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Introduction

History

Brno University of Technology (BUT) is the sec-
ond largest and the second oldest technical uni-
versity in the Czech Republic. It was founded in
1849 for technical, agricultural and commercial
specializations. The languages of tuition were
Czech and German. In consequence of political
and national disputes Czech gradually ceased to
be used as a language of tuition 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 (originally bilingual) to
form the High Technical School in Brno (later
bearing the name of Dr. Edvard BeneS§, the
second President of Czechoslovakia). In the
period between World War | and World War 1l the
school was among the best technical high
schools in Europe. During World War 1l the
school was, as all other Czech high schools
were, closed and the premises were used by
German military institutions, and most equipment
was destroyed. Immediately after the end of
World War 1l the activities of the school were
resumed. In 1951 at the beginning of Cold War,
the Technical High School was closed and some
departments became parts of the newly
established Military Academy. Tuition for civilians
continued at the former Faculty of Civil
Engineering only.

The Faculty in 2013

Professor Karel Rais was the Rector of Brno
University of Technology. One of the leading
personalities of the Faculty of Electrical
Engineering and Communication Professor Pavel
Jura from the Department of Control,
Measurement and Instrumentation was Vice-
Rector for Information and Communication
Technologies.

The Dean of the faculty in 2013 was Professor
Jarmila Dédkova and the four vice-deans were
Professor Vladimir Aubrecht (research and
doctoral study programme, acting dean),
Associate Professor Jifi Haze (external relations
and international affairs), Associate Professor

Electrotechnical disciplines were first taught at
the university in 1905. Since the Faculty of Power
Engineering was founded in 1959, and
subsequently transformed into Electrotechnical
Faculty, 25,000 students have graduated from
the faculty. In 1993 the structure of the faculty
was changed. It received a new name Faculty of
Electrical Engineering and Computer Science
(FEECS). The faculty was the third largest among
the then existing seven faculties of BUT after, at
the beginning of 2000, the Faculty of Technology
and the Faculty of Management joined to
establish Tomas Bata University in Zlin.

A number of historical decisions were taken at
FEECS in 2001 in connection with the founding of
a new faculty in 2002 - Faculty of Information
Technology (FIT) and transformation of the
Faculty of Electrical Engineering and Computer
Science (FEECS) into the Faculty of Electrical
Engineering and Communication (FEEC) on
1 January 2002.

The year 2013 when new premises were comple-
ted is an important milestone in the history of the
faculty. After more than 50 years of its existence
the whole faculty is now located in one campus
Pod Palackého vrchem.

Petr Fiedler (Bachelor study programme),
Professor Stanislav Hanus (Master study
programme). Miloslav Morda was faculty bursar.

At the end of 2013 there were 224 academics at
the faculty (professors, associate professors,
lecturers and other pedagogical and research
staffy and 3,817 students in all forms of
government supported programmes. Moreover,
instruction was provided for 263 students of the
Faculty of Information Technology, 40 students of
the Faculty of Mechanical Engineering and 32
students of the Faculty of Management. On the
other hand the Faculty purchased tuition for 14
students from the Faculty of Management. Then
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the number of students educated at the Faculty
totalled 4,152. In 2013 education was provided in
study programmes Electrical Engineering,
Electronics, Communication and  Control
Technology (EECR, accredited in 2001) and
Biomedical Technology and Bioinformatics
(BTBIO-A, reaccredited in 2013), Biomedical
Engineering and Bioinformatics (BTBIO-F,
accredited in 2010), English in Electrical
Engineering and Information Technology (AJEI-
H, accredited in 2012) and Audio Engineering
(AUDIO, accredited in 2012). The study
programmes at FEEC are now fully compatible
with the educational systems applied in the
European Union, mobility has been facilitated.

Events and Activities

Among the FEEC graduates in 2013 there were
449 students who completed the Bachelor degree
programme, 416 follow-up Master programme
graduates and 33 doctoral students completed
the Ph.D. programme. There were 1,245
students who started their Bachelor studies, 607
started the follow-up Master programme and 82
students the Ph.D. programme. Instruction in
English was provided to 2 international students
paying their fees. Five academics habilitated and
were appointed associate professors with the title
Docent. The Scientific Board dealt with
2 applications  for the  appointment to
professorship.

e Moving of seven faculty departments - UAMT, UBMI, UEEN, UREL, UTEE, UTKO and UVEE in-
to the new premises at Technicka 12 in the BUT campus Pod Palackého vrchem

e completion and opening of Professor List Technology Park

e meeting of the deans of the Faculty of Electrical Engineering and Faculty of Information

Technology with members of the club Elektron

e commencement of tuition in the new Bachelor programme Audio Engineering

e commencement of tuition in the new Ph.D. programme BTBIO-F Biomedical Engineering and

Bioinformatics

e courses for secondary school students interested in study at FEEC organized by Department of
Mathematics to help them prepare for entrance examination at FEEC

e Open Door Days (November, December 2013), visits by students to secondary schools,

secondary school advisors visiting FEEC

e presentation of new study programmes at 20th European trade fair of higher and lifelong
education Gaudeamus 2013, 5-8 November 2013, to promote FEEC and arise interest of
secondary school students in study at FEEC, participation in trade fairs in Bratislava and Prague

e meeting of the leaderships of Czech and Slovak faculties of electrical engineering and
associated faculties in Pardubice, 21-23 May 2012

e publication of the faculty yearbook 2012/13

e development of programmes leading to habilitation and appointment procedures

e STUDENT EEICT 2013 Conference and Competition organized in cooperation with the Faculty
of Information Technology, sponsored by Honeywell, ABB, ON Semiconductor and others, with
45 Bachelor, 91 Master, 104 Ph.D. papers and 12 papers by secondary-school students

e Lifelong Learning Programme-Erasmus and other European programmes

e full use of the central BUT information system

e completion of two European projects funded by the operational Programme "Research and
Development for Innovations’, Priority Axis 2 - Regional Research and Development Centres
‘SIX — Centre for Sensoric, Information and Communication Systems’ and CVVOZE — ‘Centre
for Renewable Electric Energy Sources’, investigators Zbynék Raida and Vladimir Aubrecht

e preparation of projects of regional centres funded from NPU I,



e establishment of the mininursery Edisonka funded by the Human Resources and Employment
Operational Programme, key investigator Professor Ivo Provaznik

e activities of Academic Senate member Vlasta Krupkova in her capacity as a member of the

Higher Education Council

e activities of Academic Senate members, mainly the chairman Miloslav Steinbauer, focused on
the development and economic interests of FEEC

e activities of Advisor for Equal Opportunities Nadézda Uhdeova focused on consultancy for
female students and study opportunities for handicapped students

e recruitment and care of international students paying their fees. Education of these students is a
valuable experience for participation of individuals and departments in mobility projects, and
also a source of additional income for qualified teachers with language skills.

o forty-seventh faculty ball at the Voroné&z hotel

Achievements

Economic situation of the faculty in 2013 was
satisfactory. Income for educational activity
increased to the level of 2011 and therefore the
funds distribution mechanism could be applied.
The trend in salaries and material supply was
favourable also due to outstanding pedagogical
and research achievements of academic staff
and faculty expenditure minimization.

Economic stability of departments was mainly
due to involvement in research projects of the
Czech Science Foundation, Foundation of the

Czech Academy of Sciences, Ministry of Trade
and Industry, European Commission (FP6 and
FP7) and Higher Education Development Fund,
and efforts of those who under the leadership of
chief investigators participated in OP VK projects,
the OP PI project for Professor List Technology
Park and two OP VaVpl projects for regional
research centres SIX and CVVOZE.

All staff members and Ph.D. students deserve
appreciation and my gratitude.

Jarmila Dédkova
Dean
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Department of Languages
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Prof. RNDr. Vladimir Aubrecht, CSc.
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Internet: http://www.feec.vutbr.cz

Facebook: http://www.facebook.com/FEKTVUT

Department of Microelectronics
Department of Radioelectronics
Department of Telecommunications

Department of Theoretical and Experimental
Electrical Engineering

Department of Power Electrical and Electronic
Engineering

Prof. Ing. Jifi Kazelle, CSc.

Prof. Ing. Vladislav Musil, CSc.
Doc. Ing. Vit Novotny, Ph.D.

Doc. Dr. Ing. Miroslav Patocka
Prof. Ing. Ivo Provaznik, Ph.D.
Prof. Dr. Ing. Zbynék Raida

Prof. Ing. Zdenék Smékal, CSc.
Doc. Ing. Petr Toman, Ph.D.

Prof. Ing. Radimir Vrba, CSc.
Doc. Ing. Jaroslav Zendulka, CSc.

Ing. Petra Peterkova, Ph.D.
Ing. Jifi Potésil

Prof. Ing. Ale$ Richter, CSc.
Ing. Roman Schiffer

Ing. Robert Vich, DrSc.

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



Accredited study programmes and

specializations

Accredited Study Programmes
Bachelor Degree Programme Electrical, Electronic, Communication and Control Technology
Study areas: Automation and Measurement Technology

Electronics and Communications

Microelectronics and Technology

Power Electrical and Electronic Engineering

Teleinformatics

Bachelor Degree Programme Biomedical Technology and Bioinformatics

Study area: Biomedical Technology and Bioinformatics
Bachelor Degree Programme English in Electrical Engineering and Information Technology
Study area: English in Electrical Engineering and Information Technology

Bachelor Degree Programme Audio Engineering
Study area: Audio Engineering

Follow-up Master Degree Programme Electrical, Electronic, Communication and Control
Technology

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

Follow-up Master Degree Programme Biomedical Engineering and Bioinformatics
Study area: Biomedical Engineering and Bioinformatics

Doctoral Degree Programme 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

Power Electrical and Electronic Engineering

Power Electrical and Electronic Engineering

Teleinformatics



Doctoral Degree Programme Biomedical Technology and Bioinformatics
Study areas: Biomedical Technology and Bioinformatics

Accredited Areas for Habilitation Procedures and Procedures for Appointment
to Professorship

Biomedical Engineering

Electronics and Communications

Electrical and Electronic Technology

Power Electrical Engineering

Technical Cybernetics

Teleinformatics

Theoretical Electrical Engineering
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Study Programmes

Bachelor Degree Programme English in Electrical Engineering and Information

Technology

In academic year 2012/13 a new Bachelor pro-
gramme English in Electrical Enginering and
Information Technology (AJEI-H) with one study
area was launched. English in Electrical Enginee-
ring and Information Technology as a specific
professional variety had not been taught before at
universities in the Czech Republic though English
is the lingua franca of engineering specializati-
ons. The programme also includes subjects fo-
cused on management skills, cultural studies,
and fundamentals of electrical engineering and
economics. The graduates will be equipped for
work in industrial companies, in government
administration,  research  institutions, ma-
nagement and technical translations. The gra-
duates will acquire basic knowledge of electrical
engineering and professional language compe-
tences on level C1 of the Common European
Reference Framework.

The subjects selected for entrance examination
were mathematics and English. The entrance
examination contained an English language test
(multiple choice) at the intermediate level B1 of
the Common European Reference Framework.
Exempt from the examination in English were
students who submitted a certificate or report

confirming the required level of knowledge
(Upper-Intermediate).

Students who met one of the following
requirements were exempt from the examination
in mathematics:

e passed their school-leaving examination in
mathematics with grade 1 or 2

e completed a preparatory course in

mathematics with grade 1 or 2

e achieved a secondary-school average better
than 1.70 (arithmetical average of grades in
final reports for 1st, 2nd and 3rd year and
the first half of 4th year)

e passed National Comparative Examinations
and reached 60.0% in the mathematics test.

The maximum number of points to be achieved in
entrance examination for each subject was 50
and the pass was 12 for each subject. All
applicants who passed the entrance examination
or who were exempt from it were admitted.

There were 88 applicants for academic year
2013/14, 64 appicants were admitted and 54 of
them enrolled.

Bachelor Degree Programme Audio Engineering

Since academic year 2013/14 a new full-time
Bachelor programme Audio Engineering (AUDIO-
J) with one study area has been offered at FEEC.
This programme provides interdisciplinary Ba-
chelor education in audio engineering and is
focused on training of audio engineers with tech-
nical and artistic approach to the latest audio
technology, audio signal processing, musical
production and studio practice. This programme
was prepared and implemented in cooperation
with Janacek Academy of Music and Performing
Arts in Brno, Faculty of Music.

Applicants for admission to the study programme
AUDIO-J are required to take an aptitude test and

entrance examination in mathematics and phys-
ics or mathematics and basics of informatics. The
aptitude test is taken prior to the above entrance
examination. Decisive for admission is the num-
ber of points achieved at the aptitude test, and in
the entrance examination the applicant is
required to achieve the given minimum number of
points. The aptitude test cannot be exempt.
Exempt from the entrance examination are appli-
cants who achieved a secondary-school average
1.25 (an arithmetical average of grades in final
reports for 1st, 2nd and 3rd year and the first half
of the fourth year). There were 119 applicants, 82
were admitted and 59 students enrolled.
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Bachelor Degree Programme Biomedical Technology and Bioinformatics

In academic year 2007/08 a new Bachelor
programme  Biomedical Technology and
Bioinformatics (BTBIO-A) was launched. The full-
time form of study covers one study area
Biomedical Technology and Bioinformatics (A-
BTB). Also taking part in instruction in this
interdisciplinary programme is the Faculty of
Medicine at Masaryk University in Brno.

The study area Biomedical Technology and
Bioinformatics is mainly focused on practice, but
it also prepares graduates for further studies in
the follow-up Master programmes at universities
providing education 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, but also for communication with
doctors and medical staff. They get acquainted
with operation principles and use of medical
technology and informatics, and gain ability to
communicate with them. Moreover, they are
offered information on medical legislative and
learn how to apply it in practice. Emphasis is laid
on general and professional language skills.

The Bachelor programme includes a four-week
professional training in hospitals, health centres,
institutions and companies focused on running
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) by the time of
completion of the Bachelor programme.

The top limit approved by Academic Senate for
admission to full-time study in the programme
BTBIO-A in academic year 2013/14 was 150. The
written  examination contained tests in
mathematics and biology. Applicants with secon-
dary-school grade average of 1.25 were exempt
from the examination. The maximum number of
points to be achieved in each subject was 50 and
the pass was 12 points for each subject. All
applicants exempt from the examination and
those who passed the examination with excellent
results were admitted. In 2013 there were 183
paid applications for study in the programme
BTBIO-A, 129 applicants were admitted and 122
enrolled. And there were 311 full-time students in
the BTBIO-A programme.

Bachelor Degree Programme Electrical, Electronic, Communication and Control

Technology
The faculty has been providing education in the
Bachelor programme Electrical, Electronic,

Communication and Control Technology (EECR)
in full-time form of study since academic year
2002/03 and in part-time form of study since
academic year 2004/05.

