusan Kral, EImira Melyan, M.Sc.,
Ing. Peter Mi€ian, Ing. Martin Moty¢ka, Ing. Jan Nekvapil, Ing. Jifi Pécha, Ing. Ludék Pelikan, Taron Petrosyan,
M.Sc., Ing. Jaroslav Stépanek, Ing. Kamil Stevanka, Ing. Jan Varmuza, Ing. Jitka Vojagkova, Ing. Michal Vrana,
Ing. Véclav Vygital, Ing. Kinan Wannous, Ing. Vojtéch Wasserbauer, Ing. Miroslav Zeman

Administrative and Technical Staff
Ing. Filip Koval, Ing. Milo$ Kfivan, Jitka Langerova, Bc. Tereza Lazni¢kova, Josef Némec, Ing. Josef Senk, CSc.

Major Interests

The department together with the UVEE guarantees the Bachelor’s study programme Power Electrical and Electro-
nic Engineering (B-SEE), it also guarantees independently the Master’s study programme Power Electrical
Engineering (M1-EEN) and together with UVEE it guarantees the Doctoral study programme Power Electrical and
Electronic Engineering. The students are instructed on the electrical energy production from both conventional and
renewable sources, on the electrical energy transmission and distribution and on using electrical energy for electric
light and heat. They also deal with transient phenomena and solution of system failures in joined electrical frame-
work and they are introduced to principles and guidelines of liberalized energy market.

The department researches the possibilities of securing power for the society with respect to sustainable develop-
ment, focusing mainly on searching for new ways of energy production from renewable sources and increasing
operation efficiency of power sources. The department also focuses on fast localisation of network failures, impact
of electrical appliances on electric energy quality, load optimisation in small variable-output power sources, optimi-
sation of the structure of power sources for services in conditions of liberalised market with electrical energy, use
of energy accumulation for support services and optimisation of electromobile charging stations operation, analysis
of major system failures and appropriate measures, analysis of connection into the network, design and implemen-
tation of protection systems for indoor and outdoor illumination evaluation systems.

The department cooperates in solution of technical problems, research and graduate and postgraduate training with
a number of companies, e.g. Skupina E. ON, Skupina CEZ, CEPS, a.s., ABB, s.r.0., EGC-EnerGoConsult CB,
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s.r.0., EGU Brno, a.s., ELVAC, a.s, KMB Systems s.r.0., MEgA — Mé&fici Energetické Aparaty, a.s., TES, s.r.o.,
Teplarny Brno, a.s., Siemens, s.r.o., etc. We have had long-term cooperation in research and instruction with de-
partments of power electrical engineering at all Czech and Slovak technical universities.

Major Achievements

In 2018 the department was involved in research mainly by the ,Centre for Research and Utilisation of Renewable
Energy (CVVOZE). Members of the department staff participated in 11 TACR projects, 2 OP PIK projects, 9 SUJV
Dubna projects, 1 OP VVV project and 38 contract research projects. The most significant research project co
ducted in 2018 was ‘Energy in Conditions of Sustainable Development’ (ENPUR) funded from the ‘National Susta-
inability Programme I', where the department is responsible for the research part ‘Generation, Transmission,
Distribution and Utilisation of Electrical Energy’.

Research infrastructure of the CVVOZE laboratory (CVVOZE PowerlLab) received institutional support from the
national budget and therefore since 2016 it has been available to the scientific community within the framework of
an open access project.

Cooperation continued with E.ON Ceska republika, s.r.o. dealing with issues of electric lines safety in the case of
failures and localisation of failures and exploitation of accummulation for operation of the distribution network, with
CEZ, a.s, VSB TU Ostrava in using accumulation optimisation for electromobiles” charging stations and E.ON Dis-
tribuce, a.s. in noise resistance of electrometers in the 2-150kHz band, and Lucis in development of new types of
lighting devices. And the department cooperated with Second University of Naples in quality assessment of electri-
cal energy. The staff was involved in 2 projects focused on an analysis of the possibility of exploitation of data from
Smart Metering for operation and development of distribution networks.

In January the department held a 43th colloquim of Czech and Slovak Power Electrical university department tea-
chers, which opened 7th round of such traditional meetings starting from 1974 on in Brno. Furthermore, in May the
department organised a traditional international conference ,19th International Scientific Conference Electric Power
Engineering 2018“ at Hotel Santon by the Brno dam and in September it also held a“ VII. Lighting Conference of
The Visegrad Countries — LUMEN V4.“

Newly prepared Bachelor study programme Power Electrical and Electronic Enginnering (BPC-SEE) was accredi-
ted by NAU.

Major Research Projects
Centre of Advanced Nuclear Technologies (CANUT) - TE01020455
Investigator: Karel Katovsky
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Simulator of Distribution Networks for Training and Certification Employee - TK01020104

Investigator: Petr Toman

Development of System for Asymmetric V-dip Failures Localisation - TK01020107

Investigator: David Topolanek

Certification Power Source for Small Sources, Supposed to Be Connected to LV Networks - TK01020196
Investigator: Petr Toman

Smart energy Network — TK01030094

Investigator: Jaroslava Orsagova

Correlations and Computer Codes Calculation of the Boiling Crisis Phenomena in Nuclear Reactors
CZ.01.1.02/0.0/0.0 /17_102/0011478,

Investigator: Karel Katovsky

Research of Activation Detectors for Use in Systems with Highly Energetic Neutrons — TJ01000184
Investigator: Jitka Vojackova

Selected Publications

SENK, J., LAZNICKOVA, I., JAKUBOVA, |. Updated Version of the Simplified Model of Intensively Blasted Electric
Arc. Acta Polytechnica, 2018, vol. 58, no. 4, p. 264-270. ISSN: 1210-2709.

TOPOLANEK, D.; VYCITAL, V.; TOMAN, P.; CARMAN, B. Application of the probabilistic approach for earthing
system evaluation in distribution network. INTERNATIONAL JOURNAL OF ELECTRICAL POWER & ENERGY
SYSTEMS, 2018, vol. 20, no. 110, p. 268-279. ISSN: 0142-0615.

ZAVORKA, L.; ZEMAN, M.; ADAM, J.; KATOVSKY, K.; KOLEKTIV, S. Characterization of a mixed high-energy
spallation neutron—proton field using monoisotopic activation detectors. NUCLEAR INSTRUMENTS & METHODS
IN PHYSICS RESEARCH SECTION A-ACCELERATORS SPECTROMETERS DETECTORS AND ASSOCIATED
EQUIPMENT, 2018, no. 903, p. 246-261. ISSN: 0168-9002.

MLYNEK, P.; MISUREC, J.; TOMAN, P.; SILHAVY, P.; FUJDIAK, R.; SLACIK, J.; HASIRCI, Z.; SAMOUYLOV, K.
Performance Testing and Methodology for Evaluation of Power Line Communication. Elektronika Ir Elektrotechnika,
2018, vol. 24, no. 3, p. 88-95. ISSN: 1392-1215.

VARMUZA, J.; KATOVSKY, K.; ZEMAN, M.; STASTNY, O.; HAYSAK, |.; HOLOMB, R. New experimental research
stand SVICKA neutron field analysis using neutron activation detector technique. EPJ Web of Conferences, 2018,
vol. 177, no. 01004, p. 1-6. ISSN: 2100-014X.

WANNOUS, K.; TOMAN, P. Evaluation of Harmonics Impact on Digital Relays. ENERGIES, 2018, vol. 11, no. 4, p.
893-893. ISSN: 1996-1073.

KHUSHVAKTOV, J.; ADAM, J..; SVOBODA, J.; ZEMAN, M. et al. Monte Carlo simulations and experimental results
on neutron production in the uranium spallation target QUINTA irradiated with 660 MeV protons. APPLIED
RADIATION AND ISOTOPES, 2018, no. 137, p. 102-107. ISSN: 0969-8043.

COUFAL, O.; RADIL, L.; TOMAN, P. Magnetic field and forces in a pair of parallel conductors. INTERNATIONAL
JOURNAL OF APPLIED ELECTROMAGNETICS AND MECHANICS, 2018, vol. 56, no. 2, p. 243-261. ISSN: 1383-
5416.

COUFAL, O.; TOMAN, P. Condensed species in products of the reaction of SF6 with Cu up to 4000 K. Journal of
Physics D: Applied Physics, 2018, vol. 51, no. 2, p. 1-16. ISSN: 0022-3727.

Bachelor’s Courses

Electrical Power Distribution Distribution Equipment

(doc. Ing. Petr Toman, Ph.D.) (doc. Ing. Jaroslava Orsagova, Ph.D.)
Economy and Ecology of Power Engineering Machinery of Power Plants

(Ing. Michal Ptacek, Ph.D.) (Ing. Karel Katovsky, Ph.D.)

Nuclear Energetic Equipments Technical Mechanics

(Ing. Karel Katovsky, Ph.D.) (doc. Ing. llona Laznickova, Ph.D.)
Protection of Electrical Power Equipment Energy Use

(doc. Ing. Petr Toman, Ph.D.) (doc. Ing. Jifi Drapela, Ph.D.)
Computers and Programming 2 Electrical Power Generation

(Ing. Stanislav Sumec, Ph.D.) (doc. Ing. Petr Mastny, Ph.D.)

Design of Power and Data Networks Electrical Power Production and Distribution
(Ing. Branislav Batora, Ph.D.) (doc. Ing. Petr Toman, Ph.D.)

Master’s Courses
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Electric Arc Application

(doc. Ing. llona Lazni¢kova, Ph.D.)
Diagnostics in Electricity Industry

(doc. Ing. Jifi Drapela, Ph.D.)

Distribution and Industrial Networks

(Ing. David Topolanek, Ph.D.)

Economy of Electrical Power Engineering
(Ing. Lukas Radil, Ph.D.)

Power Plants and Heating Power Stations
(doc. Ing. Jaroslava Orsagova, Ph.D.)
Substations and Lines

(doc. Ing. Jaroslava Orsagova, Ph.D.)
Electrical Heat Technology

(doc. Ing. llona Laznickova, Ph.D.)
Integrated Protection Systems

(doc. Ing. Petr Toman, Ph.D.)

Nuclear Power Plant

(Ing. Karel Katovsky, Ph.D.)

The Power Quality and EMC

Low Power Electrical Sources
(doc. Ing. Petr Mastny, Ph.D.)
Unconvention Conversions
(Ing. Lukas Radil, Ph.D.)
Lighting Systems

(Ing. Jan Skoda, Ph.D.)

Power Systems

(doc. Ing. Petr Baxant, Ph.D.)
Design of Power and Data Networks
(Ing. Branislav Batora, Ph.D.)
Transient Phenomena

(Ing. Branislav Batora, Ph.D.)
Power Transmission Networks
(Ing. Michal Ptacek, Ph.D.)
Power Systems Control

(doc. Ing. Petr Toman, Ph.D.)
Lighting Technology

(doc. Ing. Petr Baxant, Ph.D.)
High Voltages Technology

(doc. Ing. Jifi Drapela, Ph.D.)

Ph.D. Courses
Mathematical Modelling of Electrical Power Systems Selected Problems of Electricity Production
(doc. Ing. Petr Toman, Ph.D.) (doc. Ing. Petr Mastny, Ph.D.)

Laboratories

Laboratory of Electrical Protection (instruction in Distribution Facilities, Electrical Stations and Lines, Protection
and Security of Facilities, Integrated Protection Systems, preparation of measurements in real networks, research,
Jaroslava Orsagova)

Laboratory of Diagnostics (instruction in Diagnostics in Power Electrical Engineering, research on di gnostics and
measurement, Jifi Drapela)

Laboratory of Electrical Energy Quality and Electromagnetic Compatibility (instruction in Electrical Ene gy
Quality and EMC and Diagnostics in Power Electrical Engineering, Jifi Drapela)

Laboratory of Appliance-Electrical Network Compatibility (impact of appliances on the distribution network un-
der different network conditions, Jifi Drapela)

Laboratory of Heating Technology (instruction in Electrical Power Utilisation and Electrical Heating Technology,
llona Lazni¢kova)

Laboratory of Light and Illumination Technology (instruction in Light Technology, lllumination Systems, Testing
of Light Sources and Fittings, research projects, Jan Skoda)

Laboratory of Electrical Networks (instruction in Electrical Power Distribution, Transmission Networks, Electrical
Stations and Line Networks, Distribution and Industrial Networks, research projects, Michal Ptacek)

Design Laboratory (instruction in Design of Power and Data Distribution Systems, training and research on mo-
dern electroinstallations, Branislav Batora)

Laboratory of Electric Energy Generation (instruction in Electric Energy Generation, Power Stations and Heating
Plants, Small Sources of Electric Energy, research and diploma theses, Petr Mastny)

Laboratory of lonising Radiation (instruction in Nuclear Power Facilities, Karel Katovsky)

Laboratory of Non-Conventional Energy Conversion (instruction in Ecology in Power Engineering, Small Electri-
cal Power Sources, Non-Conventional Energy Conversion, diploma theses and dissertations, research of fuel cells,
Petr Mastny)

Solar Energy Laboratory (research of full solar energy exploitation, development and verification of operating
models in real operation conditions, Petr Mastny)

Ultra High Voltage Laboratories (instruction in Distribution Facilities, Electrical Stations and Lines, High Voltage
Technology, testing by superimposed and pulse voltage, Jaroslava Orsagova)

Computer Laboratories (2) (instruction in Computers and Programming 2, planning in power engineering,
steady states and transient phenomena in electrification systems, Branislav Batora)
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7.4 Department of Electrical and Electronic Technology

Doc. Ing. Petr Ba¢a, Ph.D.
Head of the Department

Technicka 3058/10

616 00 Brno

tel.: 541 146 148

fax: 541 146 147

e-mail: uete@feec.vutbr.cz

Professors Associate Professors
prof. Ing. Jifi Kazelle, CSc. doc. Ing. Petr Baca, Ph.D.
prof. RNDr. Petr Vanysek, CSc. doc. Ing. Petr Kfivik, Ph.D
prof. Ing. Jifi Vondrak, DrSc. doc. Ing. Jifi Maxa, Ph.D.

doc. Ing. Vitézslav Novak, Ph.D.
doc. Ing. Marie Sedlafikova, CSc.
doc. Ing. Jifi Vanék, Ph.D.

Lecturers

Ing. Ondiej Cech, Ph.D., Ing. Pavel Cudek, Ph.D. Ing. Ladislav Chladil, Ph.D., Ing. Kristyna Jandova, Ph.D., Ing.
Tomas Kazda, Ph.D., Ing. Jifi Libich, Ph.D, Ing. Helena Polsterova, CSc., Ing. Jifi Stary, Ph.D., Ing. Jifi Spinka, Ing.
Petr Vyroubal, Ph.D.

Ph.D. Students

Ing. Robert Bayer, Ing. Michal Bilek, Ing. Tomas Dvorak, Ing. Daniel Fryda, Ing. Ludék Horak, Ing. Tomas Gottwald,
Ing. Jifi Hudec, Ing. Josef Hylsky, Ing. Michal Jahn, Ing. Kamil JasSo, Ing. Martin Juracka, Ing. Michl Kadlec, Ing.
Katefina Karmazinova, Ing. Pavel Lepik, Ing. Josef Maca, Ing. Michal Musil, Ing. David Pléha, Ing. Marek
Solgansky, Ing. David Strachala, Ing. Lucie Simonova, Ing. Jii Subarda, Ing. Jifi Tichy, Ing. Sebastian Vaculik, Ing.
lulia Veselkova, Ing. Jana Zimakova

Administrative and Technical Staff
Gabriela Dominikova, Frantisek Chudadek, Ing. Petr Kahle, Franti$ek Kofinek, Martin Sturm, Ing. Miroslav Zatloukal

Main Interests of the Department

The Department of Electrical and Electronic Technology provides instruction in electrotechnical materials, manu-
facturing processes and their control, printed circuit board and surface mount technology including relevant design
systems, diagnostics, testing and reliability of electrotechnical materials and processes, control and quality checking
and alternative electrical power sources in the newly accredited Bachelor programme ‘Microelectronic and Tech-
nology’ as well as in the expiring Bachelor and Master programmes ‘Electrical, Electronic, Control and
Communication Technology’ (EECR), in full-time and part-time form of study., The courses in the newly accredited
FEEC Bachelor programmes ‘Technical Documentation’, ‘Materials in Electrotechnics’, and ‘Introduction to Materi-
als in Electrotechnics’ are provided for all first-year full-time and part-time students in the newly accredited Bachelor
programmes in both full-time and part-time form of study.

Research areas of interest are electrotechnical and electronic materials and components, technologies, diagnostics
and prognosis, electron microscopy, electrochemical power sources, as well as lead and alkaline
accumulators, development of new materials for lithium-ion batteries, electrocatalysts and ion-exchange mem-
branes for fuel cells, thin-layer electrodes for electrochromic systems, photovoltaic systems, non-destructive
diagnostics of defects and quality control, reliability and lifetime of solar cells, detection of signal electrons and
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methods of environmental scanning electron microscopy of atomic forces, lead-free soldering, quality and reliability
of soldered joints, degradation and diagnostics of dielectric systems.