There were 1,817 full-time students enrolled in
the Bachelor programme EECR-B in 2013. The
programme was completed by 340 students, 81
of them in the study area Automation and
Measurement Technology (B-AMT), 69 in
Electronics and Communications (B-EST), 32 in
Microelectronics and Technology (B-MET), 66 in
Power Electrical and Electronic Engineering (B-
SEE) and 92 in Teleinformatics (B-TLI).
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In the part-time Bachelor programme EECR-BK
there were 255 students in 2013. The part-time
study programme was completed by 25 students,
6 of them in study area Automation and
Measurement Technology (BK-AMT), 7 in
Electronics and Communications (BK-EST), 3 in
Microelectronics and Technology (BK-MET), 8 in
Power Electrical and Electronic Engineering (BK-
SEE) and 1 in Teleinformatics (BK-TLI).

Applications for full-time and part-time Bachelor
study were accepted. There was a written
entrance test in either mathematics and physics
or mathematics and the basics of informatics.
Students who met one of the following
requirements were exempt from the examination:



e passed their school-leaving examination in
mathematics or physics with grade 1 or 2 in
at least one of these subjects

e completed a preparatory course in
mathematics or physics with grade 1 or 2

e achieved a secondary-school average better
than 2.0 (arithmetical average of grades in
final reports for 1st, 2nd and 3rd year and
the first half of 4th year)

e passed National Comparative Examinations
and Test of General Study Prerequisites
with a minimum of 60% in all three asses-
sed parts completed National Comparative
Examinations with a minimum of 60% in
mathematics

e The maximum number of points to be
achieved in entrance examination for each

subject was 50 and the pass was 12 for
each subject. All applicants who passed the
entrance examination or who were exempt
from it were admitted.

In 2013 there were 1,384 applicants, 1,166 for
full-time study and 218 for part-time form of
study. Finally, 1,032 students were admitted, 852
in full-time study and 180 in part-time study. As
the number of admitted students did not reach full
capacity, a second term was announced. There
were 57 applications for full-time study and 25
applications for part-time study. The total number
of students enrolled was 963, 808 full-time stu-
dents and 155 part-time students. It can be said
that the part-time form of study remains in the
focus of interest.

Table 1: Interest of full-time students in Bachelor programme study areas — Automation and Measure-
ment Technology (B-AMT), Electronics and Communications (B-EST), Microelectronics and Technology
(B-MET), Power Electrical and Electronic Engineering (B-SEE), Teleinformatics (B-TLI)

Acad. B-AMT B-EST  B-MET  B-SEE  B-TLI Not Total
year given
Number 08 127 50 90 153
2008/09 % 18,9 24,5 9,7 17,4 29,5 47 565
Number 94 101 48 77 101
2009/10 % 22,3 24 11,4 18,3 24 0 421
Number 144 151 47 146 214
2010/11 % 20,5 21,5 6,7 20,8 30,5 - 702
Number 138 109 100 160 189
2011/12 % 19,8 15,7 14,4 23 27,2 - 696
Number 140 97 71 159 182
2012/13 % 21,6 14,9 10,9 24,5 28,0 - 649
Number 113 105 67 146 189
2013/14 % 21,5 14,9 10,9 24,4 28,0 - 620

Graph 1 shows the numbers of applicants,
admitted and enrolled full-time students since
2004. The decreasing trend in applications is
apparent, due to the demographic trend and
students’ interest in newly accredited Bachelor
programmes at other universities. For the first
time in academic year 2010/11 applicants were

admitted directly to a selected specialization,
while in previous years they had selected their
specializations during their studies. Statistics for
the period 2004/05 - 2013/14 based on students’
interest in individual study areas after the first
semester are in Table 1.
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Preparatory courses were offered by Department
of Mathematics and Department of Physics to
assist applicants preparing for entrance
examinations and help them adapt to university
studies.

Information on  study
qualifications such as

programmes  and
Certificate of

Pedagogical Practice, Microsoft Certificate, Cisco
Certificate are regularly presented in the media,
on Open Door Days, at visits by teachers and
students to secondary schools, and at the
GAUDEAMUS fair. All above activities are fo-
cused on promotion of FEEC and increasing
interest in studies at the faculty.

Electrotechnical Qualification, Certificate of
2500
mpfihlaseno | pfijato Ozapsano

2000 -

1500 1

°l I I I -I 1 1 1 1
500 H

0
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Graph 1: Applicants, admitted and enrolled in full-time and part-time form of study in EECR-B in acade-
mic years 2004/05 - 2013/14

Follow-up Master Degree Programme Electrical, Electronic, Communication and

Control Technology

The faculty has been providing education in the
follow-up Master programme Electrical,
Electronic, Communication and Control
Technology in full-time form of study since
academic year 2005/06 and in part-time form of
study since academic year 2007/08.

In academic year 2013 there were 790 full-time
students in the follow-up Master programme
EECR-M, 369 in the first year of study and 421 in
the second year of study. There were 185 part-
time students in EECR-ML, 96 first-year students
and 89 second-year students. In 2013, 312
students completed their studies, 17 in
Biomedical and Ecological Engineering (M-BEI),
35 in Power Electrical Engineering (M-EEN), 69
in Electronics and Communications (M-EST), 34
in Electrotechnical Manufacturing and
Management (M-EVM), 43 in Cybernetics, Auto-
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mation and Measurement (M-KAM), 26 in
Microelektronics (M-MEL), 18 in Power Electrical
and Electronic Engineering (M-SVE) and 70 in
Telecommunications and Informatics (M-TIT).
Part-time study was completed by 45 students,
1in Biomedical and Ecological Engineering (ML-
BEI), 4 in Electronics and Communications (ML-
EST), 10 in Electrotechnical Manufacturing and
Management (ML-EVM), 5 in Cybernetics, Auto-
mation and Measurement (ML-KAM), 1 in Microe-
lectronics (ML-MEL), 5 in Power Electrical and
Electronic Engineering (ML-SVE) and 19 in Tele-
communications and Informatics (ML-TIT).

The total number of applicants for study in the
EECR programme (with paid application) was
691, 551 applicants for full-time programme
(EECR-M) and 140 for part-time programme
(EEKR-ML). For academic year 2013/14 the



maximum numbers of admissions approved by
Academic Senate were 750 (full-time study) and
250 (part-time study). The written entrance
examination contained 10 tasks approved by the
Council of Study Programmes, two for each of
the subjects Electrotechnical Engineering 1,
Electrotechnical Engineering 2, Electronic
Components, Signals, Structures, Systems and
Measurement in Electrical Engineering. The time
limit was 75 minutes, the candidates were divided
into 5 groups with subgroups A and B. Every
correct result yielded 10 points. The total was 100
points. As the number of applicants was lower
than the number approved for admission, the

Dean decided, in accordance with Admission
Procedure Rules, about exemption from entrance
examination and admission of all of them. On the
announced date of entrance examination 27 June
2013 nearly all applicants enrolled. The second
term of entrance examination 9 July 2013 and
Committee meeting scheduled for 22 August
2013 were cancelled. The total number of admit-
ted was 532, 426 in full-time study and 106 in
part-time study, 498 of them enrolled, 397 in full-
time study and 101 in part-time study.

All admitted were registered for the study areas
they had selected. Numbers of applicants and
admitted by study areas are in Table 2.

Table 2: Numbers of applicants and admitted in study areas of follow-up Master programmes EECR-M
and EECR-ML in 2013: Biomedical and Ecological Engineering (M-BEI, ML-BEI), Power Electrical Engi-
neering (M-EEN, ML-EEN), Electronics and Communications (M-EST, ML-EST), Electrotechnical Manu-
facturing and Management (M-EVM, ML-EVM), Cybernetics, Automation and Measurement (M-KAM,
ML-KAM), Microelectronics (M-MEL, ML-MEL), Power Electrical and Electronic Engineering (M-SVE, ML-
SVE), Telecommunications and Informatics (M-TIT, ML-TIT)

Study area Applicants Admissions Study area Applicants Admissions
M-BEI 51 32 ML-BEI 21 17
M-EEN 62 51 ML-EEN 10 9
M-EST 78 63 ML-EST 11 7
M-EVM 54 44 ML-EVM 23 14
M-KAM 97 77 ML-KAM 16 11
M-MEL 39 32 ML-MEL 4 3
M-SVE 46 34 ML-SVE 13 9
M-TIT 124 93 ML-TIT 42 36

Bachelor Degree Programme Biomedical Technology and Bioinformatics

Since academic year 2010/11 the faculty provi-
des education in the follow-up Master programme
Biomedical Engineering and Bioinformatics
BTBIO-F in full-time form of study. In 2013 there
were 118 students enrolled in this programme, 64
in the first year of study and 54 second-year
students.

Fifty-nine students completed their studies in the
programme BTBIO-F in 2013. The total number
of applicants for admissions in this programme
was 98. The top limit approved by Academic
Senate for admission to full-time study in the
programme BTBIO-A in academic year 2013/14

was 250. The written examination contained 10
problems selected from 2 topic areas published
on faculty websites. The timing was 75 minutes.
Every correct result yielded 10 points. The total
was 100 points. As the number of applicants was
lower than the number approved for admission,
the Dean decided, in accordance with Admission
Procedure Rules, about exemption from entrance
examination and admission of all of them. The
second term of entrance examination 9 July 2013
and the Committee meeting scheduled for 22
August 2013 were cancelled. Seventy applicants
were admitted and 70 students enrolled.
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Lifelong Education and Self-Paid Study

The faculty participates in the system of lifelong
education. Apart from a range of specialized
courses for professionals, the faculty offers paid
study of subjects in the Bachelor and follow-up
Master programme EECR. Having completed the
courses, the graduates will be admitted in a study
programme without being required to pass en-

Support of tuition

There has been a consistent effort at the FEEC to
improve and use more extensively the
information system for management of study
affairs and to make relevant information
accessible to students. In 2013, regular
assessment of the quality of teaching by students
took place at the end of the winter and the
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trance examination and earned credits will be
recognized. In 2013 there were 9 students in the
lifelong education programme.

There was one international student paying his
fees in the follow-up Master programme EECR-
MN.

summer semester using the BUT information
system.

In support of tuition in full-time and part-time
Bachelor and follow-up Master programmes new
or innovated electronic texts (ET) and multimedia
aids (MP) were created and are accessible on
faculty websites.



Science, Research and Doctoral Study

Creative Activities, Science and Research

The major source of mainly investment funds in
2013 was the Operational Programme ‘Research
and Development for Innovations’ (OP VaVpl) for
completion of two regional research centres.

Other major sources were projects of the Czech
Science Foundation and projects conducted in
cooperation with industrial companies.

Original scientific and research results were
published in 2 international monographs and in
149 articles in impact journals. FEEC was
granted 17 national patents.

Finanéni prostfedky na vyzkumnou ¢innost z vybranych zdrojt
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Graph 4: Research and development funds in mil.CZK, 2009 - 2013

Regional Research Centres

The project of two regional centres was comple-
ted in 2013. The centres will be financed by the
Operational Programme ‘Research and
Development for Innovations’ (OP VaVpl).

Centre for Research and Exploitation of
Renewable Energy Sources (CVVOZE)
(investigator Vladimir Aubrecht)

The Centre is targeted at concentration and
coordination of capacities focused on research,

development and innovation of renewable energy
sources. The research team members are invol-
ved in research of chemical and photovoltaic
sources of electrical energy, electrochemistry,
electromechanics, electrotechnology, power
electrical engineering, electrical drives, mobile
robots and industrial electronics.

The research centre CVVOZE deals with three
programmes:

1.  Electromechanical energy conversion,
17



2. Chemical and photovoltaic energy sources

3. Generation, transmission, distribution and
exploitation of electrical energy

The project is focused on research and coopera-
tion of a higher education institution with the
industrial sector and acceleration of the transfer
of new technologies into industrial use.

The most significant outcome of the implementa-
cion stage are 2 strategic laboratories: Laboratory
of Switching Devices and Ultra High Voltage
Laboratory. Both laboratories were set in operati-
on in September 2013. The equipment provides
opportunities for research and development in
diagnostics and testing of electrical devices.
Accreditation of these two laboaratories is now
being prepared.

Another major achievement is accreditation of
Laboratory of Measurement and Photovoltaic
Laboratory in accordance with the standard CSN
EN ISO/IEC 17025:2005. These laboratories
have been designed for research on climate and
mechanical resistance of electrotechnical devices
and special diagnostics of photovoltaic panels.

All CVVOZE laboratories form a unique in-
frastructure that will certainly attract industrial
partners whose production activities are closely
connected with the centre’s research work. For
more information on CVVOZE visit
WWW.CVVOZ€.CZ.

Centre of Sensoric, Information and
Communication Systems (SIX)
(investigator Zbynék Raida)

The research centre SIX was established to
support the innovation potential of companies
making use of communication, information and
sensoric technologies in various applications. As
an example support of the quality of life of ageing
generation can be mentioned (scans of life
functions and wireless transfer of information),
prevention of terrorist (scans of traces of ha-
zardous substances and wireless transmission of
warnings), road transport management
(intelligent highway is based on communication
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between vehicles and stationary units) or early
diagnosis of neurological disorders through ana-
lysis of speech signals.

The structure of Centre SIX follows the structure
of a common communication system:

The cornerstone of a communication system is its
physical layer (hardware — electronic circuits,
antennas and lines). Frequencies - perspective
systems move from currently used bands to
millimeter bands. In the millimeter band it is pos-
sible to create communication channels of suffi-
cient transmission capacity. Research of the
physical layer is in the focus of Program of
Microwave Technologies.

To achieve an accord of hardware components of
the communication system, an approriate system
layer must be designed. Research of the system
layer is dealt with in the Program of Wireless
Technologies.

Buses transferring data packages can be seen as
blood circulation in the communication system.
To secure safe blood circulation it is necessary to
design appropriate communication protocols and
find ways how to optimize data traffic. Respon-
sible for this part of research is the Program of
converged systems (communication and informa-
tion systems converge toward union digital data
transfer). An interface must be added to the
communication system that would tranform data
to physical characteristics such as sound or
image. The Program of multimedia systems is
focused on this research.

Information obtained from chemical, biological
and physical characteristics constitutes the bulk
of data transferred by sensoric systems. Scan-
ning processing and transfer of sensoric data are
objectives of the Program of sensoric systems.

Centre SIX consists of five research departments.
Each of them is responsible for one of above
programs, though all of them contribute to re-
search conducted by other departments.

For more information visit
http://www.six.feec.vutbr.cz.


http://www.cvvoze.cz/
http://www.six.feec.vutbr.cz/

Habilitations and Appointments to Professorship

In 2013 five
habilitated:

Doc. Ing. Radek Kubasek, Ph.D.
Theoretical Electrical Engineering
Doc. Ing. Jaroslav Lacik, Ph.D.
Electronics and Communications
Doc. Ing. Radek Skoda, Ph.D.
Power Electrical Engineering

Doc. Ing. Petr Sedlak, Ph.D.
Electrical and Electronic Technology
Doc. Ing. Jaroslav Koton, Ph.D.
Teleinformatics

new associate professors

Doctoral Programme

In academic year 2013/14 there are 444 students
in the doctoral degree programme. Two of them
enrolled in the study programme in English.
Numbers of Ph.D. students in individual years of

There were two appointments to professorship:
Prof. Ing. Pavel Vaclavek, Ph.D.

Technical Cybernetis

Prof. Ing. Pavel Fiala, Ph.D.

Theoretical Electrical Engineering

Table 5 shows numbers of doctoral programme
graduates over the last five years. The list of
2013 doctoral programme graduates can be
found on FEEC websites, links Study, Doctoral

study over the last five years are in Table 4 study  programmes, Doctoral  programme
graduates.
Table 4: Numbers of Ph.D. students from 2009 to 2013

year 2009 2010 2011 2012 2013
1. 88 118 85 e 79
2. 80 76 96 82 62
3. 80 75 69 85 70
4. 60 64 71 64 77
5. 8 47 48 58 49
6. 18 7 43 37 46
7. 23 18 7 41 51

total 357 406 419 444 434
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Table 5: Numbers of Ph.D. graduates by departments from 2009 to 2013

2009 2010 2011 2012 2013 Total
UAMT 8 1 0 3 2 14
UBMI 6 0 2 1 4 13
UEEN 4 0 4 0 1 9
UETE 4 1 2 0 1 8
UMAT 0 0 2 2 1

UFYZ 3 0 0 4 2 9
UMEL 1 0 3 3 4 21
UREL 12 7 8 7 8 42
UTEE 1 1 1 1 1 5
UTKO 10 3 4 7 4 28
UVEE 6 4 1 3 5 19
Total 65 17 27 31 33 173

Student Creative Activities

The 19th FEEC STUDENT EEICT conference
2013 was jointly organized with the Faculty of
Information Technology on 25 April 2013. The
abbreviation stands for the English words
Electrical Engineering, Information and
Communication Technology indicating the priority
areas of research and education at the two
faculties. In the finals of the competition there
were 240 papers - 45 Bachelor, 91 Master, 104
Ph.D. papers and 12 papers presented by 7 se-

condary schools. The major sponsors were
Honeywell, ABB and ON Semiconductor .

The papers were evaluated by 27 expert commit-
tees including representatives of the sponsoring
companies, academics and representatives of the
club Students for Students. Sixty nine top or
outstanding papers were awarded at the closing
ceremony. For more information visit FEEC
websites, links Research, Conference, Student
EEICT.

Posvit si

"?" svoji kariéru
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External Relations and International

Cooperation

International Cooperation

International activities have been focused on
promoting FEEC by presenting results of
research projects at international conferences
and participation in international research and
education projects, placements of FEEC students
at partner universities abroad, and offering tuition
in English to international students.

Among our priorities is student and teacher
mobility involving universities cooperating within
the framework of European Commission
programmes. FEEC is one of the most active
faculties of Brno University of Technology. There
has been good cooperation with the BUT
Department of International Relations responsible
for organization and economic support of mobility
programmes and the Lifelong Learning
Programme (LLP)/Erasmus. FEEC is one of the
most active faculties of Brno University of
Technology. There has been good cooperation
with the BUT Department of International
Relations responsible for organization and
economic support of mobility programmes and
the Lifelong Learning Programme
(LLP)/Erasmus. As a result, 49 students were at
placements of 201 months, and 19 teachers were
on lecture stays of 22 weeks and a two-week
training of two members of the staff (Table 6).
The extent of student and teacher mobility is
stabilized.  Reciprocally, the interest of
international students in placements at FEEC has
been increasing. Within the LPP programme, 99
students came for placements of 433 months,
Mobility figures for incoming and outgoing
students in individual programmes in 2013 are in
Table 7. The programme ended in 2013 and is
being followed by programme Erasmus +. Fifty-
eight existing agreements in the Lifelong
Learning Programme-Erasmus were renewed.
The list of universities cooperating with the
Faculty on the basis of Lifelong Learning
Programme-Erasmus in academic year 2013/14
is in Table 9.

In 2013 we succeeded in obtaining funds for
long-term international placements of students of
all study programmes within the mobility Develo-
pment Programme of the Ministry of Education in
the amount of 421.5 thous. CZK. There were
9 students in placements of 19 months in total.

Table 8 shows mobility figures for incoming and
outgoing students for all mobility programmes
over the past 5 years. The trend in incoming
students is steadily increasing, the number of
outgoing students for 2013 is comparable with
the previous year. The duration of placements of
FEEC students is 223 months. On the other
hand, placements of international students at
FEEC reached 462.5.

The faculty supports cooperation of departments
and academics with international institutions
based on interfaculty and LLP-Erasmus as well
as newly made contacts. In 2013, the amount of
65 thous. CZK was provided in support of such
activities. Targeted international relations were
financed by departments from projects of
operational programmes. The funds were used to
cover travel expenses of internationally recogni-
sed academics coming to short lecture stays at
FEEC.

The Faculty of Electrical Engineering and
Communication invites renowned international
experts to lectures, short-term lecture stays or
short-term stays connected with research pro-
jects. Such visits help to increase the
professional level of tuition and contribute to the
general education of students and atmosphere of
international environment in work on research
projects.

Funding in the amount of 260 thous. CZK for
these activiies was obtained from the
Development Programme of Ministry of
Education 2.5. The funds were provided to
7 experts of the faculty and used to pay the costs
connected with the lecture stay of prof. Leonid
Berezansky from Ben-Gurion University of Negev
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in Israel and Prof. Cicekoglu Ogushana from projects funded by the European Commission or
Bogazici University in Turkey. Joint technology initiatives, e.g. ENIAC and

Discussed with some of the visiting experts was ARTEMIS.
potential joint preparation of consortium research

Table 6: Student and teacher placements at universities abroad in the Socrates-Erasmus and Longlife
Socrates-Erasmus and Longlife Learning Programme-Erasmus from 2009 to 2013

Socrates (LLP)-Erasmus 2009 2010 2011 2012 2013
Students 45 51 54 46 49
Months 167 167,5 224 215 201
Lecture stays 28 25 27 27 19
Lecture weeks 34 29 32 33 22
Training 1 2
Training weeks 2 2

Table 7: Student placements at FEEC and abroad by programmes, 2013 - summary

Activity Arrivals Departures
Students Months Students Months
Socrates(LLP)-Erasmus 99 433 49 201
Inter-university contracts 10 29,5 - -
Development Programme - - 9 19

of Ministry of Education

Other mobility 0 0 2 3

Table 8: Student placements at FEEC and abroad in all mobility programmes from 2009 to 2013

2009 2010 2011 2012 2013
Students 68 74 86 100 109
Arrivals
Months 235 285 298 432,5 462,5
Students 62 67 71 65 60
Departures
Months 238 230 276 261 223
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External Relations

External relations are focused on promotion of
faculty activities and providing updated and
specific information on the study opportunities
offered by the Faculty, study programmes and
study areas. The newly structured websites,
presentations and videopresentations as well as
the faculty profile on the social network Facebook
are targeted at the generation of our future
students, secondary school and technical
secondary school students. In this respect, an
important role was played by the so called
Roadshow — FEEC students popularizing techni-
cal science at secondary schools.

Very popular is the new competition of four-
person secondary-school teams Merkur perFEKT
Challenge. The competition offered five topics
which the teams selected at registration. For
capacity reasons only the first 30 applications
could be accepted. This number was reached
only one month after the call. Secondary schools
from all over Moravia and part of Bohemia regis-
tered 120 students, including 5 girls, for the com-
petition. The competition was conducted in an
atmosphere of fair-play, and generally the per-
formance and knowledge of students in areas
such as electrical engineering, robotics, pro-
gramming, etc. must be appreciated. In 2014, the
winners competed in the superfinals, where the
winner was the team Maxwell silver hammer
representing Gymnazium Videnska Brno. This
year they are the owners of the challenge cup for
the overall winner.

Increased attention was paid to the media, to
presenting information on 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 departments and workplaces,
habilitations and appointments to professorship,
research and development projects of the Czech
Science Foundation, Ministry of Trade and
Industry, Ministry of Education and other projects
including EU framework programmes. The websi-
tes are in Czech and in English.

As every year, the management attended the
annual meeting of the Czech and Slovak faculties
of electrical engineering and associated faculties
held in Pardubice 21-23 May 2013. Exchange of
experience and discussions on the current
situation in education and research, solution of

research projects, participation in European
programmes and coordination of activities,
research plans and centres and cooperation with
universities in other countries were on the
agenda.

In 2013 forty-five years passed since the tragic
event on Kubinska hola where an avalanche
killed six students of the then Electrotechnical
Faculty in Brno, who were on a ski course. Re-
presentatives of FEEC together with participants
of the course honoured the memory of the victims
at the monument on Kubinska hola.

Close contacts have been maintained with indus-
trial 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 tasks, expert's reports and
consultancy. The major cooperating companies
are E. ON Ceska republika, a.s., ABB s.r.o.,
Veletrhy Brno, a.s., Siemens A. G., 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 Mlada Boleslav, Motorola
Solutions, National Semiconductor, CEZ, a.s.,
Linet, s.r.o., BD Sensors, s.r.o0., Buchlovice, etc.

Cooperation continued within the two regional
research centres CVVOZE — Centre for Research
and Exploitation of Renewable Energy Sources
and SIX — Centre of Sensoric, Information and
Communication Systems. Cooperation was also
intensified during the preparation and start of the
project of the research centre of excellence
CEITEC - Central European Institute of
Technology, a joint project of six partners — four
universities and two research institutes.

Another recent and significant contribution to
cooperation with industrial partners is the Partner
Programme  constituting a  platform  for
presentation of industrial companies, increased
cooperation with research teams and thesis
projects.

Close cooperation of many years has been main-
tained with the Institute of Instrument Technology
of Czech Academy of Sciences in Brno in re-
search projects of joint interest. Members of the
Institute's staff are part-time teachers at FEEC, in
Master and Ph.D. programmes. Academy of
Sciences can offer Ph.D. study based on contract
with the faculty. Academic staff, mainly
departments of mathematics and physics have
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cultivated long-term cooperation with secondary students for studies at FEEC.
schools in the Brno region in preparing their

Table 9: Universities having Erasmus programme agreements with FEEC for academic year 2013/14

University Country
Katholieke Hogeschool Limburg Belgium
TexHuyeckn yHuBepcuteT-Codmns Bulgaria
TexHuuyeckn yHnBepcuTeT-Cocdus — MNnosaus Bulgaria
Aalborg Universitet Denmark
Danmarks Tekniske Universitet Lyngby Denmark
Aalto University Finland
Tampereen teknillinen yliopisto Finland
University of Eastern Finland Finland
EPITA Paris France
ESIGELEC Rouen France
Groupe ESIEE Paris France
Institut Catholique de Paris France
Institut Polytechnique de Grenoble France
Université Joseph Fourier — Polytechnique de I"Université Grenoble France
Italy Italy
Vilniaus Gedimino Technikos Universitetas Lithuania
Duale Hochschule Baden-Wiirttemberg Lorrach Germany
Fachhochschule Wiesbaden Germany
Friedrich-Alexander-Universitat Erlangen Germany
Hochschule fur Technik, Wirtschaft und Kultur Leipzig Germany
Hochschule Furtwangen — Furtwangen University of Applied Science Germany
Hochschule Pforzheim — University of Applied Sciences Pforzheim Germany
Technische Universitat Dresden Germany
Universitat Ulm Germany
Universitat | Bergen Norway
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Politechnika Wroclawska
Instituto Politécnico de Lisboa — ISEL

Instituto Politécnico do Porto

Universidade Cat6lica Portuguesa — Escole Superior de Biotecnologia

Universidade do Porto
University of Coimbra
Fachhochschule Oberdésterreich
Technische Universitat Graz

Technische Universitat Wien

Universitat fir Gesundheitswissenschaften, Medizinische Informatik und

Technik

TEI KpATNG - Mapdptnua Xaviwv

Technicka univerzita v KoSiciach, Fakulta elektrotechniky a informatiky
Zilinska univerzita, Elektrotechnicka fakulta

Zilinsk& univerzita, Fakulta prirodnych vied

Modragon Unibertsitatea
Universidad de Cantabria
Universidad de Malaga

Universidad de Zaragoza
Universidad Politécnica de Valencia
Universitat de Valéncia

Universitat Politécnica de Catalunya
Universitat Rovira i Virgili Tarragona
Hogskolan | Halmstad

Malmé hogskola

Bogazici University

Karadeniz Technical University
Namik Kemal University

Suleyman Demirel Universitesi

Poland
Portugal
Portugal
Portugal
Portugal
Portugal
Austria
Austria

Austria
Austria

Greece
Slovakia
Slovakia
Slovakia
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Sweden
Sweden
Turkey
Turkey
Turkey
Turkey
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T.C. Ankara Universitesi

T.C. Dogus Universitesi
Yeditepe University

Zonguldak Karaelmas University

University of Huddersfield

Turkey
Turkey
Turkey
Turkey

Great Britain




Academic Senate

In 2013 the members of Academic Senate were (membership in legislative committee — LK, pedagogical
committee — PK, economic committee — EK, and represented department):

Chair
Doc. Ing. Miloslav Steinbauer, Ph.D., EK, LK, UTEE

Academic Staff Chamber

Ing. lvana Jakubova, EK, LK, UREL, chair

Doc. Ing. Petr Baxant, Ph.D., EK, UEEN

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

Ing Petr Honzik, Ph.D., EK, UAMT

Doc. Ing. Jifi Miurec, CSc., EK, UTKO

PhDr. Ludmila Neuwirthovda, Ph.D., PK, UJAZ
Ing. Radovan Novotny, Ph.D., EK, LK, UMEL
Ing. Helena Polsterova, CSc., EK, PK, UETE
Doc. Ing. Miloslav Steinbauer, Ph.D., EK, LK, UTEE
RNDr. Nadézda Uhdeova, Ph.D., EK, LK, UFYZ
Ing. Martin Vitek, Ph.D., EK, UBMI

Doc. Ing. Pavel Vorel, Ph.D., EK, PK, UVEE

Student Chamber

Bc. Tomas Mejzlik, LK, PK, chair

Bc. Rastislav Cervenak, PK

Bc. Juraj Jakubik, PK

Bc. Petr Jarchovsky, EK, PK

Ing. Marian Klampar (since October), EK
Bc. Zuzana Moldfikova, PK

Bc. Vojtéch Svatos, EK

Ing. Martin Zukal (until October), EK

Academic Senate held 11 regular meetings, with
an average attendance of 79%. Discussions were
always constructive, proposals were sent to
members prior to the meeting for study and
comments using the central electronic storage
system also used for archiving of documents.

During the year one member of Student chamber
resigned on the membership in Academic Senate

and his position was taken by a substitute elected
in regular elections 2011.

On 10 December 2013 Academic Senate elected
Professor Jarmila Dédkova for candidate for the
position of Dean in the period February 2014 —
January 2018.