The department co-operates with a whole range of Czech and foreign institutions, namely Technische Universitat
Wien, Padova University, Universitat Ulm - Zentrum fiir Sonnenenergie - und Wasserstoff-Forschung, Ecole Poly-
technique de Montréal, surface analysis workplace Nanolytics in Feldkirchen, Austria, Graphite AG Kropfmihl AG,
Institute of Scientific Instruments, Academy of Sciences CR,, Institute of Inorganic Chemistry Academic of Sciences
CR, Institute of Physical Chemistry, Academy of Sciences CR, Institute of Macromolecular Chemistry, Academy of
Sciences CR, Bochemie Bohumin, EPRONA Rokytnice nad Jizerou, Elmarco Liberec, Solartec Roznov pod
Radhostém, ERD Praha, LINET Slany, ENERGSERVIS Brno, CeMeBo Blansko, Honeywell Brno, ALPS Electric
Czech Sebranice. The department also cooperates with INIFTA Universidad Nacional de La Plata, Argentina and
Universita degli Studi di Palermo, Italy in the programme KONTAKT.

AN VR T
Experimental station demonstrating hydrogen cycle during the production of electrical energy

Major Achievements in 2018 in the field of research, development, and teaching

The department co-organised the 39th international conference ‘Non-Conventional Energy Sources’ in Hustopece
9-11 May 2018. The conference was organised in cooperation with the Czech Electrotechnical Society, group for
chemical sources of electrical energy.

Members of the department participated in the meeting of Czech and Slovak colleagues in the framework of the
45th international conference ‘Electrotechnology’, organised by the Department of Technology and Measurement,
University of West Bohemia in Plzeri 24-26 May 2018. The event took place in Parkhotel Plzen.

The Department of Electrical and Electronic Technology organised the 19th international conference ‘Advanced
Batteries, Accumulators and Fuel Cells’ — under the auspices of American Electrotechnical group ‘The Electro-
chemical Society’ ECS and European The International Society of Electrochemistry” .

The conference was attended by 80 experts from all over the world, e.g. Victor Rojas from Chile, Glinter Fafilek
from Tu Wien (Austria), Grzegorz Lota with a group of his Ph.D. students from Poznan (Poland), Elena Shembel
from University in Kiev (Ukraine) and Enerize Corporation Florida, USA Petr Vanysek from University of lllinois
(USA), Madani Seyed z University Aalborg (Denmark), MS Ansari from India and other colleagues from Seoul
National University Korea, and Petersburg State University and others. The outcome of the conference was a
special issue of ‘Transactions of Electrochemical Society’, volume 87 with full texts of presented papers (published
in Scopus).

In 2018, the bilateral project of Ministry of Education, Czech Republic — Austria (Vienna Technical University) 83p2
called ‘Gel polymer electrolytes with ionic liquids’ was started. The project included exchange placements for two
Czech and one Austrian academics. This project continues in 2019. One month doctoral students’ exchanges, one
student from DEET at TU Wien and two Austrian students at DEET, are also part of the project.

The international project NATO SPS 985148 ‘Development of New Cathodes for stable and Safer Lithium Sulphur
Batteries’ with researchers from the Universities in Kiev, Barcelona, KoSice, and DEET, BUT continued in 2018.
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Under the terms of ‘Mobility’ programme, a colleague from University of La Plata Argentina, Mariela Ortiz, is on
academic stay at DEET (from 1.10.2018 to 30.9.2019) and Jifi Libich from DEET is a participant of the same project
staying at TU Wien, Austria, for 14 months (from 1.4.2018 to 31.5.2019).

Project TH02010473 ‘General Battery Monitoring System — BUMS’ within the framework of programme Epsilon, in
co-operation with EPRONA, a.s., Rokytnice nad Jizerou, continues in 2019.

Research continued in the ‘National Sustainability Programme I’ (NPU 1) for support of research, experimental de-
velopment and innovations within the framework of the Regional R&D Centre, called ‘Centre for Research and
Utilisation of Renewable Energy’ (CVVOZE), research programme 2 — ‘Chemical and Photovoltaic Energy Sources’.
In 2018 we continued research and commercial activities in the accredited Testing Laboratory CVVOZE where
the department tests VA characteristics of photovoltaic panels. The offered verification services for the
condition and operability of photovoltaic power stations were used by 7 companies in 2019, and over 35 photovoltaic
panels of different types were tested.

Major Research Projects

Project AKTION CZECH REPUBLIC — AUSTRIA ‘Gel polymer electrolytes with ionic liquids’
Investigator: Doc. Ing. Marie Sedlafikova, CSc.

Project TH02010473 ‘General Battery Monitoring System — BUMS’

Investigator: Prof. Ing. Jifi Kazelle, CSc.

Project 1618BS_CP1 ‘INVESTIGATION OF THE MUTUAL INTERACTION OF CARBON AND OTHER
ADDITIVES IN THE PERFORMACE OF NEGATIVE LEAD ACCUMULATOR ELECTRODES DURING PSoC
OPERATION’

Investigator: Doc. Ing. Petr Bac¢a, Ph.D.

Project NATO SPS ‘Lithium Batteries’ no. 985148 ‘Development of New Cathodes for Stable and Safer
Lithium Sulphur Batteries’

Investigator: Doc. Ing. Marie Sedlafikova, CSc.

Selected Publications

KRIVIK, P.; VACULIK, S.; BACA, P.; KAZELLE, J. Determination of state of charge of lead acid battery by EIS.
Journal of Energy Storage, 2018, vol. 15, no. 1, p. 581-585. ISSN: 2352-152X.

VYROUBAL, P.; KAZDA, T.; MAXA, J.; MACAK, M. Finite Element Approach of Interior Permanent Magnet Motor
Acoustics Noise. Advances in Military Technology, 2018, no. 2, p. 223-235. ISSN: 1802-2308.

CHLADIL, L.; CECH, O.; SMEJKAL, J.; VANYSEK, P. Study of Zinc Deposited in the Presence of Organic Additives
for Zinc-based Secondary Batteries. Journal of Energy Storage, 2018, vol. 21, no. EST611, p. 295-300. ISSN: 2352-
152X.

JANDOVA, K.; JANDA, M. Wind Effect Simulation on Photovoltaic Modules. ECS Transactions, 2018, no. 87, p.
411-413. ISSN: 1938-5862.

VYROUBAL, P.; KAZDA, T. Finite Element Model of Nail Penetration into Lithium lon Battery. Journal of Energy
Storage, 2018, vol. 11-12, no. EST220, p. 451-458. ISSN: 2352-152X.

MAXA, J.; HLAVATA, P.; VYROUBAL, P. Analysis of the Impact of the Conic Aperture in the Differentially Pumped
Chamber. Advances in Military Technology, 2018, no. 1, p. 50-61. ISSN: 1802-2308.

CECH, 0.; KLVAC, 0.; MACA, J.; CUDEK, P.; VANYSEK, P. Synthesis of LiFePO4/graphene composite with
electrochemically prepared few-layered graphene. Journal of Energy Storage, 2018, vol. 2018, no. 62, p. 1-4. ISSN:
2352-152X.

LACINA, K.; KUBESA, O.; HORACKOVA, V.; MORAVEC, Z.; KUTA, J.; VANYSEK, P.; SKLADAL, P. Graphene

Oxide from Improved Hummers’ Method: Is This Material Suitable for Reproducible Electrochemical (Bio)Sensing?.
ECS Journal of Solid State Science and Technology, 2018, vol. 7, no. 10, p. M166 (M171 p.)ISSN: 2162-8769.

KRIVIK, P.; VACULIK, S.; BACA, P.; KAZELLE, J. In situ measurement of PEIS of lead acid battery cell. ECS
Transaction, 2018, vol. 87, no. 1, p. 307-314. ISSN: 1938-6737.

ZIMAKOVA, J.; VACULIK, S.; FRYDA, D.; BACA, P.; BOUSKA, M. Examination of impact of lignosulfonates added
to the negative active mass of a lead—acid battery electrode. Journal of Energy Storage, 2018, vol. 2018, no. 18, p.
229-238. ISSN: 2352-152X.

HAVEROVA, L.; ORINAKOVA, R.; ORINAK, A.; GOREJOVA, R.; BALAZ, M.; VANYSEK, P.; KUPKOVA, M;;
HRUBOVCAKOVA, M.; MUDRON, P.; RADONAK, J.; ORSAGOVA KRALOVA, Z.; MOROVSKA TURONOVA, A.
An In Vitro Corrosion Study of Open Cell Iron Structures with PEG Coating for Bone Replacement Applications.
Metals, 2018, vol. 8, no. 7, p. 1-21. ISSN: 2075-4701.

HYLSKY, J.; STRACHALA, D.; HLADIK, J.; CUDEK, P.; KAZDA, T.; VANEK, J.; VYROUBAL, P.; STARY, J. Design
of P-Type Photovoltaic Cells Resistant to Potential-Induced Degradation. IEEE Journal of Photovoltaics, 2018, vol.
99, no. 99, p. 300-306. ISSN: 2156-3381.

LACINA, K.; SOPOUSEK, J.; SKLADAL, P.; VANYSEK, P. Boosting of the output voltage of a galvanic cell.
Electrochimica Acta, 2018, vol. 282, no. 1, p. 331-335. ISSN: 0013-4686.
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STOJAN, R.; VANEK, J. Luminescence Diagnostics of Photovoltaic Cells. International Journal for Research in
Applied Science and Engineering Technology (IJRASET), 2018, vol. 1, no. 1, p. 1-4. ISSN: 2321-9653.
VANYSEK, P.; NOVAK, V. Availability of Suitable Raw Materials Determining the Prospect for Energy Storage
Systems Based on Redox Flow Batteries. Acta Montanistica Slovaca, 2018, vol. 23, no. 1, p. 90-99. ISSN: 1335-
1788.

HYLSKY, J.; STRACHALA, D.; VYROUBAL, P.; CUDEK, P.; VANEK, J.; VANYSEK, P. Effect of negative potential
on the extent of PID degradation in photovoltaic power plant in a real operation mode. Microelectronics Reliability,
2018, no. 85, p. 12-18. ISSN: 0026-2714.

STRAKOVA FEDORKOVA, A.; CAPKOVA, D.; GAVALIEROVA, K.; KAZDA, T. Electrochemical characterization of
high-performance sulphur composites as cathodes for Li-S batteries with application in automotive industry.
Communications, 2018, vol. 1, no. 20, p. 81-84. ISSN: 1335-4205.

LIBICH, J.; MACA, J.; VONDRAK, J.; CECH, O.; SEDLARIKOVA, M. Supercapacitors: Properties and applications.
Journal of Energy Storage, 2018, vol. 2018, no. 17, p. 224-227. ISSN: 2352-152X.

KAZDA, T.; VONDRAK, J.; VISINTIN, A.; SEDLARIKOVA, M.; TICHY, J.; CUDEK, P. Electrochemical performance
of Mo doped high voltage spinel cathode material for lithium-ion battery. Journal of Energy Storage, 2018, vol. 11-
12, no. EST220, p. 329-335. ISSN: 2352-152X.

VYROUBAL, P.; KAZDA, T. Equivalent Circuit Model Parameters Extraction for Lithium lon Batteries Using
Electrochemical Impedance Spectroscopy. Journal of Energy Storage, 2018, vol. 11-12, no. EST220, p. 1-9. ISSN:
2352-152X.

STARY, J.; DUSEK, K. Solder joint quality evaluation based on heating factor. CIRCUIT WORLD, 2018, vol. 44,

no. 1, p. 1-8. ISSN: 0305-6120.

Bachelor Degree Study Courses

Diagnostics and Testing
(Ing. Jandova Kristyna, Ph.D.)

Electrotechnical Materials and Production Processes
(prof. Ing. Jifi Kazelle, CSc.)

Materials and Components for Biomedicine
(Ing. Tomas Kazda, Ph.D.)

Materials and Technical Documentation
(doc. Ing. Jifi Vanék, Ph.D.)

Materials for Electrotechnics
(doc. Ing. Jifi Vanék, Ph.D.)

Design and Technology of Electric Devices
(doc. Ing. Vitézslav Novak, Ph.D.)

Design Systems of Printed Circuit Boards
(doc. Ing. Petr Ba¢a, Ph.D.)

Selected Topics in Renewable Energy Sources and
Energy Storage (doc. Ing. Petr Baca, Ph.D.)

Master Degree Study Courses

Alternative Energy Sources
(doc. Ing. Jifi Vanék, Ph.D.)

Diagnostic Methods in Electroengineering
(Ing. Pavel Cudek, Ph.D.)

Ecology in Manufacturing
(doc. Ing. Petr Ba¢a, Ph.D.)

Climatotechnology in Electrical Engineering
(Ing. Helena Polsterova, CSc.)

Materials and Components for Biomedicine
(doc. Ing. Marie Sedlafikova, CSc.)

Interconnection and Assembly Technology
(Ing. Jifi Stary, Ph.D.)

Renewable Energy Sources
(Ing. Petr Kfivik, Ph.D.)

Computer Systems for Projects
(Ing. Vitézslav Novak, Ph.D.)

Doctoral Degree Study Courses
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Printed Circuits and Surface Mount Technology
(Ing. Jifi Stary, Ph.D.)

Computer Projecting of Productions, Logistic and
Ecology (Ing. Petr Vyroubal, Ph.D.)

Computer Support for Technical and Managerial
Work (doc. Ing. Jifi Maxa, Ph.D.)

Quality Management and Checking

(Ing. Helena Polsterova, CSc.)

Quality Management and Metrology

(Ing. Helena Polsterova, CSc.)

Reliability in Electrical Engineering

(Ing. Helena Polsterova, CSc.)

Technical Documentation

(doc. Ing. Jifi Maxa, Ph.D.)

Introduction to Materials for Electrotechnics
(doc. Ing. Jifi Vanék, Ph.D.)

Properties and Production of Electrotechnic Materials
(Ing. Ladislav Chladil, Ph.D.)

Control and Data Administration

(doc. Ing. Jifi Maxa, Ph.D.)

Reliability and Quality

(Ing. Helena Polsterova, CSc.)

Structure and Properties of Materials

(doc. Ing. Vitézslav Novak, Ph.D.)

Technological Projecting and Logistics

(Ing. Vyroubal Petr, Ph.D.)

3D Modelling

(doc. Ing. Jifi Maxa, Ph.D.)

Production Processes

(prof. Ing. Jifi Kazelle, CSc.)

Fundamentals of Reliability in Electrical Engineering
(Ing. Helena Polsterova, CSc.)

Electrotechnical Materials, Material Systems and
Production Processes
(prof. Ing. Jifi Kazelle, CSc.)



Selected Diagnostic Methods, Reliability and Quality
(prof. Ing. Jifi Kazelle, CSc.)

Laboratories

Laboratory of Alkaline Electrochemical Power Sources (research and development of modern alkaline accu-
mulators (Ni-Cd, Ni-MH) and oxygen-hydrogen fuel cells with alkaline or polymer electrolyte, doc. Ing. Vitézslav
Novak, Ph.D.)

Laboratory of Diagnostics of Photovoltaic Panels (testing of photovoltaic panels and systems in precisely
defined conditions, doc. Ing. Jifi Vanék, Ph.D.)

Laboratory of Diagnostic Methods (instruction in diagnostics of materials and testing methods, experiments for
semester projects, Bachelor and Master theses, Ing. Kristyna Jandova, Ph.D.)

Laboratory of Electrical Insulation Materials (instruction in diagnostic methods in electrical engineering and
climatology, experimental small current measurements and diagnostics of electroinsulation liquids, doc.
Ing. Vitézslav Novak, Ph.D.)

Laboratory of Electrode Materials 1,3 (preparation of specimens and electrode mass for Li-ion, Ni-Cd, Ni-MH
and Ni-Zn batteries and supercondensors, thin-film deposition by chemical methods, preparation of polymer gel
electrolytes, doc. Ing. Marie Sedlafikova, CSc.)

Laboratory of Electrode Materials 2 (research and measurement of materials for electrochemical sources, mainly
Li-ion, Ni-Cd, Ni-MH and Ni-Zn batteries, supercondensors and polymer gel electrolytes for Li-pol batteries, doc.
Ing. Marie Sedlafikova, CSc.)

Electrometric Measurement Laboratory 1 (analysis of the properties of dielectric materials by measurements
on special devices, prof. RNDr. Petr Vanysek, CSc.)

Electrometric Measurement Laboratory 2 (diagnostic analysis of the properties of dielectric materials, samples
from commercial producers are measured on current measuring devices, Ing. Helena Polsterova, CSc.)
Laboratory of Electrotechnical Materials 1 (analysis of electrotechnical materials, laboratory exercises for Mate-
rials and Technical Documentation, Electrotechnology for FME, Ing. Petr Kfivik, Ph.D.)

Laboratory of Electrotechnical Materials 2 (computer modelling and measurement of parameters of semicon-
ductor and dielectric materials, instruction in Electrotechnical Materials and Manufacturing, Material Structure and
Properties, Ing. Jifi Libich, Ph.D.)

Laboratory of Photovoltaic Systems (testing of electrical properties of photovoltaic cells; doc. Ing. Jifi Vanék,
Ph.D.)

Laboratory of Microscopy Techniques (research of systems for detection of signal electrons, specimen obser-
vations in scanning electrode microscope under higher pressure in specimen chamber (VP-SEM) and
microscope of atomic forces (AFM), Ing. Pavel Cudek, Ph.D.)

Laboratory of Renewable Sources 1 (testing of electrical and mechanical properties of photovoltaic cells, labora-
tory instruction in Renewable Energy Sources and Alternative Energy Sources, doc. Ing. Jifi Vanék, Ph.D.)
Laboratory of Renewable Sources 2 (testing of electrical and mechanical properties of photovoltaic cells, labora-
tory instruction in Renewable Energy Sources and Alternative Energy Sources, Ing. Jifi Libich, Ph.D.)