Academic Senate discussed novels of internal
guidelines and standards. FEKT. Updating of the
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Longterm Intent of FEEC BUT for 2011-2015 for
was dealt with and approved for 2013. The De-
an’s guideline amending the Study and Examina-
tion Regulations of BUT was approved as well as
the Dean’s guideline amending the Scholarship
Regulations of BUT. The Senate approved of the
draft of amendment to Regulations for Admissi-
ons to Study and requirements for admission to
doctoral programme EKT-P, connected with ac-
creditation of the new Ph.D. programme ‘Biome-
dical Technology and Bioinformatics’ concerned
with the possibility to announce a second round
of admission procedure. The economic issues
discussed and approved included economic re-
port for 2012, proposal on the distribution of
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financial means in 2013 and proposal on the
distribution of funds earned by teaching.

Legislative committee prepared a draft of the new
version of Election Regulations and Rules of
Procedure that will be discussed in 2914 by the
Senate.

At its November meeting, Academic Senate ap-
proved of the regulations for distribution of finan-
cial means at FEEC for 2014. The regulations
were worked out in cooperation of the faculty
management and the economic committee of the
senate.



Campus Development

In the first half of 2013 all faculty departments
located at premises Kolejni 4, Purkyfiova 118
and Technicka 2 were moved to the newly com-
pleted premises Technicka 12. Construction of
strategic laboratories - part of the project Profes-
sor List Technology Park was completed in 2013.
The park adjoins the premises Technicka 12 in
the north, and was opened on 18 September
2013. Since then, all faculty educational and
research units have been located at premises in
the university campus Pod Palackého vrchem.

At the beginning of 2013, Ministry of Education
approved of the project Reconstruction of Tech-
nicka 8 and issued Decision on Providing Funds
onl8 April 2013. The project will receive funds
from the 4th priority axis of the Operational Pro-
gramme VaVpl. By implementation of this project,
all premises used by the faculty will be at the
same technological level and it will be possible to
control them within a single control system. Also
instruction technical support will be comparable.
The reconstruction preparation process was
completed, a suitable supplier chosen and con-
tract concluded in the second half of December
2013. Completion of reconstruction is scheduled
for the second half of January 2015.

Computer Networks and Information
Systems
Priority was given to:

e upgrading of servers and adaptation of
facilities

e centralization of network administration
services in connection with opening of
Technicka 12 and Professor List Technolo-
gy Park

e network backup

e commencement of preparation and imple-
mentation of transition of file and directory
services until now provided on the basis of
Novell Netware products to Microsoft Active
Directory. Hardware was purchased and in-
stalled: independent AD domain files and
two (staff and student) servers with disk
fields

e restructuring, innovation and administration
of faculty websites in two languages

o full use of modern communication channels
favoured by young generation, namely fa-
culty profile on social network Facebook and
Youtube channel

e faculty information system

Information Systems and Services

Besides the economic system SAP the faculty
uses the BUT information system. Negotiations
and analyses of individual modules of the BUT
system and the setting of the information system
in operation are in progress. The process will
continue in 2014.
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Other

Equal Opportunities

The consultancy centre for support of equal edu-
cation opportunities continued its activities in
2013.

The centre, managed by the Department of Phys-
ics, provided professional and personal consul-
tancy to female students, and organized informa-
tion events for the public aimed at removing the
barriers female students face when choosing
careers in technical fields.

Institute of Experimental Technology

Institute of Experimental Technology centres its
activities on innovation of education methods and
quality of training of specialists, experts and pro-
fessionals with contract research experience for
the industrial sector.

The Institute was involved in two projects in 2013
- Institute of Experimental Technology 1 within
the framework of a global project of South
Moravian Region OP VK and Institute of
Experimental Technology 2 - an individual
Project in category Other, OP VK.

The project IET1 is targeted at increasing the
interest of secondary school students in electrical
engineering and improving conditions for
teaching electrical engineering and physics,
including exploitation of ICT in instruction. In
2013, the Institute organized informal popula-
rization motivation lectures at elementary and
secondary schools. The staff also conducted
projects for gifted secondary-school students and
organized lectures for teachers. In laboratories
students can carry out experiments and tasks
supporting their basic knowledge.

The project IET2 provides training for researchers
and specialists in their particular fields with the
view of the latest requirements of IET s industrial
partners.

IET is seeking breakthrough solutions to some
extremely difficult research tasks together with

The centre concentrated on integration of
handicapped students in full-time and part-time
study programmes, promotion of study
opportunities and their specific needs in terms of
financial and other support.

The Centre cooperated with the Department of
Physics, the club Students for Students and so-
me members of faculty departments.

Contact: uhdeova@feec.vutbr.cz

elementary, secondary and tertiary education
students preparing them for research careers.
Close contact with authorities in science and
technology fields educates young researchers
and creates innovative potential of coming gene-
ration. Most IET team students enter a Ph.D.
programme. The project Elektro-vyzkumnik
(CZ.1.07/2.3.00/20.0175) contributes to research
potential development.

In 2013 |IET organized the competition
Mikrokontroléry leti for individuals and teams
from secondary schools and universities.

Management:

Director — doc. Ing. Pavel Fiala, Ph.D.
Coordinator IET1 — Ing. Jan Mikulka, Ph.D.
Coordinator IET2 — doc. Ing. Pavel Fiala, Ph.D.

Members — UTEE staff, representatives of in-
dustrial partners IET1 (Siemens s.r.0), IET2 (SVS
FEM s.r.o., Prototypa a.s., ABB s.r.o., Eaton
Moeller s.r.0.).

Address:

IET (UTEE)

Technicka 3082/12
61600 Brno

Phone.: 541 146 281
Fax: 541 146 276
E-mail: iet@feec.vutbr.cz
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Student Activities

Active at FEEC are two student organizations:
Student Chamber of Academic Senate (SK AS)
and the voluntary club Students for Students
(SPS).

The Student Chamber is part of the Academic
Senate of FEEC and has seven voted members.
The Student Chamber acts as an intermediary
between faculty management and students,
contributes to exchange of information covering
the whole spectrum of study and faculty life,
solutions of students’ problems and instruction
quality assessment by students. Activities of the
club Students for Students are focused on leisure
time. Its role is to enrich student life.The club
issues the student magazine e-fekt (1500 copies
every other month), assists first-year students in
adaptation at the Faculty and organizes cultural,
sports and entertainment events. The
membership is voluntary, every student can
apply, not only FEEC students, but all those
interested in student activities at FEEC and BUT.
In 2013 students co-organized the ball of FEKT
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and FIT. They also co-organized the EEICT
Student Conference and helped with FEEC
presentation at trade fairs and Roadshow, visits
to secondary schools.

On 25 September 2013, the club organized the
6th festival of amateur groups Music from FEEC.
The band The Substitation was the winner and
received an invitation to BUT Majales. The main
guest of the event Vypsana fiXa drew 4500 music
fans. In the summer semester, sport-loving
students took part in the fun race Run to 53. The
task was to run the distance from Kolejni 4 to the
nearby no 53 bus stop and back in the shortest
possible time. There were several student cate-
gories, a VIP faculty management relay and stu-
dent relays. Approximately 50 runners and seve-
ral hundreds of spectators took part. The project
perFEKT assistance was prepared for first-year
Bachelor students to help them cope with study
affairs and getting round the city of Brno, and
many other activities were  organized.




Department of Control, Instrumentation

and Measurement

< Lo s Technicka 3082/12

Doc. Ing. Vaclav Jirsik, CSc. 616 00 Bmo

Head tel.: 54114 6411

fax: 54114 6451

E-mail: uamt@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Pavel Jura, CSc. Doc. Ing. Ludvik Bejgek, CSc.
Prof. Ing. Petr Pivoika, CSc. Doc. Ing. Petr Benes, Ph.D.
Prof. Ing. FrantiSek Solc, CSc. Doc. Ing. Petr Blaha, Ph.D.
Prof. Ing. Petr Vavfin, DrSc. Doc. Ing. Zdenék Bradag, Ph.D.
Prof. Ing. FrantiSek Zezulka, CSc. Doc. Ing. Petr Fiedler, Ph.D.,

Doc. Ing. Véclav Jirsik, CSc.
Doc. Ing. Pavel Vaclavek, Ph.D.
Doc. Ing. Ludék Zalud, Ph.D.

Lecturers

Ing. Miloslav Cejka, CSc., Ing. Marie Havlikova, Ph.D., Ing. Zden&k Havranek, Ph.D., Ing. Radovan
Holek, CSc., Ing. Peter Honec, Ph.D., Ing. Petr Honzik, Ph.D., Ing. Karel Horak, Ph.D., Ing. Stanislav
Klusacéek, Ph.D., Ing. Pavel Kuéera, Ph.D., Ing. Tomas Macho, Ph.D., Ing. Jan Pasek, CSc., Ing. Miloslav
Richter, Ph.D., Ing. Sofia Sediva, Ph.D., Ing. Radek Stohl, Ph.D., Ing. Libor Vesely, Ph.D.

Ph.D. Students

Internal: Ing. Abdulrahman Wassem, Ing. Tomas Babinec, Mgr. Radek Baranek, Ing. Ludék Buchta, Ing.
Vladimir Burlak, Ing. Pavel Cip, Ing. Michal Dobias, Ing. Jifi Fialka, Ing. Toma$ Florian, Ing. Lesek
Franek, Ing. Petr Gabrlik, Ing. Miroslav Graf, Ing. Daniel Haupt, Ing. Tomas Hyn¢ica, Ing. Adam Chromy,
Ing. Ales Jelinek, Ing. Tomas Jilek, Ing. Miroslav Jirgl, Ing. Jan Klusacek, Ing. Vlastimil Kfiz, Ing. Michal
Kupcik, Ing. Ale$S Lebeda, Ing. Luka$ Otava, Ing. Milan PapeZ, Ing. Karel Pavlata, Ing. Stanislav Pikula,
Ing. Daniel Pi8i, Ing. Luka$ Pohl, Ing. Peter Raso, Ing. Michal Sir, Ing. Ladislav Stastny, Mgr. Martin
Tdma, Ing. Miroslav Uher, Ing. Martin Vagner, Ing. Ivo Vesely, Ing. Jan Vomo€il, Ing. DuSan Zame¢nik

External: Ing. FrantiSek Burian, Ing. Milog Cabel, Ing. Ludék Cervinka, Ing. Petr Feilhauer, Ing. Petr
Fidler, Ing. FrantiSek Gogol, Ing. Ondfej Hyncica, Ing. Ludék Chomat, Ing. Miroslav Juhas, Ing. Vaclav
Kaczmarczyk, Ing. Zdenék Kara, Ing. Roman Konarik, Ing. Ondfej Kotaba, Ing. Jolana Kristufkova -
Dvorska, Ing. Marek Kvas, Ing. Jaroslav Lepka, Ing. Vlastimil Lorenc, Ing. Petr Malounek, Ing. Vojtéch
Mik$anek, Ing. Véra Novakova - Zachovalovd, Ing. Petr Petyovsky, Ing. Jan Pohl, Ing. Vaclav Sablik, Ing.
David Skula, Mgr. Karel Stibor, Ing. Jaroslav Sembera, Ing. Miroslav Uher, Ing. Michal VaSina, Ing. Libor
Vesely, Ing. Milo$ Vesely. | Ing. Miroslav Vomela, Ing. Pavel Zbranek, Ing. Viktor Zagek.
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Administrative and Technical Staff

Ing. Ludék Andéra, Ing. FrantiSek Burian, Ing. Tomas Florian, Ing. Ondfej Hyncica, Bc. Jan Klecka, Ing.
Marek Kvas, Lenka Petrova, Ing. Petr Petyovsky, Ing. Sobéslav Valach, Jan Vodic¢ka.

Centre of Applied Cybernetics

Ing. Ludék Andéra, Ing. Tomas Babinec, Ing. Pavel Cl’p, Ing. Peter Honec, Ph.D., Ing. Karel Horéak,

Ph.D., Ing. Sobéslav Valach.

Main Interests

The department provides tuition in the Bachelor
degree programme Automation and Meas-
urement Technology and the follow-up Master
degree programme Cybernetics, Automation and
Measurement. Tuition and research are conduct-
ed by five specialized groups.

The main interest of the group involved in auto-
matic control was robust and predictive electrical
drives control. Research of nonlinear estimators
for sensor-free drives control continued. Re-
search outcomes have been applied within the
international ENIAC project MotorBrain in coop-
eration with international industrial partners. In-
tensive research was carried out in theoretical
probability filtration of dynamical systems. Work
concentrated mainly on automatic setting algo-
rithms of filter parameters with possible suppres-
sion of system model vagueness. The group
continued long-term cooperation with the compa-
ny Freescale Semiconductor in design of robust
and predictive algorithms for AC drives control.

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 non-electrical characteristics
with focus on vibrodiagnostics, thermodiagnos-
tics, acoustic emission, flux and noise measure-
ment.

The group involved in industrial automation deals
with real-time embedded systems, wireless
communication systems and industrial Ethernet
with focus on operational safety and protection
against external and internal errors, faults and
attacks. Furthermore, the group deals with fault-
tolerant systems and research of decentralized
and distributed control and communication sys-
tems. Research is particularly centred on con-
struction management, safety and authorization
systems. The group closely cooperates with BD
Sensors, Beta Control, Siemens, Rockwell
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Automation, GMC-méfici technika, s.r.o., IMA
S.r.o., Speltronic s.r.o. 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-
localization in outer environment, in urban areas
and inside buildings, design of highly reliable
robotic systems for work under extreme condi-
tions, with automatic self-localization and map-
making, and flying surveying equipment multico-
pter. Currently, the group is dealing with employ-
ment of elements of advanced optical scanning
and virtual/extended reality in biomedical engine-
ering, especially for cardio- and neuro-
rehabilitation. Instruction encompasses introduc-
tion into stationary and mobile robotics and sec-
tions dealing with above mentioned research
issues.

The prime interest of the group dealing with com-
puter vision is applied research and development.
The group coop erates with a number of com-
mercial companies and university departments.
Academics are involved in research projects and
provide instruction in image processing and anal-
ysis, object recognition, modelling and recogni-
tion of 3D objects and specialized hardware de-
sign for real-time processing of extensive data
files.

Apart from research, the department is also cen-
tred on innovation of instruction (European pro-
ject Multimedia Interactive Didactic System) and
equipment upgrading or systematic upgrading of
laboratories for computer vision and image pro-
cessing.

Research teams are involved in an OP VaVpl
project of CEITEC (Central European Institute of
Technology). group Cybernetics for Materials
Sciences is involved in the project CEITEC. The
group is involved in cutting-edge research on



control, sensors, robotics and embedded sys-
tems.

The department’s two laboratories are part of the
Centre for Research and Utilization of Renewable
Energy (CVVOZE). They focus on developing

Major achievements

The automatic control group achieved very good
results in applied research of advanced control
systems for electric drives. A conception of
a system for multiphase synchronous motor con-
trol for new-generation electrical vehicles was
developed. A significant publishing achievement
by young researchers is a publication dealing
with state observability of AC drives in the journal
IEEE Transactions on Industrial Electronics, the
most frequently cited journal in this field.

The group of measurement technology involved
in projects VaVPI made major investment in the
development of laboratories for measurement of
noise, vibrations and temperature. A new course
was launched, dealing with analog processing of
sensor signals.