Laboratory of Lead-Acid Accumulators 1,2 (research and development of new applications of lead-acid accu-
mulators for hybrid electromobiles and as renewable energy storage, doc. Ing. Petr Ba¢a, Ph.D.)

Laboratory of Printed Circuit and Surface Mount Technology (instruction in Printed Circuit and Surface Mount
Technology, Ing. Jifi Stary, Ph.D.)

Laboratory of Soldering ((research and development of lead-free soldered connections reliability and surface
wettability, instruction in Mounting and Assembly Technology, Ing. Jifi Stary, Ph.D.)

Laboratory of Printed Circuits, PROTOCAD and Photoprocesses (laboratory production of printed circuit

boards, preparation of microsections, instruction in Printed Circuits and Surface Mounting Technology, Mounting
and Assembly Technology, Ing. Jifi Stary, Ph.D.)

Laboratory of Biomaterials (testing of the content and PH of ions in solutions, corrosion measurements, instruc-
tion in Materials and Components for Biomedical Engineering,, Ing. Tomas Kazda, Ph.D.)
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The complete VA characteristics of photovoltaic panels is measured by means of a short light impuls of defined
length, intensity and spectrum
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7.5 Department of Physics

prof. Ing. Lubomir Grmela, CSc.
Head

Technicka 2848/8

61600 Brno 16

tel.: 541 146002

fax: 541 146033

e-mail: ufyz@feec.vutbr.cz

Professors Associate Professors

prof. Ing. Lubomir Grmela, CSc. doc. RNDr. Milada Bartlova, Ph.D.
prof. Ing. Pavel Koktavy, CSc., Ph.D. doc. Ing. Karel Liedermann, CSc.
prof. RNDr.Ing. Josef Sikula, DrSc. doc. Ing. Petr Sedlak, Ph.D.

doc. Ing. Vlasta Sedlakova. Ph.D.

Lecturers

Ing. Jitka Briustlova, CSc., RNDr. Pavel Dobis, CSc.Ing. Vladimir Holcman, Ph.D. Ing. Robert Macki,
Ph.D.,Ing. Pavel Skarvada, Ph.D.

Research Workers
Ing. Jifi Majzner, Ph.D., Ing. Pavel Tofel, Ph.D., Mgr. Dinara Sobola, Ph.D., Ing. Ondrej Sik, Ph.D.

Ph.D. Students

Ing. Adam Gajdos, Ing. Michal Jur€ik, Ing. Martin Kuparowitz, Ing. Jan Mucha, Ing. Nikola PapeZ, Ing. Josef
Pokorny, Ing. Milan Spohner, Ing. L‘'ubomir Skvarenina, Mgr. Rashid Dallaev, Ing. Marek Vondra

Adinistrative and Technical Staff

Mgr. NadéZda Bogatyreva, Ph.D., Ing. Pavel Kaspar, Ph.D., Ing. Alexandr Knapek, vPh.D., Miroslav Sadovsky, Ing.
Petr Sadovsky, Ph.D., Ing. Milan Spohner, Ing. Jifi Sicner, Ph.D., Ing. L‘'ubomir Skvarenina, Ing. Tomas Trc¢ka,
Ph.D., Ing. Alena Vaclavikova, Radimir Vrba

Main Interests

The department provided tuition in Bachelor's courses Physics 1 and Physics 2 (full-time and part-time study),
Physics for students of information technology, Physics 1 and 2 for the programme Biomedical Technology and
Bioinformatics, Physics 1 for Audio Engineering, and Physics in Electrical Engineering H-AEI and a Physics seminar
for FEEC and FIT. The courses offered in the Master programme included Nanotechnology, Modern Physics, Solid
Phase Physics and Non-Destructive Diagnostics, Physics of Dielectrics for FEEC, Interfaces andNanostructures
and Spectroscopic Methods for Non-Destructive Diagnostics (for FEEC) and Optics (for FIT) for Ph.D. programme.

Assignments for Physical Practice and multimedia study materials were updated and innovated for instruction in
the computer room and for self-study.

Research was centred on basic and applied research of the physical parameters of semiconductors and dielectric
materials and components and nanosensors. The main areas of interest were noise spectroscopy, local charactri-
sation with nanodistinction, measurement of nonlinearities, design of quality and reliability indicators and dielectric
spectroscopy. Outstanding results were achieved in research on the characteristics of acoustic and electromagnetic
emission sensors.

The department cooperated with European and Japanese laboratories in the field of hoise spectroscopy and nano-
technology, and in research on dielectrics, with American universities in Orlando and Rapid City in nanometrology,
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and with leading Czech laboratories in the development and enhancement of the parameters of CdTe radiation
detectors.

Contract research has been expanding. Our major partners have been the world leading companies On Semicon-
ductor, AVX, Kyocera, Smurfit Kappa and Konstrukta Industry, a.s.

Our top laboratory equipment includes electron microscope LYRA with 1 nm distinction, analyser Alfa Novocontrol
for measurement of dielectric spectra over 12 frequency orders, infrared spectrometer-Nicolet, workstation for ex-
perimental study of semiconductor and dielectric samples at low temperatures (up to 10K), optical spectroscopyby
SNOM, spectral analysers of signals for the entire technical frequency band, the automatic meter of characteristics
and non- linearities Keithley 4200 and a vacuum system for research on autoemission cathodes in electron micros-

copy.

=

Laboratory of noise diagnostics

Major Achievements

The department participated in the Regional Centre for Research and Development CZ.1.05/2.1.00/03.0072 ‘Centre
for Sensor, Information and Communication Systems’ (SIX). Two research laboratories were included in the project
‘Laboratory of Electron Microscopy and Laboratory of Nanometrology’. The department'’s staff cooperated in the
project CEITEC 2020 (LQ1601) in the frame of the ‘National Sustainability Programme II’.

In 2018, work was under way on: a GACR project, a TACR project, an INWITE project, a specific research project
of BUT and 13 economic contracts with industries. The GACR project was focused on the research of electroche-
mical gas sensors, the TACR project dealt with automatized removal of undesirable particles. The INWITE project
dealt with wireless technologies research. The BUT grant researched the methodology of enhancing the quality of
optoelectronic materials and components.

Commercial contracts dealt with measuring and analysis of FET transistor parameters, automotive industry coils
diagnostics, optimalisation of curing process in powder coating, development and realisation of multifunctional
transportation device, device for aluminium alloy process analysis, development of control system in telecommuni
nication switchboard and diagnostics system for monitoring and distant management of heat exchangers.

In 2018, department staff members published 9 papers in impact journals, 6 publications in the database SCOPUS,
17 papers in international conferences, 3 publications in peer-reviewed journals and 8 research reports.

Major Research Projects

Effect of Polymer Electrolyte Crystallinity and Carbon Electrode Morphology on Charge Transport and its
Fluctuations in Electrochemical Gas Sensors — GACR 18-19104S,

Investigator:Petr Sedlak

Automatized Removal System of Undesirable Particles - TJ01000332,
Investigator: Vladimir Holcman

Interdisciplinary Research on Wireless Technology — LO1401 (INWITE)
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Investigators: Lubomir Grmela, Vladimir Holcman

Selected Publications

DALLAEV, R.; STACH, S.; TALU, S.; SOBOLA, D.; MENDEZ-ALBORES, A.; TREJO, G.; GRMELA, L. Stereometric
Analysis of Effects of Heat Stressing on Micromorphology of Si Single Crystals. Silicon, 2019, vol. 11, no. 1, p. 1-
15. ISSN: 1876-990X.

BARTLOVA, M.; KLOC, P.; AUBRECHT, V.; BOGATYREVA, N. Influence of metal vapours on radiation
characteristics of air arc plasmas. Plasma Physics and Technology, 2018, vol. 6, no. 1, ISSN: 2336-2626.

POKORNY, J. Silicon in spectroscopic data of world databases. Plasma Physics and Technology, 2018, vol. 5, no.
3, p. 117-121. ISSN: 2336-2626.

GAJDOS, A.; SKARVADA, P.; MACKU, R.; PAPEZ, N.; SKVARENINA, L.; SOBOLA, D. Isolation and optoelectronic
characterization of Si solar cells microstructure defects. Journal of Physics: Conference Series, 2018, vol. 1124,
no. 4, p. 1-6. ISSN: 1742-6596.

PAPEZ, N.; SOBOLA, D.; GAJDOS, A.; SKVARENINA, L.; MACKU, R.; ELIAS, M.; NEBOJSA, A.; MOTUZ, R.
Surface morphology after reactive ion etching of silicon and gallium arsenide based solar cells. Journal of Physics:
Conference Series, 2018, vol. 1124, no. 4, p. 165-171. ISSN: 1742-6596.

BIJALWAN, V.; TOFEL, P.; HOLCMAN, V. Grain size dependence of the microstructures and functional properties
of (Ba0.85 Ca0.15—x Cex) (Zr0.1 Ti0.9) O3 lead-free piezoelectric ceramics. Journal of Asian Ceramic Societies,
2018, vol. 6, no. 4, p. 384-393. ISSN: 2187-0764.

KNAPEK, A.; HORACEK, M.; CHLUMSKA, J.; KUPAROWITZ, T.; SOBOLA, D.; SIKULA, J. PREPARATION AND
NOISE ANALYSIS OF POLYMER GRAPHITE CATHODE. METROL MEAS SYST, 2018, vol. 25, no. 3, p. 451-
458. ISSN: 0860-8229.

TALU, S.; MOROZOV, |.; SOBOLA, D.; SKARVADA, P. Multifractal Characterization of Butterfly Wings Scales.
BULLETIN OF MATHEMATICAL BIOLOGY, 2018, vol. 80, no. 11, p. 2856-2870. ISSN: 0092-8240.

PAPEZ, N.; HOLCMAN, V. Efektivni zpracovani dat z mikroskopie skenujici sondou. Jemna mechanika a optika,
2018, ¢. 63, s. 180-182. ISSN: 0447-6441.

SKVARENINA, I'.; MACKU, R. Noise and optical spectroscopy of single junction silicon solar cell. METROL MEAS
SYST, 2018, vol. 25, no. 2, p. 303-316. ISSN: 0860-8229.

SIK, O.; SKVARENINA, L.; CAHA, O.; MORAVEC, P.; SKARVADA, P.; BELAS, E.; GRMELA, L. Determining the
sub-surface damage of CdTe single crystals after lapping. JOURNAL OF MATERIALS SCIENCE-MATERIALS IN
ELECTRONICS, 2018, vol. 29, no. 11, p. 9652-9662. ISSN: 0957-4522.

BAI, Y.; TOFEL, P.; HADAS, Z.; SMILEK, J.; LOSAK, P.; SKARVADA, P.; MACKU, R. Investigation of a cantilever
structured piezoelectric energy harvester used for wearable devices with random vibration input. MECHANICAL
SYSTEMS AND SIGNAL PROCESSING, 2018, vol. 106, no. 106, p. 303-318. ISSN: 0888-3270.

TALU, S.; YADAV, R.; SIK, O.: SOBOLA, D.; DALLAEV, R.; SOLAYMANI, S.; MAN, O. How topographical surface
parameters are correlated with CdTe monocrystal surface oxidation. MATERIALS SCIENCE IN
SEMICONDUCTOR PROCESSING, 2018, no. 85, p. 15-23. ISSN: 1369-8001.

PAPEZ, N.; SOBOLA, D.; SKVARENINA, L.; SKARVADA, P.; HEMZAL, D.; TOFEL, P.; GRMELA, L. Degradation
analysis of GaAs solar cells at thermal stress. Applied Surface Science, 2018, no. 461, p. 212-220. ISSN: 0169-
4332.

ABDULAGATOVA.l.,, RAMAZANOV Sh.M., DALLAEVR.S., MURLIEV E.K., PALCHAEV D.K., RABADANOV
M.Kh., ABDULAGATOQOV |.M. Atomic Layer Deposition of AIN Using Tris(diethylamido)aluminum with Ammonia or
Hydrazine. Russian Microelectronics, 2018, vol. 47, no. 2, p. 118-130. ISSN: 1063-7397.

SIK, O.; BABOR, P.; POLCAK, J.; BELAS, E.; MORAVEC, P.; GRMELA, L.; STANEK, J. Low Energy lon Scattering
as a depth profiling tool for thin layers - Case of bromine Methanol etched CdTe. Vacuum, 2018, no. 152, p. 138-
144. ISSN: 0042-207X.

GAJDOS, A.; SKARVADA, P.; SKVARENINA, L. Charakterizace a izolace defektd monokrystalickych kifemikovych
solarnich ¢lankd na mikroskopické urovni. Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz), 2018,
roc. 20, €. 1, s. 14-18. ISSN: 1213-1539.

DAMKOVA, J.; CHVATAL, L.; JEZEK, J.; OULEHLA, J.; BRZOBOHATY, O.; ZEMANEK, P. Enhancement of the
‘tractor-beam' pulling force on an optically bound structure. Light: Science and Applications, 2018, no. 7, p. 1-6.
ISSN: 2047-7538.

Bachelor’s Courses

Physics 1 Physics for Audio Engineering (J-AUD)
(RNDr. Pavel Dobis, CSc.) (prof. Ing. Pavel Koktavy, CSc., Ph.D.
Physics 2 Physics 1 (T-IBP)

(doc. RNDr. Milada Bartlova, Ph.D.) (prof. Ing. Lubomir Grmela, CSc.)
Physics in Electrical Engineering (H-AEI) Seminar of Physics BFYS

(doc. Ing. Karel Liedermann, CSc.) (Ing. Jitka Brustlova, CSc.)
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Seminar of Physics IFS (doc. RNDr. Milada Bartlova, Ph.D.)

Master’s Courses

Solid State Physics Nanotechnology

(prof. Ing. Pavel Koktavy, CSc., Ph.D.) (Ing. Pavel Skarvada, Ph.D., Ing. Robert Macki,
Modern Physics Ph.D.)

(doc. Ing. Karel Liedermann, CSc.) Non-Destructive Diagnostics and Physics of
Physical Optics for IT Students Dielectrics

(doc. Ing. Petr Sedlak, Ph.D.) (Ing. Vladimir Holcman, Ph.D.)

Ph.D. Courses
Junctions and Nanostructures Spectroscopic Methods for Non-destructive

(Ing. Robert Macku, Ph.D.) Diagnostics
(doc. Ing.Karel Liedermann, CSc.)

Optics
(doc. Ing. Petr Sedlak, Ph.D.)

Laboratory of Physics

Laboratories

Czech Electronic Noise Research Laboratory - CNRL (low-frequency noise, noise spectroscopy, development
of non-destructive diagnostic methods and indicators of the reliability of materials and microelectronic components,
research of sensors and acoustic and electromagnetic emission methods, Josef Sikula)

Laboratory of Dielectric Relaxation Spectroscopy (dielectric relaxation spectroscopy, monitoring of molecular
dynamics of dielectric materials, Karel Liedermann)

Laboratory of Physics (instruction in Physics 1, Physics 2 and Physics for Information Technology, Physics for
Audio Engineering, laboratory exercises for Physics of Solids and Non-Destructive Diagnostics of Materials, Semi-
conductors and Physics of Dielectrics, Pavel Dobis)

Laboratory of Optical Nanometrology — SIX (contactless investigation of local optical and electrical characteris-
tics of optoelectronic and photonic structures with horizontal superresolution by scanning optical near field
microscopy, Vladimir Holcman)

Laboratory of Noise Diagnostics (research of fluctuation processes in solids, mainly electronic components,
electroinsulation and construction materials, diagnostics of semiconductor components and electroinsulation mate-
rials by partial charges using electromagnetic and acoustic emissions for diagnostics of fissures, Pavel Koktavy)
Laboratory of Electron Microscopy (equipped with the latest electron microscope LYRA with 1nm resolution,
Lubomir Grmela)
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Laboratory of Noise Dielectric Spectroscopy and Electromagnetic Emission — SIX (experimental and theore-
tical research of stochastic processes and carrier transport as a basis for novel advanced technologies,
nanosensorics, development of non-destructive diagnostics and modern methods of electronic components and

structures service time estimation, Lubomir Grmela).
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7.6 Department of Languages

Ing. Martin Jilek
Head

Technicka 3058/10

616 00Brno

tel.: 541 146 321

fax: 541 146349

e-mail: ujaz@feec.vutbr.cz

Associate Professor
doc. PhDr. Milena Krhutova, Ph.D.

Lecturers

PaedDr. Alena Baumgartnerova, PhDr. Petra Filova, Ph.D., PhDr. Marcela Borecka, Mgr. et Ing. Eva Ellederova,
Kenneth Froehling, M.A., Mgr. Jaromir Haupt, Ph.D., Mgr. Jana Jaskova, Ph.D., Ing. Martin Jilek, Mgr. Miroslav
Kotasek, Ph.D., Mgr. Petra Langerova, Mgr. et Mgr. Hana Mihai, Mgr. Sarka Rujbrova, Mgr. Pavel Sedlagek, PhDr.
Milan Smutny, Ph.D., Mgr. Magdalena Sedrlova, Mgr. et Bc. Dagmar Stastna, Mgr. Agata Walek, Mgr. Petra Zmrzla,
Ph.D., Mgr. Marie Zouzelkova Barto$ova

Administrative and Technical Staff
Miroslava Purova

Main Interests

In 2018 the department provided tuition for three faculties — Faculty of Electrical Engineering and Communication,
Faculty of Business and Management and Faculty of Information Technology. Another group of graduates in the
philological study area ‘English in Electrical Engineering and Informatics’ completed their studies. The department
is responsible for language education in Bachelor, Master and Ph.D. study programmes at all three faculties.

The programme ‘English in Electrical Engineering and Informatics’ provides education in the theory of linguistics
and specific language skills for professionals in various disciplines of electrical engineering and information tech-
nology. The programme, unique in the Czech Republic, educates graduates with specific interdisciplinary
knowledge and skills required in the current job market. The subjects Introduction in Linguistics, Professional Style
in Czech and English, Practical English 1 — 5, Grammar Structures, Discourse Analysis, Linguistics Pragmatics,
Translation Exercises were launched and instruction materials produced. The department provides instruction in
professional English for all specialisations in the Bachelor and Master programmes EECR, the Ph.D. programme
and the interdisciplinary programmes BT-BIO and AUDIO. The courses are focused on professional English in
electrical engineering and information technology, social skills and competences in technical as well as commercial
language.

A new topic dealt with in research and often in Bachelor theses is the influence of English on the Czech language
and on the methods of communication in general, the impact of IT on various areas of everyday life, professional
as well as free time activities. Research of English as a language of profession continued and its results have been
gradually implemented in the teaching materials. Professional discourse analysis considered not only the pragmatic
approach, but also the sociolinguistic approach taking into account the environment where English is spoken as a
first or a second language.

In 2018, the department also offered optional courses on practical economy, psychology and pedagogy. Apart from
daily studies it also gives an opportunity to get the Certificate of Educational Competence in the "Complementary
Study Programme in Education for University Graduates and Vocational Education Teachers" which entitles gra-
duates to teach at any secondary school in the Czech Republic. The Complementary Study Programme in
Education for University Graduates and Vocational Education Teachers is successfully reaccredited by the MSMT
within the Further Pedagogical Staff Education Framework.

66



Minuly ¢as prosty
___ Past Simple

|Express Pre-Intermediate

Courses of foreign languages and professional English are incorporated in all study programmes

Major Achievements

The department coordinated successfully instruction at three faculties — Faculty of Electrical Engineering and
Communication, Faculty of Information Technology and Faculty of Business and Management. Each semester the
department provides instruction for 3,500 students. This requires effective testing and posting of study materials in
the system Moodle.

Supported by the BUT project ,Development of Study Environment* the department could buy tablets and notebo-
oks for electronic testing. Electronic tests were made and used in all Faculty of Business and Management courses
(Business English).

The chief objective of the department in 2018 was the continuation of the Bachelor study programme ‘English in
Electrical Engineering and Informatics’, mainly preparation of final examinations and defence of Bachelor theses in
the 3rd year of study and related instruction materials, examination regulations and topics. Language courses offe-
red in this programme are based on our long-term research on the specific discourse in English in electrical
engineering and communication technologies. Research results have been incorporated in the courses and in spe-
cific methods that this type of instruction requires. A new line of research is forming of compound technical terms
and the producer’s strategy in transmission of professional information and reality structuring in forming the terms.

Staff members visited universities in Great Britain (University of Nottingham) and Croatia (University of Zagreb)
where they focused on interdisciplinary programmes connecting technical specialisations and professional English.

Selected Publications

KOTASEK, M. Cesky literarni kyberpunk a otazka Zanru. Ceska Literatura, 2018, rog. 66, &. 3, s. 395-422. ISSN:
0009-0468.

SMUTNY, M. Terminology as a Specific Carrier of Information. Prague Journal of English Studies, 2018, vol. 7, no.
1, p. 143-160. ISSN: 1804-8722.

ELLEDEROVA, E. Design-based Research of a Coursebook for ESP: The Concept and Research Methodology. In
Research in Foreign Language Teaching and Learning / Fremdsprachenlehr- und Fremdsprachenlernforschung.
Janikova, V.; HanuSova, S. Brno: Masarykova univerzita, 2018. p. 69-81. ISBN: 978-80-210-8869-6.

ELLEDEROVA, E. English for Specific Purposes Materials Development: Design-Based Research Methodology.
Folio - Journal of the Materials Development Association, 2018, vol. 18, no. 2, p. 8-13. ISSN: 1357-406X.

ELLEDEROVA, E. Design-Based Research of an ESP Coursebook: Results of a Questionnaire Survey. GRANT
Journal, 2018, vol. 7, no. 1, p. 27-31. ISSN: 1805-0638.

MIHAI, H. Lexis creating a human dimension of a destination: Comparative discourse analysis of English and
French parallel texts.In 14th ESSE Conference Abstracts for 14th Conference of the European Society for the Study
of English (ESSE), 29 Aug — 2 Sep 2018, edited by Jifi Rambousek, lvona Schofrova and Jana Chamonikolasova,
Masaryk University, Brno, pp 33-34. ISBN 978-80-210-9015-6 (broz. vaz.), ISBN 978-80-210-9016-3 (online: pdf)
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FROEHLING, K. Review of "Canada as a Selective Power: Canada's Role and International Position after 1989"
by Marcin Gabrys and Tomasz Soroka in Central European Journal of Canadian Studies, Masaryk University, vol.

12/13, 2018, pp. 195-196. ISBN 978-80-210-9023-1

FROEHLING, K. "The Ogilvie Cook Book, Canadian Cuisine And a Trip Down Memory Lane," in 14th ESSE
Conference Abstracts for 14th Conference of the European Society for the Study of English (ESSE), 29 Aug — 2
Sep 2018, edited by Jifi Rambousek, lvona Schéfrova and Jana Chamonikolasova, Masaryk University, Brno, p.
106. ISBN 978-80-210-9015-6(broz. vaz.), ISBN 978-80-210-9016-3 (online: pdf).

Bachelor’s Courses

Practical English
(Mgr. Pavel Sedlacek, Mgr et Ing Eva Ellederova,
Mgr. Petra Langerova, PhDr. Milan Smutny, Ph.D.)

Introduction to Linguistics
(PhDr. Milan Smutny, Ph.D.)

Grammar Structures
(PaedDr. Alena Baumgartnerova)

Professional Styles in Czech and English
(Mgr. Miroslav Kotasek, Ph.D.)

Language as Discourse in Science and Technology
(doc. PhDr. Milena Krhutova, Ph.D.)

Pragmatics
(Mgr. Jaromir Haupt, Ph.D.)

Discourse Analysis
(Mgr. Petra Zmrzla, Ph.D.)

Methodology
(Mgr. Radek Vogel, Ph. D.)

Translation Seminar
(Mgr. Radek Vogel, Ph. D.)

English for IT 3
(Mgr. Magdalena Sedrlova)

English for Engineering
(Mgr. Jaromir Haupt, Ph.D.)

Cultural Studies |
(Mgr. Pavel Sedlacek)

Cultural Studies I
(Kenneth A. Froehling, M.A.)

English for Bachelors — Pre-Intermediate 1
(PaedDr. Alena Baumgartnerova)

English for Bachelors — Pre-Intermediate 2
(PaedDr. Alena Baumgartnerova)

English for Bachelors — Intermediate 1
(Mgr. Agata Walek)

English for Bachelors — Intermediate 2
(Mgr. Pavel Sedlacek)

Master’s Courses

English for Europe
(PhDr. Milan Smutny, Ph.D.)

English for Life
(Mgr. Pavel Sedlacek, Kenneth Froehling, M.A.)

Professional Ethics
(Ing. Martin Jilek)

Culture of Speech and the Generation of Texts
(Ing. Martin Jilek)

Professional English for Eletr. Engineering and Comp.
Science (PhDr. Milan Smutny, Ph.D.)

Business English 3
(Mgr. et Bc. Dagmar Stastna)
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English for Europe
(PhDr. Milan Smutny, Ph.D.)

English for Business Communication
(Mgr. Marie Zouzelkova BartoSova)

Professional Ethics
(Ing. Martin Jilek)

Engineering Pedagogy and Dldactics
(Ing. Martin Jilek)

Culture of Speech and the Generation of Texts
(Ing. Martin Jilek)

Professional English for Eletr. Engineering and Comp.
Science (PhDr. Milan Smutny, Ph.D.)

Laboratory Didactics
(Ing. Martin Jilek)

Bookkeeping for Managers
(Ing. Martin Jilek)

German for Lower Intermediate
(Mgr. Pavel Sedlacek)

German for Intermediate
(Mgr. Pavel Sedlacek)

German for Beginners
(Mgr. Pavel Sedlacek)

Pedagogical psychology
(Ing. Martin Jilek)

Double-Entry Bookkeeping
(Ing. Martin Jilek)

Russian for Lower Intermediate
(PaedDr. Alena Baumgartnerova)

Russian for Beginners
(PaedDr. Alena Baumgartnerova)

Spanish for Lower Intermediate
(PhDr. Marcela Borecka)

Spanish for Beginners
(PhDr. Marcela Borecka)

Professional English
(Mgr. Jaromir Haupt, Ph. D.)

Bookkeeping for Managers
(Ing. Martin Jilek)

German for Lower Intermediate
(Mgr. Pavel Sedlacek)

German for Intermediate Students
(Mgr. Pavel Sedlacek)
German for Beginners
(Mgr. Pavel Sedlacek)

Double-Entry Bookkeeping
(Ing. Martin Jilek)



Russian for Beginners
(PaedDr. Alena Baumgartnerova)

Ph.D. Courses

English for FIT post-graduates
(Mgr. Petra Zmrzla, Ph.D.)

Spanish for Beginners
(PhDr. Marcela Borecka)

English for FEEC post-graduates
(doc. PhDr. Milena Krhutova, Ph.D.)
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7.7 Department of Mathematics

doc. RNDr. Zdenék Smarda, CSc.
Head

Technicka 2848/8

61600 Brno 16

tel.: 541 146 099

fax: 541 143 392

e-mail: umat@feec.vutbr.cz

Professor Emeritus Associate Professors

prof. RNDr. Vaclav Havel, DrSc. doc. RNDr. Jaromir Bastinec, CSc.
doc. RNDr. Dana Hlinéna, Ph.D.

Professors doc. RNDr. Edita Kolarova, Ph.D.

prof. RNDr. Josef Diblik, DrSc. doc. RNDr. Martin Kovar, Ph.D.

prof. RNDr. Jan Chvalina, DrSc. doc. RNDr. Zdenék Smarda, CSc.

prof. Alexandra Rodkina, DrSc.

Lecturers

RNDr. Petr Fuchs, Ph.D., Ing. Michal Fusek, Ph.D., Mgr. Irena Hlavickova, Ph.D., RNDr. Vlasta Krupkova, CSc.,
Mgr. Michal Novak, Ph.D., Mgr. Josef Rebenda, Ph.D.,RNDr. Zdenék Svoboda, CSc., Mgr. Jifi Vitovec, Ph.D.

Ph.D. Students

Ing. Marie KlimeSova, Hanna Demchenko, Mgr. Jan Safarik, Mgr. Kristyna Mencakova, Ing. Zuzana Piskofova,
Mgr. David Stanék, RNDr. Bedfich Smetana, Mgr. Gabriela VanzZurova

Administrative and Technical Staff
Eva Simeckova

Main Interests

The department provided instruction in mathematical subjects in Bachelor and Master degree programmes in both
the attended and combined form of study. The department also provided instruction in two Doctoral degree pro-
grammes and tuition in Bachelor degree study programme at the Faculty of Information Technology. Research was
conducted on the basis of contracts with international partners - the team of Professor D. Khusainov, Institute of
Dynamical System Modelling, Faculty of Cybernetics, Kiev State University, the team of Professorl. Dzalladova,
Institute of Mathematics, Facuty of Information Systems and Technologies, Kiev National Economic University.

The department cooperated with leading world experts — Professor Leonid Berezansky, Beer-Sheva University,
Israel, Professor S. Stevic, Serbian Academy of Sciences, Belgrade, Professor I. Cristea, School of Applied Scien-
ces, University of Nova Gorica, Slovenia.

Research in the area of dynamical systems focused on the study of stability of linear differential and difference
equations with feedback, relative controllability of higher order discrete systems with one delay and optimal stabili-
sation of delayed differential equations. Furthermore, the research workers of the department studied numerical
algorithms for finding solutions of fractional differential equations in the sense of Caputo fractional derivative. Also,
variance approach to the theory of stochastic partial differential equations (SPDR) describing the transmission pro-
cess with random parameters, modelling cyllindrical Wiener process including numerical solutions of SPDR and
description of statistical properties of SPDR solutions.
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In the area of statistical methods the research workers of the department focused on censored probability distributi-
ons with censorship of type |, especially on Weibull distribution and its special cases. Potential to use censored
distributions for modelling hydrological data was also studied.

The research of algebraic hyperstructures covered several areas: generalisation of some topics of ideal theory for
Krasner hyperrings, study of EL-hyperstructures in contexts when the relation is not antisymmetric, and the effort
to reduce assumptions needed to construct specialised hyperstructures (especially of EL-type). Also, the issue of
cyclicity in hypergroups and the issue of ideals in lower BCK semilattices and several problems of hypermodules in
Krasner hyperrings were studied. Finally, EL-hyperstructures whose carrier set is fragmented, were studied.

Girls can also be interested in mathematics.

Major Achievements

The research team dealing with continuous and discrete dynamics participates in the project ‘European Centre of
Excellence OP VAVpl CEITEC’, group ‘Cybernetics for Material Sciences focused on dynamic systems analysis’.
The team was involved in two GACR projects and one specific research project.

With the help of Ljapunov functions new results concerning exponential stability of linear differential systems have
been proved. In the area of relative controllability of linear discrete equations with one delay a criterion of Kalman-
type controllability was found. Also, the research team was able to establish the moment starting from which the
system is controllable. In the area of global solutions the research showed existence of such solutions on the whole
real axis. The results were proved exactly with the help of monotonic sequences and Schauder principle. In the
area of optimal stabilisation of delayed differential equations a Malkin-type criterion was found. This criterion was
applied on nonlinear differential equations with constant coefficients and specific criteria were derived. Furthermore,
characteristics of variability of stochastic responses in hybrid circuits consisting of parts with cogested and sparsed
parameters were given, and a numerical model of the cyllindric Wiener proces, necessary for stating statistic prop-
erties of SPDR solutions was derived. In the area of fractional differential equations a numerical algorithm was
proposed and it was applied on solvability of fractional Lane-Emden equations and stiff systems. In the area of
statistical methods, methods for censored observations were successfully applied on analysis of elementary (EC)
and organic (OC) carbon in atmosphere.

In the area of algebraic hyperstructure theory several results concerning EL-hyperstructures, were given. These
primarily focused on increasing applicational potential of the theory (reduction of assumptions, newly also applica-
tion on fragmented sets). A mathematical model of underwater wireless sensor networks data aggregation was
constrcuted; this model is based on algebraic hyperstructures which make use of binary relations. The rather com-
plicated issue of cyclicity in hypergroups was described in a detailed way. This result clarified the so far inconsistent
termnology and makes further explorations of this area, based on solid foundations, possible.

In 2018 the department staff published 13 papers in impact journals and 17 papers in international conference
proceedings.
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Major Research Projects

Dynamic Systems Identification on Time Scales

Investigator: Josef Diblik

Representation of Dynamic Systems with Focus on Algebraic and Topological Structure
Investigator: Zden&k Smarda

Selected Publications

KOLAROVA, E.; BRANCIK, L. Stochastic differential equations describing systems with coloured noise. Tatra
Mountains Mathematical Publications, 2018, vol. 1, no. 71, p. 99-107. ISSN: 1210-3195.

STEVIC, S.; IRICANIN, B.; KOSMALA, W.; SMARDA, Z. Representation of solutions of a solvable nonlinear
difference equation of second order. Electronic Journal of Qualitative Theory of Differential Equations, 2018, vol.
2018, no. 95, p. 1-18. ISSN: 1417-3875.

STEVIC, S.; IRICANIN, B.; KOSMALA, W.; SMARDA, Z. Note on the bilinear difference equation with a delay.
Mathematical Methods in the Applied Sciences, 2018, vol. 41, no. 18, p. 9349-9360. ISSN: 1099-1476.

NOVAK, M.; KREHLIK, 8.; CRISTEA, I. Cyclicity in EL-hypergroups. Symmetry, 2018, vol. 10, no. 11, p. 1-13.
ISSN: 2073-8994.

NOVAK, M.; KREHLIK, 8. EL-hyperstructures revisited. SOFT COMPUTING, 2018, vol. 2018, no. 21, p. 7269-
7680. ISSN: 1432-7643.

DIBLIK, J.; MEDINA, R. Dominant and subdominant positive solutions to generalized Dickman equation, Applied
Mathematics and Computations. APPLIED MATHEMATICS AND COMPUTATION, 2018, vol. 2018, no. 320, p.
169-186. ISSN: 0096-3003.

MOURALOVA, K.; BENES, L.; ZAHRADNICEK, R.; BEDNAR, J.; HRABEC, P.; PROKES, T.; HRDY, R. Analysis
of cut orientation through half-finished product using WEDM. Materials and Manufacturing Processes, 2018, vol.
33, no. 16, p. 1-11. ISSN: 1532-2475.

DIBLIK, J.; GALEWSKI, M.; KONIORCZYK, M.; SCHMEIDEL, E. An application of a diffeomorphism theorem to
Volterra integral operator. Differential and Integral Equations, 2018, vol. 31, no. 7-8, p. 621-642. ISSN: 0893-4983.

DIBLIK, J.; DEMCHENKO, H.; BASTINEC, J.; KHUSAINOV, D. Exponential Stability of Linear Discrete Systems
with Multiple Delays. Discrete Dynamics in Nature and Society, 2018, vol. 2018, no. 2018, p. 1-7. ISSN: 1607-887X.