The group of industrial automation was involved
in several significant projects, mainly investigati-
on of a filter-ventilation unit for protection of peo-
ple from chemicals, validation of trigger code for
industrial automation systems and recuperation
of elevator loss energy for standby consumption.

Major Research Projects

asmart grid model with different renewable
sources to test grid stabilization algorithms, ope-
ration of certified rooms for vibration and climate
testing, and training and test laboratories for
safety control systems.

The group of artificial intelligence and robotics
continued work on the visual telepresence
system with high resolution and possibility to
combine data from TOF proximity scanners, CCD
sensors and thermovision cameras. The recon-
naissance robotic system Orpheus designed for
operation in hazardous environments was further
developed, and development of new modifica-
tions Orpheus-HOPE and Orpheus-X3 started.

The group of computer vision continued work on
the prestigious project ‘Applied Cybernetics
Centre’ which has already been operating under
the Technology Agency CR in the programme
‘Centre of Competence’. The group regularly
contributes to the Centre with publications, re-
sults of applied reserach such as prototypes or
patents. Research focused on sophisticated
computer vision problems in traffic applications,
driving assistance systems and industrial camera
inspection systems. The group also deals with
methods and devices for processing of large
volumes of data on the basis of FPGA/DSP plat-
forms.

Centre of Applied Cybernetics — Technology Agency CR — CK TE01020197
Investigator: Vladimir Kugera, investigator at UAMT Karel Horak
Intelligent Algorithms for Predictive and Robust Control of AC Drives — GA CR - P103-10-0647

Investigator: Pavel Véaclavek

MotorBrain - Nanoelectronics for Electric Vehicles Intelligent Failsafe PowerTrain - ENIAC 2010-1

270693
Investigator: Pavel Vaclavek

Development, Implementation and Verification of the Prototype of a Diagnhostic System for Early
Detection of Risk Factors in the Cardiovascular System — MPO FR-TI3/703

Investigator: Sobéslav Valach

Internet of Energy for Electric Mobility - 7TH11098

Investigator: Petr Fiedler

REVYT - Recuperation of Elevator Loss Energy for Standby Consumption - TA03020907

Investigator: Zdenék Bradac
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Selected Publications

FIALKA, J.; BENES, P. Comparison of Methods for the Measurement of Piezoelectric Coefficients. IEEE
TRANSACTIONS ON INSTRUMENTATION AND MEASUREMENT. 2013. 62(5). p. 1047 - 1057. ISSN
0018-9456. (IF(2012)=1,357).

VACLAVEK, P.; BLAHA, P.; HERMAN, |. AC Drive Observability Analysis. IEEE Transactions on
Industrial Electronics. 2013. 60(8). p. 3047 - 3059. ISSN 0278-0046. (IF(2012)=5,165).

JIRGL, M.; HAVLIKOVA, M.; BRADAC, Z. Vliv prostfedi na spolehlivost systémd 1/2. Journal of Safety
Research and Applications (JOSRA). 2013. 6(1). p. 1 - 8. ISSN 1803-3687.

LEBEDA, A.; PIVONKA, P. Estimace a linearizace model(i zalozenych na principu Volterrovych fad.
Elektrorevue - Internetovy casopis (http://www.elektrorevue.cz). 2013. 15(4). p. 260 - 265. ISSN 1213-
1539.

RASO, P. Priklad, porovnanie a vyuZitie vysoko zrychlenych skisok Zivotnosti. Elektrorevue - Internetovy
Casopis (http://www.elektrorevue.cz). 2013. 15(3). p. 162 - 180. ISSN 1213-1539.

TUMA, M. The choice of the optimal parameter in the data compression task using generalized Laguerre
functions. GRANT Journal. 2013. 2(1). p. 67 - 148. ISSN 1805-0638.

KOCMANOVA, P.; ZALUD, L. Kalibrace dalkomémé kamery SwissRanger SR4000. GEODETICKY
A KARTOGRAFICKY OBZOR. 2013. 59/101(6). p. 123 - 128. ISSN 1805-7446.

JIRGL, M.; HAVLIKOVA, M.; BRADAC, Z. Viiv prostfedi na poslehlivost systémd 2/2. Journal of Safety
Research and Applications (JOSRA). 2013. 6(2). p. 1 - 8. ISSN 1803-3687.

HORAK, K.; CERVINKA, L. Visual Measurement of Material Segregation in Steel Wires. Procedia
Engineering. 2013. 2013(X). p. 1 - 8. ISSN 1877-7058.

BRADAC, Z.; ZEZULKA, F.; SZABO, Z.; ROUBAL, Z.; MARCON, P. Design and functional description of
experimental smart grid. TechSys 2009 Internationa Conference Engieering, Technologies and Systems.
2013. 2013(19). p. 313 - 317. ISSN 1310-8271.

BRADAC, Z.; ZEZULKA, F.; SAJDL, O.; VESELY, I.; SIR, M. Smart Grid - Smart Metering System.
TechSys 2009 Internationa Conference Engieering, Technologies and Systems. 2013. 2013(19). p. 329 -
333. ISSN 1310-8271.

BARANEK, R.; SOLC, F. TUNING OF COMPLEMENTARY FILTER ATTITUDE ESTIMATOR USING
PRECISE MODEL OF MULTICOPTER. ElectroScope - http://www.electroscope.zcu.cz. 2013. 2013(5).
p. 1-6.ISSN 1802-4564.

TUMA, M. Application of Laguerre functions to data compression. GRANT Journal. 2013. 1(2). p. 54 -
133. ISSN 1805-0638.

Bachelor Degree Programme

Cislicova Fidici technika Mikroprocesory

(prof. Ing. Petr Pivorika, CSc.) (Ing. Tomas Macho, Ph.D.)
Databazové systémy Modelovéani a simulace

(Ing. Radovan Holek, CSc.) (doc. Ing. Pavel Vaclavek, Ph.D.)
Elektronické méfici systemy Moderni prostfedky v automatizaci
(Ing. Miloslav Cejka, CSc.) (doc. Ing. Vaclav Jirsik, CSc.)
Mérfeni fyzikalnich veli¢in Pocitate a programovani 1

(doc. Ing. Petr Benes, Ph.D.) (doc. Ing. Vaclav Jirsik, CSc.)
Méfeni v elektrotechnice Pocitate a programovani 2

(doc. Ing. Petr Benes, Ph.D.) (doc. Ing. Véclav Jirsik, CSc.)
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Pouziti PC v mvél"ici technice
(Ing. Miloslav Cejka, CSc.)

Praktické programovani v C++
(Ing. Miloslav Richter, Ph.D.)

Programovatelné automaty
(Ing. Radek Stohl, Ph.D.)

Prostfedky primyslové automatizace
(Ing. Radek Stohl, Ph.D.)

Rizeni a regulace 1
(doc. Ing. Petr Blaha, Ph.D.)

Rizeni a regulace 2
(Doc. Ing. Pavel Vaclavek, Ph.D.)

Master Degree Programme
Aplikace pocitacového vidéni
(Ing. Karel Horék, Ph.D.)

Automatizace procesU
(prof. Ing. FrantiSek Zezulka, CSc.)

Distribuované systémy a sité
(doc. Ing. Petr Fiedler, Ph.D.)

Elektronicka mvéFici technika
(Ing. Miloslav Cejka, CSc.)

Embedded systems for industrial control
(doc. Ing. Petr Fiedler, Ph.D.)

Fuzzy systémy
(prof. Ing. Pavel Jura, CSc.)

Inteligentni a polovodiCové snimace
(doc. Ing. Petr Benes§, Ph.D.)

Inteligentni regulatory

(prof. Ing. Petr Pivorika, CSc.)
Logické systémy

(Ing. Radovan Holek, CSc.)

Mé&reni neelektrickych veli€in
(doc. Ing. Ludvik Bejcek, CSc.)

Modelovani a identifikace
(doc. Ing. Petr Blaha, Ph.D.)

Operacni systémy a sité
(Ing. Tomas Macho, Ph.D.)

Operacni systémy realného ¢asu
(Ing. Pavel Kucera, Ph.D.)

Doctoral Degree Programme

Vybrané kapitoly méfici techniky
(doc. Ing. Ludvik Bej¢ek, CSc.)

Signaly a systémy

(prof. Ing. Pavel Jura, CSc.)
Subsystémy PC

(Ing. Karel Horék, Ph.D.)

Vypocetni technika v automatizaci
(prof. Ing. Petr Pivorika, CSc.)

Zaklady robotiky
(doc. Ing. Ludék Zalud, Ph.D.)

Zpracovan a digitalizace analogovych signalt

(Ing. Zdenék Havranek, Ph.D.)

Zpracovani vicerozmérnych signall

(Ing. Karel Horék, Ph.D.)

Optimalizace regulatori
(prof. Ing. Petr Pivorika, CSc.)

Optoelektronické snimace

(doc. Ing. Ludvik Bejcek, CSc.)
Pocitace pro Fizeni

(doc. Ing. Zdenék Bradag, Ph.D.)
Pocitatové vidéni

(Ing. Karel Horak, Ph.D.)
Robotika }

(doc. Ing. Ludék Zalud, Ph.D.)

Robustni a algebraické Fizeni
(doc. Ing. Petr Blaha, Ph.D.)

Sbér, analyza a zpracovani dat
(Ing. Marie Havlikova, Ph.D.)
Senzory neelektrickych veli€in
(doc. Ing. Ludvik Bejcek, CSc.)
Strojové uceni

(Ing. Petr Honzik, Ph.D.)
Systémy diskrétnich udalosti
(doc. Ing. Pavel Vaclavek, Ph.D.)
Teorie dynamickych systému
(doc. Ing. Petr Blaha, Ph.D.)
Uméla inteligence

(doc. Ing. Véclav Jirsik, CSc.)

Vybrané kapitoly fidici techniky
(prof. Ing. Petr Pivorika, CSc.)
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Laboratories

Laboratory of Automatic Control (instruction in automatic control, physical models of controlled pro-
cesses, Pavel Vaclavek)

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, Miloslav Cejka, Marie Havlikova)

Laboratory of Electronic Measurement (instruction in Measurement in Electrical Engineering for first-
year study areas M-AMT, M-EST, Miloslav Cejka)

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

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

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

Laboratory of Computer Vision (instruction, research and development of devices for image recording
and methods of image processing and analysis for industrial and traffic applications, 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 Kopecny, 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 elements 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 vi-
brodiagnostics, Petr Benes)

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

Laboratory of Image Processing (instruction and research of image signal processing methods,
common and multispectral data, image analysis, recognition and classification of objects, Karel Horak)
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Department of Biomedical Engineering

, Technicka 12
Prof. Ing. Ivo Provaznik, Ph.D. 61600 Brno

Head tel.: 541 146 667
fax: 541 146 619
E-mail: ubmi@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Jifi Jan, CSc. Doc. Ing. Ales Drastich, CSc.
Prof. Ing. Ivo Provaznik, Ph.D. Doc. Ing. Milan Chmela¥, CSc.
Prof. Ewaryst Tkacz, Ph.D., D.Sc. Doc. Ing. Radim Koléaf, Ph.D.

Doc. Ing. Jana Kolafov4, Ph.D.
Doc. Ing. Jifi Kozumplik, CSc.
Doc. Ing. Jifi Rozman, CSc.

Lecturers

RNDr. Mgr. Michal Bittner, Ph.D., Ing. Vratislav Cmiel, Ing. Radovan Jifik, Ph.D., Ing. Vratislav Harabis,
Ing. Jifi Sekora, Ing. Martin Vitek, Ph.D.

Ph.D. Students

Ing. Layal Abo Khayal, Ing. Larisa Baiazitova, Ing. Jaroslav Balogh, Ing. Michal Barto§, Ing. Milo$
Bélehrad, Ing. Karel Bubnik, Ing. Mgr. Jan Cimbalnik, Ing. Petr Cech, Ing. Vratislav Cmiel, Ing. JiFi
Dlouhy, Ing. Alena DrkoSova, Ing. Jifi Dvorak, Ing. Jifi Gazarek, Ing. Lucie Grossovd, Ing. Vratislav
Harabi$, Ing. Jakub Hej¢, Ing. Jifi Chmelik, Ing. Martin Chrobak, Ing. Roman Jakubicek, Ing. Jifi
Janecek, Ing. Jan KaSparek, Ing. Oto JanouSek, Ing. Martin Klimek, Ing. Petr Klime$, Ing. Markéta
Kotova, Ing. Jifi Kratochvila, Ing. Vladimira Kubicova, Ing. Zdenék Kuna, Ing. René Labounek, Ing.
Martin Lamo$, Mgr. Peter Langer, Ing. Pavel Leinveber, Ing. Ondfej Macicek, Ing. Pavlina Mackova, Ing.
Denisa Madérankova, Ing. Milo§ Malinsky, Ing. Martin Mézl, Ing. Jifi Nedvéd, Ing. Jan Odstréilik, Ing.
Pawan Kumar Pathak, Ing. Roman Peter, Ing. Petra Podlipna, Ing. Tomas Poto€ndk, Ing. Jifi Rolec€ek,
Ing. Pavla Ronkov4, Ing. Marina Ronzhina, Ing. Karel Sedlaf, Ing. Jifi Sekora, Ing. Tomas Slavicek, Ing.
Vladimir Slavik, Ing. Luka$ Smital, Ing. Ladislav Soukup, Ing. Ondfej Svoboda, Ing. Toma$ Sikner, Ing.
Helena Skutkova, Ing. Marie Tobolova, Ing. Martin Valla, Ing. Petr Vesely, Ing. Petr Walek, RNDr.
Bohuslav Zmek

Administrative and Technical Staff

Doc. PharmDr. Petr Babula, Ph.D., Ing. Gabriela Petrovi¢ova, Miroslava PrasSilova, Hana Ryznarova,
MUDr. Sarka Sekorova

Main Interests

The department provides tuition in processing of and bioinformatics in Bachelor, Master and doc-
signals and images, ecology, biomedical and toral programmes.
ecological engineering, biomedical technology
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The department is involved in basic and applied
research of engineering principles in neurosci-
ence, physiology, electrochemistry, botanics,
genetics, molecular biology and ecology. The
main areas of interest are digital processing and
analysis of especially cardiologic signals, digital
processing and analysis of medical images, ma-
inly of opthalmological and ultrasonographic data
using contrasting substances, phylogenetic, evo-
lution and similarity analysis of genomic and
proteomic data, mainly metallothionein protein
and mitochondrial DNA.

The department closely cooperates with the
Opthalmological Clinic of Friedrich-Alexander-
University Erlangen, Germany, University of Ber-
gen, Norway, company Philips Ceska republika,
BLOCK, a.s., MIKRO s.r.o0., Knitting Technology
Research Institute a.s., Institute of Scientific In-
struments AVCR, Medical Faculty, Masaryk Uni-
versity in Brno, Mendel University in Brno, Veteri-
nary Research Institute in Brno, High School of
Chemical Technology in Prague, University Hos-
pital Bohunice and University Hospital U sv. An-
ny, Brno.