SMETANA, B.; CHVALINA, J. Algebraic Spaces and Set Decompositions. Ratio Mathematica, 2018, no. 34, p. 67-
76. ISSN: 1592-7415.

MBENGUE, S.; FUSEK, M.; SCHWARZ, J.; VODICKA, P.; HOLUBOVA SMEJKALOVA, A.; HOLOUBEK, I. Four
years of highly time resolved measurements of elemental and organic carbon at a rural background site in Central
Europe. ATMOSPHERIC ENVIRONMENT, 2018, no. 182, p. 335-346. ISSN: 1352-2310.

FUSEK, M.; MICHALEK, J. Left-censored samples from skewed distributions: Statistical inference and applications.
Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 2018, vol. 66, no. 1, p. 245-252. ISSN: 1211-
8516.

KHUSAINOV, D.; FEDOROVA, K.; DIBLIK, J.; BASTINEC, J. About one mathematical model of dynamics of free
competition market. Visnik Kiivskogo nacionalnogo universitetu imeni Tarasa Shevchenko, Kibernetika, 2018, vol.
17, no. 1, p. 44-53. ISSN: 1728-3817.

BEREZANSKY, L.; DIBLIK, J.; SVOBODA, Z.; SMARDA, Z. Exponential stability of linear delayed differential
systems. APPLIED MATHEMATICS AND COMPUTATION, 2018, vol. 2018, no. 320, p. 474-484. ISSN: 0096-3003.

LABOUNEK, R.; BRIDWELL, D.; MARECEK, R.; LAMOS, M.; MIKL, M.; SLAVICEK, T.; BEDNARIK, P.;
BASTINEC, J.; HLUSTIK, P.; BRAZDIL, M.; JAN, J. Stable Scalp EEG Spatiospectral Patterns Across Paradigms
Estimated by Group ICA. BRAIN TOPOGRAPHY, 2018, vol. 31, no. 1, p. 76-89. ISSN: 0896-0267.

DIBLIK, J.; SVOBODA, Z. Asymptotic properties of delayed matrix exponential function via Lambert function.
DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS-SERIES B, 2018, vol. 72, no. 10, p. 123-144. ISSN:
1553-524X.

STEVIC, S.; IRICANIN, B.; SMARDA, Z. Product-type System of Difference Equations with Multiplicative
Coefficients Solvable in Closed Form. Journal of Computational Analysis and Applications, 2018, vol. 24, no. 6, p.
1088-1101. ISSN: 1572-9206.

Bachelor’s Courses

Discrete Mathematics Mathematics 2

(doc. RNDr. Martin Kovar, Ph.D.) (prof. RNDr. Jan Chvalina, DrSc.)
Mathematical Seminar Mathematics 3

(RNDr. Petr Fuchs, Ph.D.) (Mgr. Irena Hlavi¢kova, Ph.D.)
Mathematics 1 Probability and Statistics

(doc. RNDr. Edita Kolafova, CSc.) (doc. RNDr. Jaromir Bastinec,CSc.)

Mathematics 2 for Audio Engineering
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(RNDr. Zdenék Svoboda, CSc.)

Selected Parts from Mathematics I.
(doc. RNDr. Zdenék Smarda, CSc.)

Seleceted Parts from Mathematics II.
(doc. RNDr. Zdenék Smarda, CSc.)

Mathematics in Electrical Englineering
(RNDr. Petr Fuchs, Ph.D.)

Master’s Courses

Differential Equations in Electrical Engineering
(prof. RNDr. Josef Diblik, DrSc.)

Matrice and Tensors Calculus

(doc. RNDr. Martin Kovar, Ph.D.)

Modern Numerical Methods

(doc. RNDr. Jaromir Bastinec, CSc.)

Mathematics
(Ing. MichalFusek, Ph.D.)

Ph.D. Courses

Discrete Processes in Electrical Engineering
(prof. RNDr. Josef Diblik, DrSc.)

Laboratories

Computer Laboratories (2) (simulation of application mathematical thematic wholes using Matlab, Maple, Mathe-

matica, Petr Fuchs)

Computer Laboratory for Mathematical Modelling (data simulation and processing using StatSoft and Maple-

Sim, Michal Novak)

Vector and Matrix Algebra
(RNDr. Zdenék Svoboda, CSc.)

Discrete Mathematics
(doc. RNDr. Martin Kovar, Ph.D.)

Mathematical Foundations of Fuzzy Logic
(doc. RNDr. Dana Hlinéna, Ph.D.)

Numerical Methods and Probability
(RNDr. Michal Novak, Ph.D.)

Probability, Statistics and Operation Research
(doc. RNDr. Jaromir Bastinec, CSc.)

Stochastic Processes
(doc. RNDr. Jaromir Bastinec,CSc.)

Coding in Informatics
(RNDr. Petr Fuchs, Ph.D.)

Probability, Statistics and Operations Research
(doc. RNDr. Jaromir Bastinec, CSc.)

Mathematics is also instructed using modern mathematical programmes in the department’s computer laboratory.



7.8 Department of Microelectronics

doc. Ing. Jifi Haze, Ph.D.
Head

Technicka 3058/10

616 00 Brno

tel.: 541 146 159

fax: 541 146 298

e-mail: umel@feec.vutbr.cz

Professors Associate Professors

prof. Ing. Dalibor Biolek, CSc. doc. Ing. Jana Drbohlavova, Ph.D.
prof. Ing. Jaroslav Bousek, CSc. doc. Ing. Luka$ Fuijcik, Ph.D.

prof. Ing. Vlad_lslgv Musil, CSc. doc. Ing. Jifi Haze, Ph.D.

prof. Ing. Radimir Vrba, CSc. doc. Ing. Jaromir Hubalek, Ph.D.

doc. Ing. Jaroslav Kadlec, Ph.D.
doc. Ing. Fabian Khateb, Ph.D.
doc. Ing. Radek Kuchta, Ph.D.
doc. Ing. Pavel Legat, CSc.

doc. Ing. Radovan Novotny, Ph.D.
doc. Ing. Josef Sandera, Ph.D.
doc. Ing. Pavel Steffan, Ph.D.
doc. Ing. Ivan Szendiuch, CSc.
doc. Ing. Franti$ek Urban, CSc.

Lecturers

Ing. Martin Adamek, Ph.D., Ing. Edita Hejatkova, Ing. Vilém Kledrowetz, Ph.D., Ing. Michal Pavlik, Ph.D., Ing. Jan
Pekarek, Ph.D., Ing. Jana Pekarkova, Ph.D., Ing. Jan Prasek, Ph.D., Ing. Roman Prokop, Ph.D., Ing. Michal
Reznicek, Ph.D., Ing. Ondrej Sajdl, Ph.D., Ing. Martin Stava, Ph.D., Ing. Jaromir Zak, Ph.D.

Research Workers

Dr. Alon Ascoli, Mgr. Zdenka Fohlerova, Ph.D., doc. RNDr. Pavel Kopel, Ph.D., doc.Ing. Pavel Neuzil, Ph.D., DrSc.,
Ing. Lukas Nejdl, Ph.D., RNDr. Luka$ Richtera, Ph.D., prof. Dr. Ulrich Schmid, Dr. Michael Schneider, prof. Ronald
Tetzlaff, doc. Mgr. Markéta VaculoviCova, Ph.D., doc. RNDr. Ondfej Zitka, Ph.D.

Ph.D. Students

Ing. Vojtéch Dvorak, Ing. Jiti Hofman, Ing. Milan Holik, Ing. Luka$ Hruby,Ing. Milan Hurban, Ing. Ondfej Chmela,
Ing. Tomas Januds, Ing. Michal Jelinek, Ing. Milan Jilek, Ing. Michal Kerndl, Ing. Stanislav Kratky, Mgr. Zdenka
Kuchtova, Ing. Vladimir Levek, Ing. Michal Macek, Ing. Barbora Mojrova, Ing. Tomas Musil, Ing. Luka$ Novak,
Ing. Véclav Novotny, Ing. Alexandr Otahal, Ing. Karel Ptagek, Ing. Bc. Pavel Rihak, Ing. Josef Skacel, Ing. Jakub
Somer, Ing. Katefina Urbankova, Ing. Radek Vala, Ing. Martin Vala, Ing. Jan Valicek, Ing. David Veverka,
Ing. Radim Zahradnicek

Administrative and Technical Staff

Mgr. Jana Band, Ing. Marek Bohrn, Ph.D., Ing. Martin BurSik, Ph.D., Mgr. Jana Helena Cirkvova, Ing. Evelina
Gablech,Ing. Imrich Gablech, Ing. Martina Garova, Ph.D., Ing. Ondfej Hégr, Ph.D., Ing. Radim Hrdy, Ph.D.,
Ing. Jaroslav Jankovsky, PhDr. Jarmila Jurasova, Ph.D., Ing. Jifi Kudr, Ph.D., RNDr. Michal Masafik, Ph.D.,
Ing. Bretislav Mikel, Ph.D., Bc. David Nejezchleb, Ph.D., Petra Prochazkova DiS, Ing. Vojtéch Svatos, Ing. Jifi
Subarda, Ing. Miroslav Zemanek, Ph.D.
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Main Interests

The department is responsible for instruction in basic subjects, mainly electronic components and circuits, andsub-
jects specialised in the design of integrated circuits and microelectronic technology in Bachelor and follow-up Master
degree programmes.

Basic and applied research was focused on integrated circuits, sensors and microelectronic technologies. The main
areas of interest were:

e design of voltage, current and mixed-mode circuits

e design of circuits with switched capacitors and switched currents

e cosmic applications

e  basic research of memristors, memcapacitors and meminductors

e MEMS structures design and simulation through COMSOL a ANSYS

¢ methods of signal evaluation from chemo-sensors, optosensors and biosensors, mainly gases and toxic
materials

e advanced technologies for components, surfaces and sensors

o formation of nanostructures (nanodots, nanotubes, nanocolumns) using advanced nanotechnologies
e simulation and evaluation of the reliability of 3D linking systems

e novel methods of thixotropic material nonvacuum deposition in 3D circuits

o reliability of lead-free solders

e advanced methods of semiconductor chips interconnection and packaging

e simulation of electronic kits and packages in ANSYS

e non-conventional application of thick films (sensors, attenuators, shielding, antennas etc)

The department also designs and tests hybrid intergrated circuits.

The department closely cooperated (student placements) with Technical University in Sofia (Bulgaria), TU llmenau
and IMMS Erfurt, Germany, and maintained research cooperation with Autoflug, Hamburg, Catalonia University
Rovira i Virgili in Tarragona, microelectronic centre CNM in Barcelona, research laboratory IMEC-KHBO in Belgium,
UC Berkeley, UC San Diego, NIST Gaithersburg (USA), Tampere University of Technology, Politecnico Di Torino,
and TU Dresden.

With Fill Factory, RoZnov pod Radhos$tém (former Solartec) and research centre ISC Konstanz, we started research
on the effect of the surface structure of crystalline quartz cells on their properties. The department closely coope-
rates with the ‘Centre of Excellence CEITEC'.

Major Achievements

The department’s staff was involved in 3 projects ot the 7th EU Framework in programmes ARTEMIS JU and
ENIAC JU, 3 GACR projects, 3 MPO projects and 1 TACR project. In October 2018 the department coorganised
the ,international IMAPS flash Conference 2018 with participation of Czech and international experts. There were
50 participants and 30 papers on microelectronics and technology were presented there.
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The group involved in microelectronic technology and casting headed by Mr. Otahal provided instruction in subjects
BMTS, MMTE, MVSK, BMEP and BMP2 for full-time students and instruction in other three subjects for part-time
students. The group focused on several research and development topics. An important part of its focus was crea-
ting a new method for reballing electronic BGA packages. Based on this research a new method of doing so directly
into the heated template was performed and patented. The uniqueness of the method was awarded with TACR
GAMA project which is aimed at developing a soldering device with a heated template for the process of reballing,
followed by its subsequent commercialisation. In this area the group also dealt with the research on the impact of
heat current created by soldering on the inner structure and mechanical properties of the ball-shaped soldering
seam in BGA packages. Another research was performed on hard soldering used at conducting cermet thick layers
testing the possibility of using a manual soldering device without the need of using inert shielding atmosphere. An
interdisciplinary research was conducted on measuring the amount of heavy metals in edible insect. The most
significant achievement in the cooperation with the industry was the selling of the licence for production of glass
substrates with chip components designed for detecting the washing medium activity when cleaning the PCB after
soldering. Among other successes can be listed several economic contracts with electrical engineering companies
focusing on optimalisation of soldering, electronic chip components failures analysis and hybrid intergrated circuit
construction.The research and development results were published at ISSE conferences in Serbia, IMAPS flash
Conference in Brno and Student EEICT. Scientific papers were also published in Journal of Electrical Engineering
and Potravinarstvo Journal.

The group LabSensNano (Laboratory of microsensors and nanotechnology) led by J. Hubalek continued their in-
volvement in the centre SIX and Central European Technology Institute. The team was engaged in research and
development of physical and chemical sensors and biosensors for medical, environmental and specific applcations
using micro- and nanotechnologies. An IR camera with novel characteristics for scanning in a broader spectrum
than usual in thermovision cameras was designed, using MEMS technologies. Development of the Lab on a chip
technology for ultra-fast analysis in mobile devices continued. It further deals with the study of the nanowires sen-
sitive properties. Research outcomes were published in impact journals and presented at Web of Science (ISI)
conferences.

The team working on custom integrated circuits led by L. Fujcik focused on the development of intelligent submicron
structures and systems for modern microsensors and low-input and low-voltage applications. An integrated circuit
for basic evaluation circuit (future building block of a line evalution system) was designed for measurement of tem-
perature changes in resistivity of a bolometer sensor working as an integrator based on the principle of A%
modulation.The integrated circuit has been designed to evaluate the change in bolometer resistivity due to heating
by incident infrared radiation. This structure was patented and then published in impact journals. Over the last years
the group for design of custom integrated circuits has become involved in the development of devices for use in the
space, mainly smaller devices able to affect significantly certain key functions of space satellites. We are currently
involved in the project METOP SG 3MI’ where we are developing all electronics, from power components to signal
processing, control and automation of engine. It is an optical experiment for monitoring of the surface area of earth,
climate, atmospheric temperature and moisture. A new generation of meteo satellites is being developed to provide
high quality data on climate development. These are projects of the ‘European space agency’ (ESA). They are very
complex and require high technical competence, therefore many European topteams are involved, and we closely
cooperate with them.

A joint team of the department and companies IMA s. r. 0. continued development of system for monitoring proces-
ses using modern tools for their optimalisation, supported by the Ministery of Industry and Trade. A successful
cooperation with the BD Sensors, s.r.0. company continued, focusing on the developmenet of novel sensors for low
pressure and their intergration into distant management.

A joint team of the department and companies CROSS Zlin and NETWORK GROUP, s.r.o. continued development
of a novel sensor for the system of dynamic weighing of vehicles. Successful cooperation with the BD Sensors,
s.r.o company continued on the research focused on low pressure and vacuum pressure sensor. With other partners
we worked on wireless network and communication protocols. The key objective of this cooperation was the deve-
lopment of reliable identification systems based on wireless technology from MICRORISC s.r.o.

In 2018 the research team led by Professor Biolek got a project GACR 18-21608S ,Memristors and Other Non-
Conventional Elements' together with other team collaborators from TU Dresden. The research was conducted in
cooperation with other excellent European workplaces under the European platform COST IC 1401 “Memristors -
Devices, Models, Circuits, Systems and Applications (MemoCiS)”. Among other successes can be listed a new
methodology of predictive modelling of complex various nature dynamic systems applied on nanosystems.The main
advantage of these models is magnitudal growth in speed of computer simulations and the possibility of automatic
synthesis of complex systems made of fundamental building blocks comprising memristors as well. The synthesis
uses newly discovered general principle of duality for higher order elements from Chua table. In cooperation with
TU Dresden, Forshungszentrum Juelich (Germany), Democritus University of Thrace (Greece), Politecnico di Mi-
lano (Italy), UC Berkeley (USA) and Politecnico di Torino (Italy) other current problems in memristive systems were
dealt with, such as “fading memory“ phenomenon, observed at Hewlett-Packard and ,Hafnium-Oxide RRAMs* me-
mristors and their application in CNN and “bio-inspired” electronics. Results were published in prestigious impact
journals.
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Major Research Projects

System for Process Monitoring with Utilisation of Modern Tools forl Their Optimisation (SYMONPRO) —
FV10562

Investigator: Radimir Vrba

Memristors and Other Non-Conventional Elements - GACR 18-21608S,

Investigator: Dalibor Biolek

Development of Intelligent Tunable White Universal Connectivity Lights — TH03010472

Investigator: Pavel Steffan

Microfuidics-Based Ultrafast Differential Fluometry for Pharmaceutical Research (uDSF) — GACR 16-
11140S

Investigator: Jaromir Hubalek

Unique Versatile Security Camera Based on Nanotechnologies — V120152019043,
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Main Interests

Research is focused on modern electronic circuits, novel signal processing methods, microwave circuits, antennas
and wireless communication. Our areas of interest are mobile, satellite and optical communications, analog and
digital systems, microprocessor technology, low-frequency and audio electronics, digital radio and televisio n tech-
nology and electromagnetic compatibility (EMC).

Research was financed from 5 projects of Czech Science Foundation (GA CR) and 5 projects of the Technology
Agency of the Czech Republic (TA CR). The department was involved in 2 projects of Ministry of Industry and Trade
(MPO CR) and 3 internal specific research grants of Brno University of Technology.

The department participated in 2 European projects H2020,1 bilateral project CZ - AT, 1 project of international
cooperation COST, and it cooperated in contracts for leading international partners (Volkswagen, Rohde &
Schwarz, ON Semiconductors) and nearly 20 direct contracts for Czech companies (Skoda Auto, Barco, CSRS,
PBS, OZM, IMA, etc.)

We cooperate with many professional organisations and societies. Staff members are engaged in the committee of
the Czech and Slovak section of IEEE and Radioengineering Society.There has been active cooperation with the
Czech Electrotechnical Society. The department supports activities of Radioclub OK2KOJ and the Student Section
of IEEE at Brno University of Technology and is a collective member of the international organisation AMSAT (Radio
Amateur Satellite Corporation) and URSI (International Union of Radio Science).
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Laboratory of Communication Systems

Major Achievements

The department participates, in cooperation with departments of telecommunications, microelectronics, theoretical
and experimental electrical engineering and physics, in the regional ‘Centre of Applied Research SIX’ (Centre of
Sensor, Information and Communication Systems). The centre receives institutional support, it is involved in a nu-
mber of national and European projects and employes research workers and Ph.D. students.

Research is centred on radiofrequency systems for transport vehicles (team leader Ale$ Proke$), future generations
of mobile communication systems (Roman Marsalek) and applied electromagnetism (Jaroslav Lacik). The teams
are involved in several national applied research projects of TACR and MPO.

In 2018 the department joined the interenational activities COST, namely CA15104 The Inclusive Radio Communi-
cations (IRACON), defining future communication beyond the 5G net development horizon.

The department was also involved in national basic and applied research projects, in the European project H2020
‘European Integrated Research and Training Network on Convergence of Electronics and Photonics Technol ogies
for Enabling Terahertz Applications’ (CELTA) and Smart City Lighthouse Project (RUGGEDISED). A bilateral coo-
peration CZ - At was contracted by the initial project Interoperability of Heterogeneous Radio Systems.

Research results are immediately incorporated in the curricula of the Bachelor, Master and Ph.D. study area Electro-
nics and Communications.
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For secondary school students, the department prepared the ‘Radio Engineering Workshop’ and the second finals
of the competition ‘Golden Transistor 2018’ where student teams compete for the best technical project presenta-
tion and prizes from sponsors.

Major Research projects

Convergence of Electronics and Photonics Technologies for Enabling Terahertz Applications (CELTA) —
European project H2020-MSCA-ITN-2015 no. 675683

Investigator: Zbynék Raida

Future tranceiver techniques for the society in motion — GA €R &. GA17-18675S,

Investigators: Markus Rupp (TU Vienna) and. Roman Marsalek.

Mobile channel analysis and modelling in millimeter wave band — GA CR é. 17-27068S,

Investigators: Christoph Mecklenbrauker (TU Vienna) and Ale$ Prokes

Interoperability of Heterogeneous Radio Systems (InterOP) — bilateral project INTERREG ¢. ATCZ175,
Investigator: Vojtéch Derbek

Future Wireless Radio Communication Networks in Real Scenarios (FEWERCON) — COST LTC ¢&. 18021,
Investigator: Ladislav Polak, Ph.D.

Development of an Efficient Climatisation System for Training Jet Aircraft — TA €R no. TH02010981
Investigator: Zdenék Kolka

Tools for Synthesis of Aerials and Sensors — TA CR no. TA04010457

Investigator: Petr Kadlec

Digital Spectrometer of Mixed Fields of Photons and Neutrons— MPO CR no. FV20453

Investigator: Michal Kubi¢ek
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Bachelor’s Courses

Analog Electronic Circuits

(prof. Ing. Lubomir Branc¢ik, CSc.)
Electromagnetic Compatibility

(Ing. Jifi Dfinovsky, Ph.D.)

EM Waves, Antennas and Lines
(prof. Dr. Ing. Zbynék Raida)
Electronic Practice

(Ing. Ivana Jakubova)

Pulse and Digital Techniques

(doc. Ing. Tomas Fryza, Ph.D.)
Communication Systems

(prof. Ing. Ales Prokes, Ph.D.)
Microprocessor Techniques and Embedded Systems
(doc. Ing. Tomas Fryza, Ph.D.)
Microwave Techniques

(doc. Ing. Jaroslav Lacik, Ph.D.)
Modern Wirelless Communication
(doc. RNDr. Jitka Poménkova, Ph.D.)
Power Supply Systems

(Ing. Michal Kubic¢ek, Ph.D.)

Analog Filter Design

(doc. Ing. Jifi Petrzela, Ph.D.)
Low-frequency and Audio Electronics
(prof. Ing. Tomas Kratochvil, Ph.D.)

Master’s Courses
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Computers and Programming 1
(doc. Ing. Jifi Sebesta, Ph.D.)
Computers and Programming 2
(doc. Ing. Jifi Sebesta, Ph.D.)
CAD of Electronic Circuits

(prof. Dr. Ing. Zdenék Kolka)

CAD in Communication Subsystems
(Ing. Petr Kadlec, Ph.D.)

Radio and Mobile Communication
(prof. Ing. Stanislav Hanus, CSc.)
Radio Receivers and Transmitters
(prof. Ing. Ales Prokes, Ph.D.)
Signals and Systems

(prof. Ing. Milan Sigmund, CSc.)
High Frequency Techniques

(Ing. Tomas Urbanec, Ph.D.)
Optical Communication Fundamentals and
Optoelectronics

(Ing. Lucie Hudcova, Ph.D.)
Fundamentals of TV Technology
(prof. Ing. Stanislav Hanus, CSc).



Advanced radio communication systems
(doc. RNDr. Jitka Poménkova, Ph.D.)
Analysis of Radiocommunication Signals
(doc. RNDr. Jitka Poménkova, Ph.D.)
CAD in Microwaves

(prof. Dr. Ing. Zbynék Raida)

Digital Television and Radio Systems
(prof. Ing. Toma$s Kratochvil, Ph.D.)
Quantum and Laser Electronics

(Ing. Lucie Hudcova, Ph.D.)

Microcontrollers for Advanced Applications

(Ing. Ale$ Povalag, Ph.D.)

Design of Antennas and Radio Links
(doc. Ing. Jaroslav Lacik, Ph.D.)
Computer and Communication Networks
(prof. Dr. Ing. Zdenék Kolka)
Microprocessors with ARM Architecture
(Ing. Ale$ Povalag, Ph.D.)
Programmable Logic Devices

(Ing. Michal Kubicek, Ph.D.)

Ph.D.Courses
Modern Digital Wireless Communication
(prof. Ing. Milan Sigmund, CSc.)

Laboratories

Radiofrequency ldentification

(Dr. Techn. Vojtéch Derbek)
Radioelectronic Measurement

(Ing. Jifi Dfinovsky, Ph.D.)

Radars and Navigation Systems

(doc. Ing. Jiti Sebesta, Ph.D.)

Radio Relay and Satellite Communication
(Ing. Filip Zaplata, Ph.D.)

Implementation of Software Communication Systems
(prof. Ing. Roman Marsalek, Ph.D.)
Mobile Communication Systems

(doc. Ing. Martin Slanina, Ph.D.)

Theory of Electronic Circuits

(doc. Ing. Jifi Petrzela, Ph.D.)

Wireless Communication Theory

(prof. Ing. Roman Marsalek, Ph.D.)
Video and Multimedia Technology

(doc Ing. Martin Slanina, Ph.D.)

Modern Electronic Circuit Design
(prof. Dr. Ing. Zdenék Kolka)

Digital Communication Systems

Laboratory of Analog Electronic Circuits (instruction in analog electronics, lvana Jakubova, Lubomir Brancik,

JiFi Petrzela, Roman Sotner)

Laboratory of Electromagnetic Compatibility EMC (research and instruction in EMC and pre-certifying tests
ofinterference and resistance according to European norms, Jifi Dfinovsky)
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Laboratory of Low-Frequency Applications (research and instruction in audio technology, low-frequency electro-
nics and power supply systems for electronic devices, Tomas Kratochvil, Michal Kubi¢ek)

Laboratory of Sighals and Digital Technology (research and instruction in signals and digital technology, Viera
Biolkova, Milan Sigmund, Tomas Fryza)

Laboratory of Microprocessor Technology (instruction in microprocessor and microcomputer technology, Tomas
Fryza, Ales Povalac)

Laboratory of Communication Systems (research and instruction in communication systems, data transmission,
Ales Prokes)

Laboratory of Optoelectronics and Photonics (research and instruction in optoelectronics, photonics and opti-
calcommunications, Otakar Wilfert, Lucie Hudcova, Peter Barcik)

Laboratory of TV and Video Technology (research and instruction in digital TV and video technology, Martin
Slanina, Ladislav Polak)

Laboratory of Microwave Technology (research and instruction in microwave technology and special electronic-
components, Tomas Urbanec, Jifi Dfinovsky)

Laboratory of Mobile Communications (research and instruction in mobile wireless communication, StanislavHa-
nus, Martin Slanina, Jifi Milo$)

Laboratory of Antennas and Electromagnetic Field (research and instruction in EM fields, antennas and design
of radio links, Jaroslav Lac¢ik, Tomas Mikulasek)

Laboratory of Radio Relay and Satellite Communication (research and instruction in radio and satellite commu-
nication, radiolocation and navigation, Miroslav Kasal, Filip Zaplata)

Laboratory for Student Research (student projects, theses, self-study, Jifi Sebesta)

Electronic Technology Laboratory (dry and wet techniques for printed circuit boards, photographic production of
patterns, Ale$ Vancura, Jaroslav Vorac)

Computer Laboratories (two laboratories for computer-aided exercises in circuits, signals and systems, special
areas of radioelectronics and communication technology, Josef Bana)

Research Laboratory of Experimental Satellite Communication (research and development of subsystems for
satellite communication and navigation, telemetric and command stations of experimental AMSAT satellites, Miro-
slavKasal)

Research Laboratory of Numerical Methods (applied electromagnetism and electromagnetic field modelling,
Zbynék Raida, Petr Kadlec)

Research Laboratory of Optical Communications (research in measurement, testing and design of
lighttransmitting and atmospheric optical connectors, Otakar Wilfert, Lucie Hudcova, Peter Barcik)

Research Laboratory of Signal Processing (digital radio communication and methods for digital signal proces-
sing, Roman Marsalek)
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7.10 Department of Telecommunications

prof. Ing. Jifi MiSurec, CSc.
Head

Technicka 3082/12

616 00 Brno

tel.: 541 146 990

e-mail: utko@feec.vutbr.cz

Professors Associate Professors

prof. Peter Brezany doc. Ing. Karel Burda, CSc.

prof. Ing. Miloslav Filka, CSc. doc. Ing. Radim Burget, Ph.D.
prof. Ing. Jifi MiSurec, CSc. doc. Ing. Petr Cika, Ph.D.

prof. Ing. Zdenék Smékal, CSc. doc. Ing. Jan Hajny, Ph.D.

prof. Ing. Kamil Vrba, CSc. doc. Ing. Norbert Herencsar, Ph.D.

doc. Ing. Jifi HoSek, Ph.D.

doc. Ing. Jan Jefabek, Ph.D.
doc. Ing. Dan Komosny, Ph.D.
doc. Ing. Jaroslav Koton, Ph.D.
doc. Ing. Ivo Lattenberg, Ph.D.
doc. Ing. Petr Mlynek, Ph.D.
doc. Ing. Vit Novotny, Ph.D.
doc. Ing. Milo$§ Orgon, Ph.D.
doc. Mgr. Pavel Rajmic, Ph.D.
doc. Ing. Kamil Riha, Ph.D.
doc. Ing. Jifi Schimmel, Ph.D.
doc. Ing. Jaroslav Sklenaf, CSc.
doc. Ing. Petr Sysel, Ph.D.

doc. Ing. Vladislav Skorpil, CSc.
doc. Ing. Vaclav Zeman, Ph.D.

Lecturers

Ing. Miroslav Balik., Ph.D., Ing. Radim Ciz, Ph.D., Mgr. Radka Koton, Ing. Pavel Hanék, Ph.D., Ing. Ondfej Krajsa,
Ph.D., Ing. David Kubanek, Ph.D., Ing. Anna Kubankova, Ph.D., Ing. Lukas Langhammer, Ph.D., Ing. Lukas Malina,
Ph.D., Ing. Zdenék Martinasek, Ph.D., Ing. Jiti Mekyska, Ph.D., Ing. Jifi Pfinosil, Ph.D., Ing. Pavel Silhavy, Ph.D.,
Mgr. Karel Slavi¢ek, Ph.D.

Research Workres, Technical and Administrative Staff

Ing. Vlastimil Clupek, Ing. Jakub Frolka, Ing. Tomas$ Horvath, Magda Lounkova, Hana Luke$ova, Ing. Lukas Malina,
Ph.D., Ing. Jan Masek, Ing. Pavel Masek, Ing. Jifi Mekyska, Ph.D., Ing. Petr Minster, Ph.D., Luka$ Pazdera, Robert
Pernica, Jitka Sichova, Ing. Vaclav Uher, Ph.D., Ing. Katefina Zehlova

Ph.D. Students

Ing. Petr BlaZek, Ing. Josef Brychta, Ing. Rastislav Cerveriak, Ing. Milan Cugka, Ing. Petr Dejdar, Ing. Marie
Mangova, Ing. Jan Dorazil, Ing. Petr Dzurenda, Ing. Jakub Frolka, Ing. Radek Fujdiak, Ing. Zoltan Galaz, Ing. Tomas
Gerlich, Ing. Juraj Giertl, Ing. Pavol Harar, Ing. Tomas Horvath, Ing. Petr ligner, Ing. Tomas Kiska, Ing. Lukas Koci,
Ing. Martin Kenyeres, Ing. Martin Kolafik, Ing. Jan Krej€i, Ing. Petr Lezak, Ing. Tomas Lieskovan, Ing. Zdenék
Mzourek, Ing. Pavel Masek, Ing. Jan Ma$ek, Ing. Vaclav Mecerod, Ing. Petr Musil, Ing. Vojtéch Myska, Ing. Michaela
Novosadova, Ing. Adam Olejar, Ing. Vaclav Oujezsky, Ing. Lukas Povoda, Ing. Josef Polak, Ing. Marek Sikora, Ing.
Pavel Sikora, Ing. David Smékal, Ing. Pavel Seda, Ing. Pavel Zaviska, Ing. FrantiSek Urban, Ing. Lukas Vi€ek, Ing.
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Krystof Zeman, Ing. Vojtéch Burian, Ing. Jan Dvorak, Ing. David Grenar, Ing. Pavol Ilko, Ing. Petr KFiz, Ing. Jan
Mucha, Ing. Jifi Pokorny, Ing. Zuzana Polesakova, Ing. Martin Rajnoha, Ing. Jan Slacik, Ing. Ondfej Sladok, Ing.
Vojtéch Zvongak, Ing. Martin Stdsek

Main Interests

The department has been developing the Bachelor study programme ‘Teleinformatics’ and Master programme ‘Te-
lecommunications and Information Technology’. We seek balance in education in all areas of communications,
students are trained in all computing systems, computer networks, learn to develop network aplications in various
programming languages. They are instructed in the design of analog and digital circuits, microprocessosrs an signal
processors and their applications. The students can specialise in multimedia informatics i.e. digital speech, music
and image processing. There is a follow-up Ph.D. programme ‘Teleinformatics’.

Another Bachelor study programme is ‘Audio Engineering’. The programme has been provided in cooperation with
Janacek Academy of Music and Performing Arts, Faculty of Music. The programme provides interdisciplinary Ba-
chelor education in audio engineering and is focused on training of audio engineers with technical and artistic
approach to the latest audio technology, audio signal processing, musical production and studio practice. The Mas-
ter programme was accredited in 2015 when instruction in the study programme ‘Information Safety’ (IBEP) was
launched. This interdisciplinary programme is focused on internet and network protection information and commu-
nication safety (ICT). The students learn how to configurate and maintain extensive computer infrastruct res and
test computer security by ethical hacking. The study programme offers interesting and attractive subjects in crypto-
graphy of programming or network operating systems, and also software law and economic aspects connected with
safety issues. This interdisciplinary programme is provided in cooperation with Faculty of Law, Masaryk Univesity
in Brno and Faculty of Business and Management, Brno University of Technology. The scope of training prepares
students not only for technical positions, but also commercial or management positions and consultancy.
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Prototype of a voice-controlled smart household operated by sensors and loT devices

The department has been successful in obtaining funds from various education and research projects. In 2018
research and development teams conducted basic and applied research projects of nearly 50 million CZK. A re-
search team has been engaged in providing up-to-date multimedia services via mobile and wireless networks. The
department was involved in research and development for industry in the frame of MPO, TACR, GACR and Ministry
of the Interior projects. We continued cooperation with GiTy a.s., Webnode s.r.o0., 2N Telekomunikace, MegA, a.s.-
Méfici Energetické aparaty, TTC telekomunikace and 3S s.r.o. We dealt with commercial projects for T-Mobile,
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Honeywell, Telekom Austria, E.ON Ceska republika and AT&T. The department’s staff members are involved in
operation of the regional centre SIX — ‘Centre of Sensor, Information and Communication Systems’.