Major Achievements

In 2013 members of the department published
numerous articles in scientific journals and pre-
sented papers at international conferences, with
favourable response within the scientific commu-
nity. One of the most significant achievements is
the publishing of an article in the journal BMC
Bioinformatics with IF 3,024. Members of the
department were awarded a national patent in
technology for analysis of human cells contractili-
ty, 4 industrial samples were registered (unique
optical constructions for simultaneous flu-
orescence meausurement of contractility and
dynamics of calciferous transients in human cells.
A certified methodology of preparation of nano-
technological materials for artificial arteries was
registered, and a number of products such as
authorized software and operating samples were
created. An application for a national patent was
submitted.

The department continued extensive cooperation
with University Hospital U sv. Anny in a project of
ICRC (International Clinical Research Center

40

The department is involved in the International
Clinical Research Centre (FNUSA-ICRC) dealing
with non-invasive imaging methods in clinical and
basic research, experimental electrophysiology
and development of advanced rehabilitation
technologies. The department is also involved in
the international project European regional coo-
peration AT — CR (development of artificial
lungs), national grant research projects GACR
(research of electrophysiology of the heart, re-
search of nanotechnological and electrochemical
tools for biochemical and molecular-biological
studies, analysis of EEG and NMR imaging data
in patients suffering from epilepsy, application of
contrast magnetic resonance and ultrasonogra-
phy imaging techniques in medical diagnostics),
TACR ALFA projects (development of artificial
arteries with antibacterial effect). The department
cooperates with the company Philips in the de-
velopment of automated CT subtraction angi-
ography of lower limbs. In cooperation with the
Faculty of Information Technology and the De-
partment of Technology Transfer the department
is also involved in an OP VaVpl project ‘BUT
Safety and Protection’ centred on biometric tech-
nology for the retina and iris.

Brno) in section Biomedical Engineering support-
ed by the Operational Programme Research and
Development for Innovations. The participating
teams are Experimental electrophysiology (lvo
Provaznik), Rehabilitation techniques (Jana
Kolafova) and Ultrasonic imaging (Radim KolaF).
In the framework of the international project Eu-
ropean Regional Cooperation AT — CR, UBMI
cooperated with Technikum Wien and prepared
anew double-degree programme, which was
approved by both universities, and now first stu-
dents are working on their diploma theses.

A new Ph.D. programme Biomedical Technology
and Bioinformatics was accredited by the Accred-
itation Commission of CR and instruction was
commenced in 2013. It follows the Bachelor and
Master programmes provided by UBMI, accredi-
ted by Ministry and Education and Ministry of
Healthcare for training of specialists in biomedical
engineering in compliance with the law on non-
medical healthcare.



Major Research Projects

Advanced Lung Research for Veterinary Medicine of Particles for Inhalation — A Program of Euro-
pean Regional Cooperation Austria — Czech Republic M00250

Investigator: Ivo Provaznik

Analysis of the Relation between Electrical Processes and Blood Flow in Heart Chambers

— GACR P102/12/2034

Investigator: Jana Kolafova

Nano Electro Bio Tools for Blochemical and Molecular Biological Studies of Eucaryotic Cells
(NanoBioTECell) — GACR P102/11/1068

Investigator: Ivo Provaznik.

Optimization of the Methodolody for Analysis and Assessment of Simultaneous EEG-fMRI in Pa-
cients with Pharmacoresistant Epilepsy — GACR P304/11/1318

Investigator: Jifi Jan

Development and Innovation of Nanomaterials for Targeted Modification of Arterial Implants

— TACR TA01010088

Investigator: Ivo Provaznik

Selected Publications

ABO KHAYAL, L.; PROVAZNIK, |.; TKACZ, E. Differential Analysis of Neurodegenerative Aging-Related
Mitochondrial Genes of Long-Lived Naked Mole-Rat. International Journal of Bioscience, Biochemistry
and Bioinformatics. 2013. 3(2). p. 75 - 79. ISSN 2010-3638.
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Bachelor Degree Programme

Algoritmizace a programovani

(doc. Ing. Jana Kolafova, Ph.D.)
Analyza biologickych signalt

(doc. Ing. Jifi Kozumplik, CSc.)
Bioelektricke jevy

(doc. RNDr. Ing. Jifi Simurda, CSc.)
Biochemie

(prof. RNDr. Eva Taborska, CSc.)
Bioinformatika

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

(doc. RNDr. Ladislav Dusek, Ph.D.)
Cislicové zpracovani a analyza signald
(prof. Ing. Jifi Jan, CSc.)

Cislicové zpracovani signalt a obraz(l
(prof. Ing. Jifi Jan, CSc.)

Ekologie v elektrotechnice

(doc. Ing. Jifi Rozman, CSc.)
Ekologie ve zdravotnictvi

(doc. Ing. Jifi Rozman, CSc.)
Elektronické systémy a méfeni
(doc. Ing. Milan Chmelaf, CSc.)

LékaFska diagnosticka technika

(doc. Ing. Radim Kolaf, Ph.D.)
Modely v biologii a epidemiologii

(Ing. Martin Vitek, Ph.D.)

Obecna biofyzika

(prof. MUDr. Vojtéch Mornstein, CSc.)

Patologicka fyziologie

(prof. MUDr. Anna Vasku, CSc.)
Pocitace a programovani

(prof. Ing. Ivo Provaznik, Ph.D.)
Praktika z bioinformatiky

(doc. Ing. Jana Kolafova, Ph.D.)
Radiologie a nuklearni medicina
(prof. MUDr. Vlastmil Véalek, CSc.)
Standardizace ve zdravotnictvi
(doc. Ing. Milan Chmelaf, CSc.)
Terapeuticka a proteticka technika
(doc. Ing. Jana Kolafova, Ph.D.)
Uméla inteligence v mediciné

(doc. Ing. Jifi Kozumplik, CSc.)
Uvod do biologie &lovéka

(prof. MUDr. Jindfich Vomela, CSc.)
Uvod do klinické mediciny

(doc. MUDr. Miroslav Soucek, CSc.)
Uvod do medicinské informatiky
(prof. Ing. Ivo Provaznik, Ph.D.)
Uvod do molekularni biologie a genetiky
(doc. Ing. Petr Dvorak, CSc.)
Zaklady anatomie a histologie

(doc. MUDr. Pavel Matonoha, CSc.)
Z&klady prvni pomoci

(MUDr. Lukas Dadék)

Zdravotnicka etika
(Mgr. Josef Kufe, Dr. phil.)



Zdravotnicka legislativa a pravo
(doc. Ing. Jifi Rozman, CSc.)

Master Degree Programme

Analyza a interpretace biologickych dat
(doc. Ing. Jifi Kozumplik, CSc.)

Analyza biologickych sekvenci
(prof. Ing. Ivo Provaznik, Ph.D.)

Analyza biomedicinskych obrazl
(prof. Ing. Jifi Jan, CSc.)

Analyza signalu a obrazl
(prof. Ing. Jifi Jan, CSc.)

Bioetika

(Ing. Iva Pipalova)

Biofyzika .

(doc. RNDr. Ing. Jifi Simurda, CSc.)
Biologie Clovéka

(prof. MUDr. Jindfich Vomela, CSc.)

Diagnostika bio- a ekosystému
(doc. Ing. Milan Chmelaf, CSc.)
Ekologické inzenyrstvi

(doc. Ing. Jifi Rozman, CSc.)

Evoluéni algoritmy
(doc. Ing. Jifi Kozumplik, CSc.)

Klasické zobrazovaci systémy v mediciné
a ekologii (doc. Ing. AleS Drastich, CSc.)

Klinicka fyziologie
(prof. MUDr. Jindfich Vomela, CSc.)

Laboratorni technika v genomice a proteomice
(doc. Ing. Jana Kolafova, Ph.D.)

Medicinské informacni systémy
(Ing. Miroslav Dvorak, CSc.)

Mikroskopicka zobrazovaci technika
(doc. Ing. Radim Kolaf, Ph.D.)

Modelovani biologickych systému
(Ing. Martin Vitek, Ph.D.)

Molekularni biologie
(doc. PharmDr. Petr Babula, Ph.D.)

Doctoral Degree Programme

Vybrané problémy biomedicinského inzenyrstvi
(prof. Ing. Ivo Provaznik, Ph.D.)

VySSi metody zpracovani a analyzy signald
a obrazl (prof. Ing. Jifi Jan, CSc.)
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Zobrazovaci systémy v lékafstvi
(doc. Ing. Ales Drastich, CSc.)

Multitaktni systémy

(doc. Ing. Jifi Kozumplik, CSc.)

Navrh a provoz komplexnich systému
(doc. Ing. Jifi Rozman, CSc.)

Pocitacova podpora lékarské diagnostiky
(prof. Ing. Ivo Provaznik, Ph.D.)
Pokrogila analyza biologickych signall
(doc. Ing. Jifi Kozumplik, CSc.)

Pokrocilé metody v biostatistice
(doc. RNDr. Ladislav DuSek, Ph.D.)

Programovani v bioinformatice

(doc. Ing. Jana Kolarova, Ph.D.)
Specialni Iékarska a ekologicka technika
(doc. Ing. Jifi Rozman, CSc.)
Systémova biologie

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

Tomografické zobrazovaci systémy
(doc. Ing. AlesS Drastich, CSc.)

Uvod do environmentalistiky

(Prof. RNDr. Hana Librova, CSc)
Vizualizace biomedicinskych dat
(Ing. Radovan Jitik, Ph.D.)

Vy3$Si metody zpracovani signall
(prof. Ing. Jifi Jan, CSc.)

Zaklady metodologie vyzkumu

(doc. Ing. Radim Kolaf, Ph.D.)
Zdravotni péce

(prof. MUDrr. Jindfich Vomela, CSc.)
Zdravotni pége v mimoradnych situacich
(doc. MUDr. Vladimir Sramek, Ph.D.)

Zdravotnické informaéni systémy
(Ing. Miroslav Dvorak, CSc.)

Pokrocila analyza rozsahlych genomickych dat
(prof. Ing. Ivo Provaznik, Ph.D.)



Laboratories

Laboratory of Electronics (manufacturing and testing of electromechanical and electronic components
for research and student projects, Jifi Sekora)

Laboratory of Biophysics I and Il (instruction in Biophysics, Bioelectric Phenomena, research on
electrophysiology of cells, Vratislav Cmiel)

Laboratory of Biomedical Technology (instruction in Design and Operation of Complex Systems,
Electronic Systems and Measurement, experiment 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)

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 Rozman)

Laboratory of Functional Diagnostics (instruction in Electronic Systems and Measurements, research
of brain and muscle electrophysiology, Ivo Provaznik)

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

Laboratory of Information Systems (instruction in Evolution Algorithms, Medical Information Systems,
Artificial Intelligence in Medicine, Bioinformatics, Algorithmization and Programming, Computers and
Programming, Analysis 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, calibra-
tion of devices and ultrasound probes, Vratislav Harabis)

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

Laboratory of Image Processing (instruction in Analysis of Biological Signals, Bioinformatics, Conven-
tional Imaging Systems in Medicine, Advanced Analysis of Blological 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 Visualization, Analysis of Biomedical Images, Models in Biology and Epidemiology, System Blology,
Digital Signal Processing and Analysis, Martin Vitek)
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Department of Power Electrical

Engineering

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

Associate Professors

Doc. Ing. Vladimir BlaZzek, CSc.
Doc. Ing. Petr Baxant, Ph.D.
Doc. RNDr. Oldfich Coufal, CSc.
Doc. Ing. Jifi Drapela, Ph.D.
Doc. Ing. llona Lazni¢kova, Ph.D.
Doc. Ing. Petr Mastny, Ph.D.

Lecturers

Technicka 3082/10
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Doc. Ing. Antonin MatouSek, CSc.
Doc. Ing. Jaroslava Orsagové, Ph.D.
Doc. Ing. Jifi Racek, CSc.

Doc. Ing. Radek Skoda, Ph.D.

Doc. Ing. Petr Toman, Ph.D.

Ing. Bohumir Garlik, CSc., Ing. Jan Gregor, CSc., Ing. Karel Katoysky, Ph.D., Ing. Jan Machééek, Ph.D.,
Ing. Martin Paar, Ph.D., Ing. Stanislav Sumec, Ph.D., Ing. Josef Senk, CSc., Ing. Jan Skoda, Ph.D., Ing.
Luka$ Radil, Ph.D., Ing. David Topolanek, Ph.D.

Ph.D. Students

Ing. Almabrok Abdoalhade, Ing. Tomas BartoSik, Ing. Branislav Batora, Ing. Martin Belatka, Ing.
Franti§ek Bernath, Ing. Mayada Daboul, Ing. Jifi Dockal, Ing. Stépan Foral, Ing. Miroslav Haluza, Ing.
Nail Khisamutdinov, Ing. Tomas Kloucek, Ing. Marek Kopicka, Ing. Michal Krbal, Ing. Jakub Masek, Ing.
Jan Moravek, Ing. Jan Novotny, Ing. Ludék Ondrou$ek, Ing. Tomas$ Pavelka, Ing. Jifi Pécha, Ing. Vaclav
Prokop, Ing. Michal Ptagek, Ing. Jan Slezingr, Ing. Jaroslav Spadek, Ing. Martin Stefanka, Ing. René

Vapenik, Ing. Jan Varmuza, Ing. Josef Vavra

Administrative and Technical Staff
Ing. Filip Koval, Jitka Langerova

Main Interests

The department provides tuition in the Bachelor
programme Power Electrical and Electronic Engi-
neering (B-SEE) in cooperation with the Depart-
ment of Power Electrical and Electronic Engineer-
ing, and in the Master programme Power Electri-
cal Engineering (M-EEN). The offered courses
are centred on conventional and renewable pow-
er sources, transmission and distribution of elec-

trical power utilization in light and heat sources,
transient phenomena, solutions of system failures
and liberalized energy market.

Research is focused on generation of electrical
power in conditions of sustainable development,
that is search for new ways of power generation
from renewable sources and increasing operation
efficiency of power sources, loss reduction and
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fast localization of network failures, impact of
electrical appliances on electric energy quality,
exploitation of hydrogen accumulation cycle in
solar systems, load optimization in small variable-
output power sources, optimization of the struc-
ture of power sources for services in conditions of
liberalized market with electric energy, technical
and technological limits of inter-state power dis-
tribution, analysis of major system failures and
appropriate measures, connection of wind-
powered stations and design of outdoor and
indoor illumination protection and evaluation
systems.

The department cooperates in research and
graduate and postgraduate training with a num-
ber of companies, e.g. Skupina E. ON, Skupina

Major Achievements

In 2013 the department was involved in research
conducted by the Centre for Research and Ex-
ploitation of Renewable Energy (CVVOZE).
Members of the department participated in
1 MPO TIP project, 3 TACR projects, 2 FRVS
and 3 OP VK projects, an international project on
cooperation with Texas A&M University Kontakt
II, 1 Leonardo da Vinci programme and 26 pro-
jects on cooperation with industrial companies.