Major Achievements

The main research interests of the department are converged information and communication systems focused on
multimedia informatics, electronic systems for medical technology. In 2018 the department achieved very good
results in:

Solution of cryptographic protection of communication and information systems of data networks, security of electro-
nic archives.

Design and implementation of algorithms for digital processing of speech and music signals for telecommunication
and multimedia applications, embedded systems for acoustic signal processing, and software for these systems.
Development of electronic devices for medical data transmission and processing, design and implementation of
algorithms for processing and analysis of biomedical signals (NMR and CT tomography and ultrasound) and 3D
modelling of parts of human body for diagnostics and surgery.

Research and development of telemetric systems, remote data collection systems, systems for wireless sensor
networks, networks for industrial data collection and control (smart grids of power plants, waterworks, transporta-
tion, etc.).

Design and optimisation of algorithms for digital signal processing (digital filters, signal detection, spectral analysis,
etc.), implementation of algorithms in signal processors and microcontrollers.

Research and design of systems of speech and image processing, security of multimedia systems archives, evalu-
ation of emotions in speech and mimics via genetic programming.

Research and development of an intelligent system for power grid control and identification of threats in power grid
infrastructure.

Major Research Projects

Research of Cryptographic Primitives for Secure Authentication and Protection of Digital Identity - GACR
GP14-25298P

Investigator: Jan Hajny

Research and Development of a Technology for Detection of Emotions in Unstructured Data — MPO
FRTI4/151

Investigator: Zdenék Smékal
Stress Tester ICT — MV CR VI20152018002,
Investigator: Vaclav Zeman

Smart Solution for Increase in Efficiency and Working Process Automatization Implementing Industry 4.0
— MPO FV20487,

Investigator: Petr Mlynek

Detection of Safety Threats on Active Elements of Critical Infrastructures— VI2VS/428

Investigator: Petr Miinster

Systems Synthesis and Analysis — GA16-06175S

Investigator: Jaroslav Koton

Active Elements with Differential Gates for Design of Original Non-Differential and Pseudo-Differential
Function Blocks — GJ16-11460Y

Investigator: Norbert Herencsar

Perfusion MR Imaging by Scan Compression — GA16-13830S

Investigator: Pavel Rajmic
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(doc. Ing. Jan Hajny, Ph.D.)
Introduction to Computer Typography and Graphics
(doc. Mgr. Pavel Rajmic, Ph.D.)
Security Systems

(doc. Ing. Karel Burda, CSc.)
Accesses and Transports Networks
(doc. Ing. Vladislav Skorpil, CSc.)
Network Architecture

(doc. Ing. Vit Novotny, Ph.D.)
Object Oriented Programming

(doc. Ing. Ivo Lattenberg, Ph.D.)

Transmission Media
(prof. Ing. Miloslav Filka, CSc.)

Hardware of Computer Networks

(doc. Ing. Jaroslav Koton, Ph.D.)
High-speed Communications Systems
(doc. Ing. Vladislav Skorpil, CSc.)

Practical Exercises in Information Networks
(doc. Ing. Petr Cika, Ph.D.)

CISCO akademy 1 — CCNA
(doc. Ing. Dan Komosny, Ph.D.)
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CISCO akademy 5 — CCNP
(Ing. Anna Kubankova, Ph.D.)

CISCO akademy 3 — CCNP
(doc. Ing. Jan Jefabek, Ph.D.)

CISCO akademy 4 — CCNP
(doc. Ing. Radim Burget, Ph.D.)

CISCO akademy 2 — CCNA
(Ing. Anna Kubankova, Ph.D.)

Master’s Courses in Telecommunications and Information Technology

Information System Security
(doc. Ing. Karel Burda, CSc.)
CISCO Academy |

(doc. Ing. Dan Komosny, Ph.D.)
CISCO Academy II, V

(Ing. Anna Kubankova, Ph.D.)
CISCO Academy lli

(doc. Ing. Jan Jefabek, Ph.D.)
CISCO Academy IV

(doc. Ing. Radim Burget, Ph.D.)
Digital Audio Signal Processing
(Ing. Miroslav Balik, Ph.D.)
Digital Signal Processing

(prof. Ing. Zdenék Smékal, CSc.)
Modern Computer Graphics
(doc. Mgr. Pavel Rajmic, Ph.D.)
Mobile Network Communication Systems
(doc. Ing. Milo$ Orgon, Ph.D.)
Cryptography

(doc. Ing. Vaclav Zeman, Ph.D.)
Modern Network Technologies
(doc. Ing. Jaroslav Koton, Ph.D.)
Multimedia

(doc. Ing. Petr Cika, Ph.D.)

Projecting, Administration and Security of Computer

Networks

(doc. Ing. Karel Burda, CSc.)
Optical Networks

(prof. Ing. Miloslav Filka, CSc.)

Ph.D. Courses
Applied Cryptography
(doc. Ing. Karel Burda, CSc.)
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Computers and Peripheral Devices

(Ing. Miroslav Balik, Ph.D.)
Computer-Supported Solution of Engineering
Problems

(prof. Ing. Jifi Misurec, CSc.)

Modern Communication Techniques

(doc. Ing. Jan Jefabek, Ph.D.)

Advanced Techniques of Image Processing
(doc. Ing. Kamil Riha, Ph.D.)

Wireless Sensor Networks

(Ing. Ondrej Krajsa, Ph.D.)

Digital Signal Processors

(doc. Ing. Petr Sysel, Ph.D.)

Services of Telecommunication Networks
(doc. Ing. Vladislav Skorpil, CSc.)
Theoretical Informatics

(doc. Ing. Radim Burget, Ph.D.)

Theory of Communication

(Ing. Radim Ciz, Ph.D.)

Advanced Data Transmission Technology
(doc. Ing. Vaclav Zeman, Ph.D.)

A/D and D/A Converters

(prof. Ing. Kamil Vrba, CSc.)

Security Systems

(doc. Ing. Karel Burda, CSc.)

Speech Processing

(prof. Ing. Zdenék Smeékal, CSc.)
Telecommunication and Information Systems
(Ing. Pavel Silhavy, Ph.D.)

Modern Network Technologies
(doc. Ing. Jaroslav Sklenaf, CSc.)



nameésti

inoravsk

The department participated in Research and Development project by designing smart cities. In 2018 it became a
commercial company partner at supplying smart street furniture. Together with the partner two prototypes of smart
public transport stop were constructed for the Dopravni podnik mésta Brna, a.s., placed at Moravské namésti in
Brno. The department provided the software design for smart pannel, the weather station development and its
connectivity to the internet.

Laboratories

Laboratory of Circuit Technology (research of analog current-mode circuits, Kamil Vrba)

Laboratory of Converged Networks (research and instruction in modern data communication networks and ser-
vices, 2G - 4G mobile telecommunication networks and systems for data network provision of voice and multimedia
services, Vit Novotny, Pavel Silhavy)

Laboratory of Digital Music Studio (instruction and research in real-time multichannel audio signal processing on
PCs and embedded systems, Jifi Schimmel)

Laboratory of Electroacoustics and Studio Technology (anechoic chamber, instruction and research in
measurement of electroacoustic converters, identification and analysis of sound sources, space acoustics, analysis
and synthesis of sound fields, Jifi Schimmel)

Acoustic Laboratory (research in sound effects, multichannel sound systems, 3D audio, conference audio sys-
tems, Jifi Schimmel)

Laboratory of Grid Technology (instruction in network technologies, research of switch and indicator ma-
nagement, analysis of stationary and wireless local computer networks operation, modelling of algorithms used in
modern data networks, Jaroslav Koton)

Laboratory of Multimedia Services (research in design and multimedia communication services including multi-
media data digital processing, Petr Cika)

Laboratory of Data Transmission (instruction in data communication and research in data transmission, modula-
tion methods and error-protection codes, esp. for xDSL and PLC systems, modelling of access network and end
device characteristics, Pavel Silhavy)

Laboratory of Design Systems (instruction in programming languages, modelling of communication systems,
telecommunication networks and electronic circuits, research on modern communication technologies, design of
electronic devices, Radim Cl’i)

Laboratory of Sensor Systems and Signals (instruction and research in sensor networks based on the IEEE
802.15.4 standard, analysis of Zigbee and 6lowPAN protocols, sensor units configuration, data transmission and
wireless network management, microcontrollers Atmel AVR, Ondfej Krajsa)

Laboratory of Telecommunication Systems (instruction in Telecommunication Systems, research of error-free
transmission of messages, modelling of anti-error code systems, Vaclav Zeman)

Laboratory of Analog Circuits and Analog-Digital Conversion (instruction and research of analog circuits and
mutual analog-digital converters, David Kubanek)

Laboratory of Communication Systems (instruction and research in access and transportation networks, trans-
portation and connection systems, converged telecommunication and computer networks, high-speed systems and
telecommunication network services, Vladislav ékorpil)
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Laboratory of Transmission Networks (research in FPGA and high-rate multimedia data transmission up to 100
Gbl/s, Vladislav Skorpil)

Laboratory of Acoustic Signal Processing (design, optimisation and implementation of algorithms for speech
and acoustic signal processing, optimisation of algorithms for multi-core computing systems, instruction in Digital
Acoustic Signal Processing, computers and their peripherals, Miroslav Balik)

Laboratory of Multimedia Signals (research and development of multimedia embedded devices with ARM,
Harvard architecture and VLIW architecture digital signal processors, optimization of algorithms for real-time digital
signal processing, instruction in Signal Processors, Digital Filters and Digital Signal Processing, Petr Sysel)
Research and Instruction Laboratory of Safety Systems (research and development of cryptographic methods
for communication and information systems, research and development of electronic protection systems, Karel

Burda)
Telepresence Studio (research and development in videoconferencing and telepresenting services, Petr Cika)
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7.11 Department of Theoretical and Experimental Electrical Engineering

Technicka 3082/12
prof. Ing. Pavel Fiala, Ph.D. 61600 Brno
Head tel.: 541 146 281
e-mail: utee@feec.vutbr.cz

Professor Emeritus Associate Professors
prof. Ing. Libor Dédek, CSc. doc. Ing. Petr Drexler, Ph.D.
doc. Ing. Jan Mikulka, Ph.D.
Professors doc. Ing. Jifi Sedlacek, CSc.
. doc. Ing. Miloslav Steinbauer, Ph.D.
prof. Ing. Karel Bartusek, DrSc. doc. Mgr. Lenka Zajickova, Ph.D.

prof. Ing. Jarmila Dédkova, CSc.
prof. Ing. Pavel Fiala, Ph.D.
prof. Ing. Eva Gescheidtova, CSc.

Lecturers

Ing. Tibor Bachorec, Ph.D., Ing. Martin Cap, Ph.D., Mgr. Pfemysl Dohnal, Ing. Martin Friedl, Ph.D., Ing. Radim
Kadlec, Ph.D., Ing. Tomas Kfiz, Ph.D., Ing. Petr Marcon, Ph.D., Ing. DuSan NeSpor, Ph.D., Ing. Zdenék Roubal,
Ph.D., Ing. Zoltan Szabo, Ph.D.

Ph.D. Students

Ing. Jan Dusek, Ing. Tomas Hejtmanek, Ing. Daniel Chalupa, Ing. Jifi Janousek, Ing. Pavel Kfepelka, Ing. Pavel
Londak, Ing. Rastislav Motuz, Ing. Josef Pokorny, Ing. Jifi Sliz, Ing. Eliska Vlachova Hutova

Administrative and Technical Staff
Eva Cupakova, Alena Javurkova, Otahalova Veronika

Main Interests

The department provides instruction in Bachelor, Master and Ph.D. programmes targeted at education in the key
areas of electrical engineering through understanding of the basic principles of electrical engineering, safety issues,
measurement of electrical and non-electrical characteristics with focus on special applications and numerical mo-
delling of electromagnetic fields. Bachelor, Master and Ph.D. theses deal with topics of current and long-term
research interests of the department, focusing mainly on nanoeletrotechnology (since 2007), photonics, biophoto-
nics, modern mathematical and numerical analysis tools in electromagnetic field nanostructures and material
engineering. Instruction is provided in up-to-date equipped laboratories, computer laboratories and a research la-
boratory for students’ work on their diploma theses.

Research is conducted in laboratories fully equipped for research projects. The department focuses on research in
numerical modelling of subatomic structures, periodical systems, photonics systems, deterministic macro-, micro-
and nano-scopic models, wide-band signals, quadrupole resonance spectroscopy and specific designs of metama-
terial and resonance structures for nuclear magnetic resonance and electron microscopy, optoelectronic and
photonic measurements and metrology (GACR). The research follows in the long term the analysis of numerical
models of organic and anorganic systems associated with production technologies and design tests in the centre
SIX, CVVOZE, and CEITEC following the IET methodology. The research is supported by GACR.

In cooperation with IMI International, s. r. 0. - Norgren CZ, research on graphene-based nanostructures is being
conducted for applications in nanosensors (GACR). Nanostructure plasma and its formation by electromagnetic
field under cryogennic temperatures is researched as well. Another research issue is processing of images of mag-
netic resonance and electric impedance tomography. Research is also centred on MR and electric impedance
tomography image processing, on the design of specific measuring methods, low-level and pulse signal processing
and evaluation, and is supported by grant projects and contract cooperation with external partners and the industrial
sector. Long-term safety research on the impact of electromagnetic fields on inanimate materials and living sub-
stance, pulse processes and wide-band detection methods has been pursued (GACR projects, student theses).

Since 2007, basic research has been focused on the electromagnetic field design and analysis described by pro-
gressive numerical methods, design of atomic and subatomic substance structures, modelling and analysis of EMG
characteristics of nanostructures and periodical structures of organic and anorganic nature, wideband signal pro-
cessing, NMR, NQR, noise spectroscopy, specific metamaterial structures for NMR and electron microscopy, optical
and opto electronic measuring methods in EMG spectrum.
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Major Achievements

In 2018 a successful research cooperation with the TES s.r.o. company continued in design and development of
partial discharge detection and localisation sensors in UHF power transformers. A new sensor prototype was de-
velopped and tested, being more compact, lighter and enabling connection with the central unit by a single
transmission channel, securing sensor signal gains in power supply, control and high frequency signal transmission.
Another success was a new compact and light prototype of a sub-nanosecond calibration signal generator with
embedded control and power supply. These prototypes will be implemented in the MOSAD-PD-UHF diagnostics
system, which will make the operation easier and shorten the transformation diagnostics.

ich ST-p
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Partial discharge UHF signal sensor and calibration impulses source

Based on the Masaryk University demand a novel impulse current source was designed and constructed , enabling
xenon lamp power supply with the possibility of short-term power overload. The power source serves to flash
spectrometry, enables a continuous Xe lamp operation and its current impulse overload up to 500 A. The source is
protected against excessive overload and it has its control functions including the lamp wear expiration. The impulse
source makes part of the modernised laser flash spectrometer at the Masaryk University.
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Flash source for xenon lamps

s 503
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Special impulse current source for xenon lamps

Research in image processing methods focused on processing and evaluation of NMR images and tests of novel
imaging methods. Ph.D. study researched the influence of changes in geomagnetic field on the characteristics of
an individual with predictable impact in the society (GACR).

In 2018 the department was awarded with several patents. Futher research is conducted in cooperation with con-
tractual partners, such as the design and analysis of rail vehicle models for Skoda transportation a.s., models and
analysis of innovative turnout lock, etc. Tests were performed on a functional sample of non-destructive evaluation
of the distribution of composite material fibres. Research on generation and detection of isolated EMG pulses con-
tinued as well as the long-term research of periodical systems and structures in infrared EMG waves and their
utilisation as an information element. Further research was focused on low-frequency harvesting as well as a study
of vibrations of mini- and microgenerators. Properties of electromagnetically adjusted H20 were experimentally
measured within the UV, X-ray and gama (Am, St isotops) range and the results were published under GACR.

Work on the design of an operating sample of induction flow meter with measurement of average velocity up to
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1 mm/s continued.

Long-term cooperation with PROTOTYPA, a. s. in research on special measuring methods for single processes
continued, and preparatory exterior work is going on for location of a passive optical radar at Brno airport and
monitoring to secure the external perimeter. Joint research on microtechnology and design of structures with Tech-
nische Universitdt Wien continued as well as the cooperation with Lublin University of Technology, Institute of
Electronics and Information Technology, Poland, NETRIX, Lublin.

The department is involved in centres SIX a CVVOZE. In 2018 we participated in the international project

‘Interdisciplinary Research of Wireless Technologies’ (INWITE).

Major Research Projects

Interdisciplinary Research of Wireless Technologies — LO1401 (INWITE),

Investigators: Pavel Fiala, Petr Drexler

Complex Artificial Eletromagnetic Structures and Nanostructures — GACR 17-00607S

Investigator: Pavel Fiala

Spatial Analysis of the Force Load on a Deformed Developing Spine, and Corrective Force Modelling Ap-
plied to Minimize the Scope of a Scoliosis Surgery — Ministery of Health of the Czech Republic, NV18-08-
00459,

Investigator:Jan Mikulka

On-Chip Energy Storage for Autonomous Sensor Fields (CAPoC)- GACR 17-27340S

Cooperation with Department of Microelectronics

Development of a Wireless Data Transmission and Processing Device for Measuring Water, Heat and
other Energies Flow Rate, Using LPWAN Network — project OP PIK, CZ.01.1.02/0.0/0.0/17_107/0012319,

Investigator:Pavel Fiala

Selected Publications

PARILKOVA, J.; MUNSTEROVA, Z.; MIKULKA, J.; DUSEK, J.; NOVOTNA, J.; JURICKA, D.; GJUNSBURGS, B;
NEDEV, M.; YANEV, Y.; GOMBOS, M.; PAVELKOVA, D.; ZYDRON, T.; GRUCHOT, A. Utilization of earth electric
impedance mapping in water engineering. ACTA HYDROLOGICA SLOVACA, 2018, vol. 19, no. 2, p. 287-295.
ISSN: 1335-6291.

MACiCI%K, 0.; JIRIK, R.; MIKULKA, J.; BARTOS, M.; SPRLAKOVA, A.; KERKOVSKY, M.; STARCUK, Z;
BARTUSEK, K.; TAXT, T. Time-Efficient Perfusion Imaging Using DCE- and DSC-MRI. Measurement Science
Review, 2018, vol. 18, no. 6, p. 262-271. ISSN: 1335-8871.

CHALUPA, D.; MIKULKA, J. A Novel Tool for Supervised Segmentation Using 3D Slicer. Symmetry, 2018, vol. 10,
no. 11, p. 1-9. ISSN: 2073-8994.

BACHOREC, T.; FIALA, P.; STEINBAUER, M.; ROUBAL, Z. A Non-Destructive Impedance Method Using
Resonance to Evaluate the Concentration of Steel Fibers in Concrete. Measurement Science Review, 2018, vol.
18, no. 5, p. 218-226. ISSN: 1335-8871.

MARCON, P.; ZEZULKA, F.; BRADAC, Z. Terminology of Industry 4.0. Journal of the Technical University at
Plovdiv. Fundamental Sciences and Applications, 2018, vol. 24, no. 1, p. 7-12. ISSN: 1310-8271.

KOMARKOVA, T.; FIALA, P.; STEINBAUER, M.; ROUBAL, Z. Testing an Impedance Non-destructive Method to
Evaluate Steel-Fiber Concrete Samples. Measurement Science Review, 2018, vol. 18, no. 1, p. 35-40. ISSN: 1335-
8871.

HANZELKA, M. Medialni archeologie v konzextu ekonomického riistu a uchovani hodnoty. 2018, ro¢. JOINME, ¢.
2/2018, s. 1-11.

SZABO, Z.; FIALA, P.; DOHNAL, P. Magnetic circuit modifications in resonant vibration harvesters. MECHANICAL
SYSTEMS AND SIGNAL PROCESSING, 2018, vol. 1, no. 99, p. 832-845. ISSN: 0888-3270.

Bachelor’s Courses

Safety in Electrical Engineering (doc. Ing. Jifi Sedlacek, CSc., doc. Ing. Miloslav
(Ing. Radim Kadlec, Ph.D.) Steinbauer, Ph.D.)

Electrical Engineering Tutorial Electrical Engineering for Audio Engineering

(doc. Ing. Miloslav Steinbauer, Ph.D.) (doc. Ing. Petr Drexler, Ph.D.)

Electrical Engineering Measurement in Electrical Engineering

(Ing. Petr Marcon, Ph.D.) (prof. Ing. Karel Bartusek, DrSc., doc. Ing. Jan
Electrical Engineering 1 Mikulka, Ph.D., prof. Ing. Eva Gescheidtova, CSc.)
(doc. Ing. Petr Drexler, Ph.D., prof. Ing. Jarmila Electrical Measurement for Audio Engineering
Dédkova, CSc.) (prof. Ing. Karel Bartusek, DrSc.)

Electrical Engineering 2 The C++ Programming Language
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(prof. Ing. Pavel Fiala, Ph.D.) (prof. Ing. Pavel Fiala, Ph.D.)
Computer Modeling of Electrical Devices and Selected Topics of Electrical Engineering in English
Components (Ing. Petr Marcori, Ph.D.)

Master’'s Courses

Safety in Electrical Engineering Electrical Installations

(Ing. Radim Kadlec, Ph.D.) (Ing. Radim Kadlec, Ph.D.)
Safety of Electrical Devices Electromagnetic Field Modeling
(doc. Ing. Miloslav Steinbauer, Ph.D.) (Ing. Tibor Bachorec, Ph.D.)

Ph.D. Courses
Numerical Computations with Partial Differential Special Measurement Methods
Equations (prof. Ing. Pavel Fiala, Ph.D.) (prof. Ing. Karel Bartusek, DrSc.)

Laboratories

Laboratory of Electrical Measurements (instruction in Measurements in Electrical Engineering and Measure-
ments in Electrical Engineering for Audio Engineering, Zoltan Szabo)

Laboratory of Electrical Engineering (instruction in Electrical Engineering 1,2 and Electrical Engineering for Audio
Engineering, Martin Friedl)

Laboratory of Electrical Engineering and Electrical Installations (instruction laboratory for Electrical Installati-
ons, Electrotechnical Seminar and Electrical Engineering, Radim Kadlec)

IET Laboratory (instruction laboratory, Miloslav Steinbauer)

Computer Laboratory of Electrical Engineering (instruction in Electrical Engineering 1 and 2, Electrical Engine-
ering for Audio Engineering, Miloslav Steinbauer)

Computer Laboratory (instruction in Electrotechnical Seminar, Modelling of Electromagnetic FieldsComputer Mo-
delling of Electrical Devices and Components and Seminar C++, Miloslav Steinbauer)

Seminar Laboratory (Miloslav Steinbauer)

Research Laboratory of Magnetic Measurement (research laboratory of magnetic measurement, Zdenék Rou-
bal)

Research Laboratory of Light Technology (measurement of the parameters of light sources, Zdenék Roubal)
Restricted Access Laboratory (basic and applied research of numerical methods, Pavel Fiala)

Low-Level Measurement Laboratory (Zdenék Roubal)

Research Laboratory for Student Theses (research laboratory for students, Martin Friedl)

Laboratory of Printed Circuit Boards (development of printed circuit boards, Zoltan Szabd)

Research Laboratory for Prototype Development (research laboratory for Ph.D. students, Martin Friedl)

Research Laboratory of Pulse Sources and Microwave Devices (basic research of pulse sources, low-noise
measurements, shielded laboratory, semi-anechoic laboratory, Pavel Fiala)

Laboratory of Modelling and Optimalisation in Electromechanical Systems FEEC BUT (basic research of
numerical modelling, EMG fields analysis, Pavel Fiala)

Research Laboratory of Electro-Optics and Laser Technology (optoelectronic measuring methods, Petr Drex-
ler
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7.12 Department of Power Electrical and Electronic Engineering

doc. Ing. Ondrej Vitek, Ph.D.
Head

Technicka 3082/12

61600 Brno

tel.: 541 146 704

fax: 541 146 705

e-mail: uvee @feec.vutbr.cz

Professors Associate Professors
prof. RNDr. Vladimir Aubrecht, CSc. doc. Ing. Bohuslav Busov, CSc.
prof. Ing. Vitézslav Hajek, CSc. doc. Ing. Radoslav Cipin, Ph.D.

doc. Ing. Cestmir Ondrasek, CSc.
doc. Dr.Ing. Miroslav Patocka,
doc. Ing. FrantiSek Veselka, CSc.
doc. Ing. Ondrej Vitek, Ph.D.
doc. Ing. Pavel Vorel, Ph.D.

Lecturers

Ing. Jan Barta, Ph.D., Ing. Dalibor Cervinka, Ph.D., Ing. Petr Hutak, Ph.D., Ing. Marcel Janda, Ph.D., Mgr. Petr Kloc,
Ph.D., Ing. Martin Mach, Ph.D., Ing. Ivo Pazdera, Ph.D., Ing. Petr Prochazka, Ph.D., Ing. Jifi Valenta, Ph.D.

Ph.D. Students

Ing. DuSan Benda, Ing. Jan Bulin, Ing. Jifi Ctibor, Ing. Luka$ Dostal, Ing. Martin Folprecht, Ing. Jaroslav Chlup,
lelyzaveta Ishkova, Ing. Jifi Klima, Ing. Jan Marti§, Ing. Jan Mikla$, Ing. Lukas MiSinger, Ing. Veronika Novotna,
Ing. Jan Pigl, Ing. Matrin Prudik, Ing. Ondfej Rube$, Ing Josef Samek, Ing. David Simek, Ing. Michal Sir, Ing. Petr
Spanél, Ing. Marek Toman, Ing. Adam Vasiéek

Administrative and Technical Staff
Ing. Zdenék Feiler, Ph.D., Zdenék Liska, Josef Némec, Bc. Lucie Sobolova

Main Interests

The department provides instruction in the study area ‘Power Electrical and Electronic Engineering’ in the Bachelor
and Ph.D. programmes and in the study areas ‘Power Electrical Engineering and Power Electronics’ in the Master
degree programme. Instruction is focused on the theory and construction of electrical machines and devices, CAD
systems including solutions for electromagnetic and thermal fields and optimisation methods for construction de-
signs. The design, size, control and dynamics of electromechanical systems are the subject of instruction in
electrical drives. Another area of interest is power electronics including DC/DC pulse converters (switching sources),
DC/AC alternators, rectifiers etc. Attention is paid to the theory of regulation and digital control.

In basic research, the department deals with theoretical modelling of radiation energy transport in thermal plasma.
Currently we are involved in basic research for medical purposes, in the development of a special high voltage
pulse source for electroporation of cancer cells.

In applied research, electric machines, power electronics and electric drives and devices are in the focus of interest.
Research is centered on low-voltage machines used in automotive industry, synchronous machines with permanent
magnets, asynchronous and DC machines, and recently high-revolution asychronous motors. The department’s
staff is experienced in the development of special machines such as starter generators, controlled magnetic bea-
rings and magnetic levitation systems. They focused on power exploitation for electric arc extinction in low- and
high-voltage devices, power converters of extreme parameters. Research on electric drives deals with
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optimal regulation of electrical drives, especially loss minimisation in traction drives, implementation of ultracapaci-
tors, accumulators and fuel cells in the system of traction drives.

The department cooperates with a number of universities, e.g. SPGU in Petersburg, TU Pskov, TU Omsk, TU Delft,
TU Zilina, LUT Lappeenranta, MU Brno, Mendel University in Brno and industrial companies and institutions, such
as JSC Electrocontact (Kineshma-RF), Siemens Elektromotory Mohelnice, Siemens Electric Machines s.r.o. Dra-
sov, OEZ Letohrad,ATAS Nachod, EMP Slavkov u Brna, VUES Brno a.s., IVEP Brno, SLP Ktiny a.s., Tesla Blatna,
AGAMA a. s., BAUMULLER BRNO, s.r.0., Prvni brnénska strojirna Velka Bite$, a.s., TES VSETIN s.r.o. and other.

Major Achievements

In switching devices laboratory 32 contractual orders for electric devices and switchboards were completed for both
Czech and foreign industrial partners, such as shooting and analysis of high-speed video recording with arc light
suppression by special filters and laser lightning when studying high voltage switchboard components. Another
achievement was the evaluation of electric arc influence on protective gear for short circuit, including the plasma
temperature evaluation by optical emission spectometry.

In electric devices a sample of an asynchronous machine with the output of 50 kW at the revolution 50000 min-*
was realised and a machine sample with the output of 12 kW at the revolution 45000 min-*. Furthermore, an electro-
magnetic, thermal and mechanical synchronous motor design was made with permanent magnets and the sample
performed output of 1.5 kW at the revolution 1500 min-1. Together with the Baumdiller company the department
worked on the optimisation of an assisted reluctance motor with 55 kW output and a revolution 100 min-.In coope-
ration with PBS the department focused on the optimalisation of eddy-current break with the output of 2, 3 and 5
kW at the revolution ranging from 150 000 -230 000 min-*, which is also used in cryogenics. The department also
cooperated with Atas company on the research of resolvers with better properties and of highly efficient small
asynchronous motors. In cooperation with the Faculty of Mechanical Engineering the research on hybrid pump
system power was carried out. With the TES Vsetin company an electromagnetic design of a pilot driver was made
with 3.2 kW at the revolution 750, 1000, 1500 min-1.

In the field of electric drive a prototype of a three-phase switch with the output of 50 kW at the revolution 50 000
min-? for high-revolution asynchronous motor was tested. In cooperation with AGAMA a fully functional prototype
of a tractor unit with an additional electric drive accumulator was constructed, as well as the concept of an electric
drive harvestor.

In power electronics a device for wireless transmission of high output of 2.5 kW was developed. This output is
trasmitted by coils with the diameter of 30 cm at the distance of 25 cm. The device is easily constructed, yet with
good performance parameters, which is enabled by PDM. The total efficiency is up to 91% and its working frequency
is 320 kHz.
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The department researches the development of cell elecroporation devices in the long run. In 2018 the AC high
frequency electroporation generator was complemented by system synchronisation with patient’s heart beat, which
enabled its usage at the myocard surgeries. The Arythmology clinics ICRC FNUSA Brno researchers performed
unigue experiments at the University of Veterinary and Pharmaceutical Sciences in Brno when they tested suc-
cessfully the electroporation for cardio arythmia removal. The cooperation with the Clinic of Radiology and Nuclear
Medicine of the University Hospital Brno is successfully carried out in which the novel AC generator is tested for
the bile stenosis and in the future it should replace the direct electroporation one.

In terms of foreign cooperation an internship at the University of Padua was realised and another one was at the
Lappeenranta University of Technology in Finland.

Major Research Projects

Energy in Conditions of Sustainable Development (EN-PUR) — LO1210
Investigator: Vladimir Aubrecht

Resolvers - Modern Position Sensors — FV10195

Investigator: Vitézslav Hajek.

Special Rotary Machine Engineering Centre - TE02000232,

Invetigator: Cestmir Ondrisek

Harvestor Prototype with a Multifunctional Carriage and a Hybrid Drive
Investigator: Petr Prochazka

High-efficiency Machines Controlled by Net

Investigator: Jan Barta, Ph.D.

Transport Tractor Set with Hybrid Drive —=-TH02010115.

Investigator: Ondfej Vitek

Research and development of assisted reluctance synchronous motors series up to 55kW
Investigator: Cestmir Ondri$ek

Selected Publications

PROCHAZKA, P.; PAZDERA, |.; CIPIN, R.; VOREL, P.; KNOBLOCH, J. Battery Powered Mini-Excavator. ECS
Transactions, 2018, vol. 87, no. 1, p. 343-347. ISSN: 1938-5862.

CIPIN, R.; TOMAN, M.; PROCHAZKA, P.; PAZDERA, |. High-Frequency Model of Battery in Form of Transfer
Function. ECS Transactions, 2018, vol. 87, no. 1, p. 269-274. ISSN: 1938-5862.

TOMAN, M.: CIPIN, R.; VOREL, P. Thermal Network for Battery Cell Temperature Modeling. ECS Transactions,
2018, vol. 87, no. 1, p. 285-290. ISSN: 1938-5862.

MARTIS, J.; VOREL, P.; CERVINKA, D. Battery-powered Soldering Gun. ECS Transactions, 2018, vol. 87, no. 1,
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(doc. Ing. Bohuslav Busov, CSc.)
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(Ing. Ivo Pazdera, Ph.D.)

Selected Problems from Power Electronics and Electri-
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(prof. Ing. Jifi Skalicky, CSc.)

Laboratory of Electrical Machines (research on commutation of electrical machines, measurement of medium-
power output, magnetic bearings, automated measurements, Ondfej Vitek)

Laboratory of Mechatronics (Ondfej Vitek)

Laboratory of Electrical Devices (switching devices, Bohuslav BuSov)
Laboratory of Holographic Interferometry (optical stand for holographic interferometry, e.g. diagnostics of rota-

ting machine vibrations, Marcel Janda)

Laboratory of Electrical Drives (electrical drives with focus on independent traction, Dalibor Cervinka)
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drives, Dalibor Cervinka)

Laboratory of Dynamic Properties of Electrical Machines (experimental analysis of transient performances in

electrical machines, Ondfej Vitek)

Laboratory of Control Electronics (Pavel Vorel)
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8 Final Evaluation of Faculty Activities

In the education field we can consider a major faculty achievement a successful accreditation of all Bachelor study
programmes in Audioengineering, Automation and Measurement, Electronics and Communication Technologies,
Microelectronics and Technology, Power Electrical and Electronic Engineering, Telecommunication and Information
Systems, Information Security and follow-up Master study programmes Audioengineering, Biomedical Engineering
and Bioinformatics. Subsequently, accreditation applications for follow-up Master and Ph.D. study programmes
were prepared.

The faculty actively participated in application preparation for institutional accreditation in instruction fields of Electri-
cal Engineering, Power Electrical Engineering and Informatics, which significantly contributed to the fact that the
National Accreditation Bureau awarded the Brno University of Technology with the institutional accreditation as the
first technical college in the Czech Republic.

The faculty reached satisfactory economic results in 2018. Income from the instruction activities rose by 10% com-
pared to 2017. The amount of financial means from funding bodies increased significantly in comparison to the
previous year. The overal project activities profit reached almost 300 mil. CZK, which ensured substantial faculty
income for the successful grant investigators, namely from the Czech Science Foundation (GACR), Technology
Agency of the Czech Republic (TACR), Ministery of Industry and Trade (MPO), Ministery of the Interior (MV), NPU
ENPUR and INWITE. The Operational Programme Research, Development and Education also brought a signifi-
cant rise in income. The faculty followed the increasing trend in economic activities income. The income from
contractual research orders increased interannually by 10 mil CZK and in total it exceeded 40 mil. CZK.

Congratulations and highest appraisal to all faculty staff and Ph.D. students.

prof. RNDr. Vladimir Aubrecht, CSc.
Dean FEEC BUT
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