The major results published in reputable journals
and presented at national and international con-
ferences concerned complex methodology of
measuring voltage fluctuations, modern illumina-
tion control in intelligent electroinstallations, anal-
ysis of light sources resistance to short-term
voltage drops and cut-offs, flickermetre imple-
mentation in the LabView environment. The third
generation of LDA brightness analyzer was de-
veloped for assessment of street illumination.

Major Research Projects

CEZ, CEZ, MEgA - M&Fici Energetické Aparaty,
a.s., CEPS, a.s., ABB, s.ro.,, EGU Brno, a.s.,
Teplarny Brno, a.s., Siemens, s.r.o., etc. There
has also been cooperation with departments of
power electrical engineering at all Czech and
Slovak technical universities.

Members of the department have been active in
the Technology platform ‘Sustainable Energy
Engineering Czech Republic’ and in international
associations CIRED, CIGRE and IEEE.

In 2013 the department moved to new premises
Technickd 12 and a number of its laboratories
were included in the regional research centre
CVVOZE where new Ultra-high Voltage Labora-
tories were established.

The department continued cooperation with E.ON
Ceska republika, s.r.o. in dealing with issues of
the safety of electric lines in the case of failures,
and failure localization. Cooperation with Unicon-
trols-Tramex s.r.o. focused on development of
railway signal lamps. The department also coope-
rated with TU Graz and Aalto University of
Technology in safety of electrical network in re-
gard to contact voltage. And with Second
University of Naples in quality assessment of
electrical energy.

The department was also involved in the project
‘ePower — Innovation of Instruction in Power
Engineering and Power Electrical Engineering
Based on E-learning and Practical Training’ and
the project ‘CENE-NET - Partnership in New
Generation Nuclear Power Engineering’. Work on
a joint university project ‘KISP — Complex Innova-
tion of Study Programmes and Improvement of
Instruction at FEEC BUT' Brno was commenced.

Centre for Advanced Nuclear Technologies - TE01020455 (CANUT)

Investigator: Karel Katovsky

A Dynamic Model of Distribution Network - TA03020523

Investigator: Petr Toman

A System for HV Network Protection Using Standardized Digital Output Current and Voltage Sen-

sors |IEC 61850-9-2 - TA03010444
Investigator: Jaroslava Orsagova
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Research and Development of a Modular System of Phytotron Low Power Consumption Cham-
bers - FR-TI3/383

Investigator: Petr Baxant

Research and Characteristics of Materials for Heat Accumulation in Containment Systems of
Light Water Nuclear Reactors at an Effective Reduction of Internal Pressure in Accidents
- LH12063

Investigator: Karel Katovsky

Selected Publications

RADIL, L. Netradiéni metoda akumulace elektrické energie. Energetika. 2013. 63(2). p. 76 - 78. ISSN
0375-8842.

JAKUBOVA, |.; SENK, J.; LAZNICKOVA, I. The Influence of Nitrogen in Ar+N2 Mixture on Parameters of
High-temperature Device with Electric Arc. Acta Polytechnica. 2013. 53(2). p. 179 - 184. ISSN 1210-
2709.

PTACEK, M. The definition of input parameters for modelling of energetic subsystems. EPJ Web of
Conferences. 2013. 2013(54). p. 02002.1 (8 p.). ISSN 2100-014X.

SKODA, J.; BAXANT, P.; KRBAL, M.; SUMEC, S.; PAVELKA, T. Photometry of LED sources. Przeglad
Elektrotechniczny. 2013. 89(6/2013). p. 341 - 344. ISSN 0033-2097.

ONDROUSEK, L. Inovativni moznosti provozu spalovacich turbin. Elektrorevue - Internetovy éasopis
(http://lwww.elektrorevue.cz). 2013. 15(6). p. 380 - 385. ISSN 1213-1539.

ADZMAN, M.; TOPOLANEK, D.; LEHTONEN, M.; TOMAN, P. An Earth Fault Location Scheme For
Isolated and Compensated Neutral Distribution Systems. International Review of Electrical Engineering
(IREE). 2013. 8(5). p. 1520 - 1531. ISSN 1827-6660.

COUFAL, O. On Resistance and Inductance of Solid Conductors. Journal of Engineering. 2013.
2013(526072). p. 1 - 14. ISSN 2314-4904.

Coufal Oldfich. A method for the accurate and smooth approximation of standard
thermodynamicfunctions (new version). COMPUTER PHYSICS COMMUNICATIONS. 2013. 184(7).
p. 1810 - 1811. ISSN 0010-4655. (IF(2012)=3,078).
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Bachelor Degree Programme

Distribuce elektrické energie Projektovani silovych a datovych rozvodu
(doc. Ing. Petr Toman, Ph.D.) (Ing. Jan Machacek, Ph.D.)

Ekonomika a ekologie elektroenergetiky Rozvodna zafizeni

(Ing. Jan Machacek, Ph.D.) (doc. Ing. Jaroslava Orsagova, Ph.D.)
Jaderné energeticka zafizeni Strojni zafizeni elektraren

(doc. Ing. Jifi Racek, CSc.) (doc. Ing. Jifi Racek, CSc.)

Ochrany a jisténi zafizeni Technicka mechanika

(doc. Ing. Petr Toman, Ph.D.) (doc. Ing. Jifi Racek, CSc.)

Pocitatové modelovani a simulace Uziti elektrické energie

(doc. Ing. Petr Baxant, Ph.D.) (doc. Ing. Jifi Drapela, Ph.D.)
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Vyroba elektrické energie
(doc. Ing. Petr Mastny, Ph.D.)

Master Degree Programme

Aplikace elektrického oblouku
(Ing. Jan Gregor, CSc.)

Diagnostika v elektroenergetice
(doc. Ing. Jifi Drapela, Ph.D.)

Distribu¢ni a priimyslové sité
(doc. Ing. Jaroslava Orsagova, Ph.D.)

Ekonomika elektroenergetiky
(Ing. Jan Machacek, Ph.D.)

Elektrarny a teplarny
(doc. Ing. Jaroslava Orsagova, Ph.D.)

Elektrické stanice a vedeni
(doc. Ing. Jaroslava Orsagova, Ph.D.)

Elektrotepelna technika
(doc. Ing. llona Laznic¢kova, Ph.D.)

Energeticka zafizeni
(doc. Ing. Jifi Racek, CSc.)

Informacni a Fidici systémy v elektroenergetice
(doc. Ing. Petr Baxant, Ph.D.)

Integrované systémy chranéni
(doc. Ing. Petr Toman, Ph.D.)

Jaderné elektrarny
(doc. Ing. Jifi Racek, CSc.)

Doctoral Degree Programme

Matematické modelovani v elektroenergetice
(doc. Ing. Petr Toman, Ph.D.)

Laboratories

Kvalita elektrické energie a EMC
(doc. Ing. Jifi Drapela, Ph.D.)

Malé zdroje elektrické energie
(doc. Ing. Petr Mastny, Ph.D.)

Nekonvenéni pfemény
(doc. Ing. Antonin Matousek, CSc.)

Osvétlovaci soustavy

(doc. Ing. Petr Baxant, Ph.D.)
Power Systems

(doc. Ing. Petr Baxant, Ph.D.)
Projektovani silovych a datovych rozvodu
(Ing. Jan Machéacek, Ph.D.)
Pfechodné jevy

(doc. Ing. Vladimir Blazek, CSc.)
Pfenosové sité

(doc. Ing. Vladimir Blazek, CSc.)
Rizeni elektrizaénich soustav
(doc. Ing. Petr Toman, Ph.D.)

Svételna technika
(doc. Ing. Petr Baxant, Ph.D.)

Technika vysokych napéti
(doc. Ing. Vladimir Blazek, CSc.)

Vybrané problémy z vyroby elektrické energie
(doc. Ing. Antonin MatouSek, CSc.)

Laboratory of Diagnostics (instruction in Diagnostics in Power Electrical Engineering, research on
diagnostics and measusrement, Jifi Drapela)

Laboratory of Electrical Protection (instruction in Protection and Security of Facilities, Integrated Pro-
tection Systems, measurement in real network, research, Jaroslava Orsagova)

Laboratory of Electrical Networks (instruction in Electric Power Distribution, Transmission Networks,
Electrical Stations and Line Networks, Distribution and Industrial Networks, research projects, Petr To-
man)

Laboratory of Heating Technology (instruction in Electric Power Exploitation and Electric Heating
Technology, llona Lazni¢kova)

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

Laboratory of Appliance-Electrical Network Compatibility (impact of appliances on the distribution
network under different network conditions, Jifi Drapela)
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Laboratory of Electric Energy Quality and Electromagnetic Compatibility (instruction in Electric
Energy Quality and EMC and Diagnostics in Power Electrical Engineering, Jifi Drapela)

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

Design Laboratory (instruction in Design of Power and Data Distribution Systems, training and research
on modern electroinstallations, Jan Machacek)

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

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

Laboratory of Electric Power Generation (instruction in Electric Power Generation, Power and Heating
Plants, Small Sources of Electric Power, diploma theses, research projects in small sources of electric
power, Petr Mastny)

Computer Laboratories (2) (instruction in Computers and Programming 1 and 2, planning in power
engineering, steady states and transient phenomena in electrification systems, Branislav Batora)

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

Technology

Doc. Ing. Petr Ba€a, Ph.D.
Head

Professors

Prof. Ing. Jifi Kazelle, CSc.
Prof. Ing. Jifi Vondrak, DrSc.

Lecturers

Technicka 3058/10

616 00 Brno 2

tel.: 541 146 148

fax: 541 146 147

E-mail: uete@feec.vutbr.cz

Associate Professors

Doc. Ing. Petr Ba¢a, Ph.D.

Doc. Ing. Josef Jirdk, CSc.

Doc. Ing. Jifi Maxa, Ph.D.

Doc. Ing. Vitézslav Novéak, Ph.D.
Doc. Ing. Marie Sedlafikova, CSc.
Doc. Ing. Jifi Vanék, Ph.D.

Ing. Ondrej Cech, Ing. Petr Dvofak, RNDr. Andrea Fedorkova, Ph.D., Ing. Martin Frk, Ph.D., Ing. Petr
KFivik, Ph.D., Ing. Helena Polsterova, CSc., Ing. Zdenka Rozsivalova, Ing. Jifi Stary, Ph.D., Ing. Jifi

Spinka

Ph.D. Students

Ing. Ondfej Cech, Ing. Pavel Cudek, Ing. Petr Dvorak, Ing. Daniel Fryda, Ing. Roman Gvritishvili, Ing. JiFi
Hudec, Ing. Chladil Ladislav, Ing. Ivan Jakubis, Ing. Michl Kadlec, Ing. Ondfej Kavalek, Ing. Tomas
Kazda, Ing. Miroslav Kunovjanek, Ing. Jifi Libich, Ing. Josef Maca, Ing. Michal Musil, Ing. Jifi Neoral, Ing.
David Pléha, Ing. Marek Sol&ansky, Ing. Radek Stojan, Ing. Lucie Simonova, Ing. Jifi Subarda, Ing. JiFi
Tichy, Ing. Pavel ToSer, Ing. Sebastian Vaculik, Ing. Jifi Vrbicky, Ing. Petr Vyroubal, Ing. Jana Zimakova

Administrative and Technical Staff

FrantiSek Chudacek, Ing. Kristyna Jandova, Ph.D.,

Zatloukal, Gabriela Dominikova, Martin Sturm

Main Interests

The department provides instruction in electro-
technical materials, manufacturing processes and
their control, printed circuit board and surface
mount technology, diagnostics, testing and relia-
bility of electrotechnical materials and processes,
quality assurance, designs of systems and alter-
native electric power sources in the Bachelor and
the Master programme Electrical, Electronic,

Ing. Petr Kahle, FrantiSek Kofinek, Ing. Miroslav

Control and Communication Technology (EECR),
in full-time and part-time form of study. The sub-
ject Materials and Technical Documentation is
provided to all first-year full-time and part-time
students in the Bachelor programme Electrical,
Electronic, Control and Communication Technol-

ogy.
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In the Bachelor programme Biomedical Technol-
ogy and Bioinformatics (BTBIO) the department
provides instruction in the subject Materials and
Components for Biomedicine.

Research activities are centred on basic and
applied research o0 electrochemical power
sources (with focus on improving the characteris-
tics of lead and alkaline accumulators for use in
electric and hybrid vehicles), gel electrolytes and
lithium-ion batteries, electrocatalysts and ion-
exchange membranes for fuel cells, thin-layer
electrodes for electrochromic systems, low com-
bustibility materials for lithium-ion accumulators,
photovoltaic systems, non-destructive diagnostics
of defects and quality, reliability and lifetime of
solar cells, detection of signal electrons and
methods of environmental scanning electron
microscopy of atomic forces, lead-free soldering,
quality and reliability of soldered joints, degrada-
tion and diagnostics of dielectric systems.

Another area of interest is mathematical-physical
modelling of blood flow in arteries, in cooperation
with the team engaged in Magnetic Resonance
and Bioinformatics (Institute of Scientific Instru-
ments AVCR).

The department cooperates with a number of
institutions — Technische Universitat Wien, Pado-
va University, Universitat Ulm — Zentrum fur Son-
nenenergie und Wasserstoff-Forschung, Ecole
Polytechniqgue de Montréal, surface analysis

Major Achievements

The department coorganized the 34rd interna-
tional conference ‘Nonconventional Sources of
Electric Energy’ in Hrotovice, 29 — 31 May 2013.
The conference was organized in cooperation
with the Czech Electrotechnical Society, group for
chemical sources of electric energy (Petr Baca,
Pavel ToSer). The department also organized the
14th international conference ‘Advanced Batter-
ies, Accumulators and Fuel Cells’, 1-5 September
2013, under the auspices of American
electrochemical group the Electrochemical Socie-
ty ECS and BUT Brno (Marie Sedlafikova and Jifi
Vondrék).

Members of the department also participated in
the meeting of Czech and Slovak colleagues, the
40th international conference ‘Electrotechnology
2013, organized by the Institure of Power and
Applied Electrical Engineering FEI STU, Bratisla-
va (Jifi Kazelle).
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workplace Nanolytics in Feldkirchen, Austria, the
company Graphite AG Kropfmihl AG, Institute of
Scientific Instruments AVCR, Institute of Inorgan-
ic Chemistry AVCR, Institute of Physical Chemis-
try AVCR, Institute of Macromolecular Chemistry
AVCR, the companies Bochemie Bohumin,
EPRONA Rokytnice nad Jizerou, Elmarco Libe-
rec, Solartec Roznov pod Radhos$tém, ERD Pra-
ha, LINET Slany, ENERG-SERVIS Brno, CeMe-
Bo 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.

In 2014 research in all above mentioned areas is
expected to continue, with focus on European
research programmes and centres, GACR,
GAAV and FRVS projects.

The department focuses on continuing innovation
of subjects in the study areas Microelectronics
and Technology in the Bachelor programme and
Electrotechnical Manufacturing and Management
in the Master programme as well as upgrading of
laboratories and computer rooms.

The department will co-organize the 35th confe-
rence ‘Non-conventional Electric Energy Sources’
in Blansko, 21-23 May 2014, and the 15th inter-
national conference ‘Advanced Batteries, Ac-
cumulators and Fuel Cells’ (ABAF- 15th) in Brno.

In 2013 the department obtained funds for the
bilateral project MSMT CR — Argentina (identifica-
tion code 7AMB13AR008) ‘Development of new
lithium-ions bateries for storage of electric ener-
gy’. The project included exchange stays of two
BUT and two Argetinian researchers.

The department was investigator or co-
investigator of the project ‘Specific tertiary educa-
tion research’ at BUT (Materials and Technolo-
gies in Electrical Engineering) and the FRVS
project 236/2013 (Upgrading and Extension of
Laboratory Assignments in Materials and Techni-
cal Documentation).

A member of the department staff visited the
Institute of Physical Chemistry in Moscow.

Four members of the staff took part in the 18th
conference organized by the Portuguese Electro-
technical Society in Porto (Portugal).



Andrea Fedorkova went for a one-month intern-
ship with INIFTA La Plata and Atomic centro
Bariloche Argentina and a two-month internship
at Institute ICN2 (CSIC), Barcelona, Spain.

In September we had discussions with Dr. Marek
Slavik of LITHIO s.r.o., Bratislava, and a Horizon
project ‘Post-lithium ion batteries for eletric
automotive applications’ is being prepared.

In cooperation with Institute of Scientific Instru-
ments AVCR Brno the department is working on
the European project ‘Support of Human
Resources and Knowledge Transfer in Conditions
of International Cooperation of Research Teams’,
Operational Programme, Priority Axis 7.2 ‘Tertia-
ry Education, Research and Development'.

The department was visited by two researchers
of Zilina University during the conference ‘34
NZEEEV Non-conventional sources of electric
energy’. May 29-31. Doc. Ing. DuSan Kudelas,
Ph.D. presented the paper ‘Simulation of wind
farm parameters’ and doc. Ing. Zdenék Dostal,
CSc. presented the paper ‘Closed biosystem and
energy cycles affected by civilization'.

Professor  Vladimir  Kulish  of  Nanyang
Technological University, Singapore visited our
department in July (13-19 July). He took part in
the workshop ,Ultra-Fast Energy Transport and
High-Temperature Superfluidity’.

In September, the department invited four inter-
national guests for the conference ‘ABAF-14th —
Modern Batteries, Accumulators and Fuel Cells’ -
Manab Kundu, M.Sc., Ph.D. from Portugal,
International Iberian Nanotechnology Laboratory,
doc. RNDr. Renata Orifidkova, of the Faculty of

Major Research Projects

Science, P.J.Safarik University in KoSice, prof.
Pedro Gomez-Romero from Spain, Ing. Francis
Amalraj Susai, Ph.D. from Bar-llan University in
Israel. They presented the following individual or
joint papers: Amalraj, F. S. ,Studies on High
Energetic Li Rich LixiMnNiCo]O2 Electrodes at
60°C for Li-ion Batteries’, Fedorkova, A.,
Orinakova, R., Sedlafikova, M., Gbmez-Romero,
P. ‘S-LiFePO4-PPy Cathode Materials for Li/S
Batteries Prepared by Solid-states Synthesis’,
GoOmez-Romero, P. ‘From hybrid Devices to
Hybrid  Materials’, Kundu, M., Liu, L.
‘Nanostructured Metal Oxide Electrodes for
Electrochemical Energy Storage’, Orifidkova, R.,
Skantarova, L., Filkusova, M., Orindk, A.
‘Electrocatalysis at Nanoparticles and
Nanostructured Surfaces’.

The department cooperated with University of
West Bohemia in Plzeh in the European project
‘Partnership in Electrical and Mechanical Engine-
ering’ of Operational Programme, Priority Axis 7.2
"Tertiary Education, Research and Development’.

The department staff are also involved in the
European project of OP VaVpl, Priorirty Axis 2 -
Regional Research and Development Centres,
‘Centre for Research and Utilization of
Renewable Energy’ (CVVOZE), in research
programme 2 — ‘Chemical and Photovoltaic
Energy Sources’.

The test laborary of CVVOZE was accredited
within this operational programme in 2013 and
the department also obtained accreditation for
testing of VA characteristics of photovoltaic pa-
nels.

In 2013 the department won a bilateral project MSMT €CR — Argentina (7AMB13AR008) Development
of New Lithium-lon Batteries for Storage of Electric Energy.

Support for Human Resources and Knowledge Transfer in Conditions of International Research

Teams Cooperation — CZ.1.07/2.3.00/20.0103
Investigator: Josef Jirak

Specific Research Project — Materials and Technologies for Electrical Engineering - FEKT-S-11-7

Investigator: Petr Baca

FRVS - Upgrading and Extension of Laboratory Assignments in the Subject Materials and Techni-

cal Documentation (236/2013)
Investigator: Josef Jirdk
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Selected Publications

KORINEK, R.; VONDRAK, J.; BARTUSEK, K.; SEDLARIKOVA, M. Experimental investigations of
relaxation times of gel electrolytes during polymerization by MR methods. Journal of Solid State
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8(8). p. 10308 - 10318. ISSN 1452-3981.
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fotovoltaickych ¢lankd pomoci luminiscenénich metod. Energetika. 2013. 63(7). p. 431 - 434. ISSN 0375-
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VYROUBAL, P.; MAXA, J. The Aperture with Laval Nozzle in Secondary Electron Detector for
Environmental Scanning Electron Microscopy. In Computer Software and Hardware Applications. 1.
Vsetin 2012, Silhavy sro (Scientfic Press). 2013. p. 87 - 95. ISBN 978-80-904741-2-3.

VYROUBAL, P.; MAXA, J.; NEDELA, V.; JIRAK, J.; HLADKA, K. Apertures with Laval nozzle and circular
orifice in secondary electron detector for environmental scanning electron microscope. Advances in
Military Technology. 2013. 8(1). p. 59 - 69. ISSN 1802-2308.
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STOJAN, R.; VANEK, J.; MALY, M.; GVRITISHVILI, R.; TOMANEK, P.; FRANTIK, O. Luminescence
radiation spectroscopy of silicon solar cells. Proceedings of SPIE. 2013. 8825(8825). p. 882529 -
882534. ISSN 0277-786X.

DVORAK, P.; MUSIL, M.; PLEHA, D. Gelové polymerni elektrolyty pro Li-lon akumulatory
a superkondenzatory. Elektrorevue - Internetovy Casopis (http://www.elektrorevue.cz). 2013. 2013(12).
p. 415 - 418. ISSN 1213-1539.

CHOBOLA, Z.; LUNAK, M.; VANEK, J.; BARINKA, R. Low-frequency noise, microplasma, and
electroluminescence measurements as faster tools to investigate quality of monocrystalline-silicon solar
cells. Optical Engineering. 2013. 52(5). p. 051203-1 (6 p.). ISSN 0091-3286. (IF(2012)=0,88).

MAXA, J.; VYROUBAL, P.; VANEK, J.; HLADKA, K. Aplikace CAE systém( pii navrhu vzduchem
chlazeného koncentratorového solarniho panelu. Electrorevue. 2013. 2013(4). p. 1 - 5. ISSN 1336-8559.

VYROUBAL, P.; MAXA, J.; BACA, P. Matematicky model a numericka simulace olovéného akumulatoru.
Electrorevue. 2013. 2013(2). p. 1 - 4. ISSN 1336-8559.

BENCIK, O.; MUSIL, M.; KUNOVJANEK, M.; SUBARDA, J.; CHLADIL, L.; NOVAK, V. Alkaline
Membranes Based on Poly(vinylalcohol) for PEM Fuel Cells. ECS Transactions. 2013. 58(1). p. 1211 -
1216. ISSN 1938-5862.

VYROUBAL, P. The Possibility of Capturing Shock Waves by Computer Simulation in Environmental
Scanning Electron Microscope. ElectroScope - http://www.electroscope.zcu.cz. 2013. 2013(5). p. 1 - 5.
ISSN 1802-4564.

PLEHA, D.; MUSIL, M.; LIBICH, J. Nanostrukturni separatory pro Li-ion akumulatory. Elektrorevue -
Internetovy Casopis (http://www.elektrorevue.cz). 2013. 2013(12). p. 404 - 406. ISSN 1213-1539.

KAZDA, T.; VONDRAK, J.; SEDLARIKOVA, M.; CUDEK, P. Uprava struktury materialu LiCoO2 pomoci
sodiku. Elektrorevue - Internetovy casopis (http.//www.elektrorevue.cz). 2013. 15(6). p. 350 - 353. ISSN
1213-1539.

KRIVIK, P.; BACA, P. Electrochemical Energy Storage. In ENERGY STORAGE — TECHNOLOGIES
AND APPLICATIONS. 1. Croatia, InTech Prepress, Novi Sad. 2013. p. 79 - 100. ISBN 978-953-51-0951-
8.

Bachelor Degree Programme

Diagnostika a zkuSebnictvi PloSné spoje a povrchova montaz

(doc. Ing. Josef Jirdk, CSc.) (Ing. Jifi Stary, Ph.D.)

Elektrotechnické materialy a vyrobni procesy Pocitacové projektovani vyrob, logistika

(prof. Ing. Jifi Kazelle, CSc.) a ekologie vyroby (doc. Ing. Jifi Vanék, Ph.D.)
Materialy a komponenty pro biomedicinu Pocitacova podpora technickych a manazerskych
(doc. Ing. Marie Sedlafikova, CSc.) praci (doc. Ing. Jifi Maxa, Ph.D.)

Materialy a technicka dokumentace Rizeni a kontrola jakosti

(doc. Ing. Josef Jirak, CSc.) (Ing. Helena Polsterova, CSc.)

Navrh a konstrukce elektrotechnickych zafizeni Rizeni jakosti a metrologie

(doc. Ing. Vitézslav Novak, Ph.D.) (Ing. Helena Polsterova, CSc.)

Navrhové systémy ploSnych spoju Spolehlivost v elektrotechnice

(doc. Ing. Petr Bac¢a, Ph.D.) (Ing. Helena Polsterova, CSc.)

Master Degree Programme

Alternativni zdroje energie Ekologie vyroby

(doc. Ing. Jifi Vanék, Ph.D.) (doc. Ing. Petr Baca, Ph.D.)
Diagnostické metody v elektrotechnice Elektroizolagni systéemy

(doc. Ing. Josef Jirdk, CSc.) (Ing. Helena Polsterova, CSc.)
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Klimatotechnologie
(Ing. Martin Frk, Ph.D.)

Materialy pro biomedicinské aplikace
(doc. Ing. Marie Sedlafikova, CSc.)

Mechanical Desktop

(doc. Ing. Jifi Maxa, Ph.D.)
MontaZni a propojovaci technologie
(Ing. Jifi Stary, Ph.D.)

Obnovitelné zdroje energie

(Ing. Petr KFivik, Ph.D.)

Pocitatové navrhové systéemy

(Ing. Vitézslav Novak, Ph.D.)

Properties and Production of Electrotechnic
Materials (doc. Ing. Josef Jirdk, CSc.)

Rizeni a sprava dat

(doc. Ing. Jifi Maxa, Ph.D.)
Spolehlivost a jakost

(Ing. Helena Polsterova, CSc.)
Struktura a vlastnosti material(

(doc. Ing. Josef Jirdk, CSc.)
Technologické projektovani a logistika
(doc. Ing. Jifi Vanék, Ph.D.)
TFirozmérné modelovani a simulace
(doc. Ing. Jifi Maxa, Ph.D.)

Vyrobni procesy

(prof. Ing. Jifi Kazelle, CSc.)

Zéaklady spolehlivosti elektrotechnickych vyrob
(Ing. Helena Polsterova, CSc.)

Doctoral Degree Programme

Elektrotechnické materialy, materialové soustavy
a vyrobni procesy (prof. Ing. Jifi Kazelle, CSc.)

Vybrané diagnostické metody, spolehlivost,
jakost (doc. Ing. Josef Jirdk, CSc.)

Laboratories

Laboratory of Alkaline Electrochemical Power Sources (research and development on modern
alkaline accumulators (Ni-Cd, Ni-MH) and oxygen-hydrogen fuel cells with alkaline or polymer electrolyte,
Vitézslav Novak)

Laboratory of Diagnostics of Photovoltaic Panels (testing of photovoltaic panels and systems in
precisely defined conditions, Jifi Vanék)

Laboratory of Diagnostic Methods (diagnostics of materials and testing methods, experiments for
semestral projects, Bachelor and Master theses, Martin Frk)

Laboratory of Electrical Diagnostic Methods (diagnostic methods in electrical engineering and
climatotechnology, experimental measurements of very small currents and diagnostics of electro-
insulating fluids, Martin Frk)

Laboratory of Electrode Materials 1,3 (preparation of specimen 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, Marie Sedlafikova)

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, Marie Sedlafikova)

Laboratory of Electrical Measurement (diagnostic analysis of properties of dielectric materials, material
specimen from commercial suppliers are measured by commonly used instruments, Helena Polsterova)

Laboratory of Electrotechnical Materials 1 (analysis of electrotechnical materials, instruction in Mate-
rials and Technical Documentation and Electrotechnology for Faculty of Mechanical Engineering, Petr
KFivik)

Laboratory of Electrotechnical Materials 2 (computer modelling and measurement of parameters of
semiconductor and dielectric materials, instruction in Electrotechnical Materials and Manufacturing,
Material Structure and Properties, Zdenka Rozsivalova, Martin Frk)

Laboratory of Photovoltaic Systems (testing of electrical properties of photovoltaic cells, Jifi Vanék)
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Laboratory of Microscopy Techniques (research of systems for detection of signal electrons,
specimen observations in scanning electrode microscope under higher pressure in specimen chamber
(VP-SEM) and microscope of atomic forces (AFM), Josef Jirak, Pavel Cudek)

Laboratory of Renewable Sources (testing of electrical and mechanical properties of photovoltaic cells,
laboratory instruction in Renewable Energy Sources and Alternative Energy Sources, Jifi Vanék)
Laboratory of Lead-Acid Accumulators 1,2 (research and development of new applications of lead-
acid accumulators for hybrid electromobiles and as renewable energy storage, Petr Baca)

Laboratory of Printed Circuit and Surface Mount Technology (instruction in Printed Circuit and
Surface Mount Technology, Jifi Stary)

Laboratory of Soldering (research and development of lead-free soldered connections reliability and
surface wettability, instruction in Interconnection and Assembly Technology, Jifi Stary)

Laboratory of Printed Circuits, PROTOCAD and Photoprocesses (laboratory production of printed
circuit boards and microsections, chemical coating analysis, laboratory instruction in Printed Circuits and
Surface Mount Technology and Interconnection and Assembly Technology, Jifi Stary)
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Department of Physics

. Technicka 2848/8
Prof. Ing. Lubomir Grmela, CSc. 61600 Brmo 16

Head tel.: 541 143 391
fax: 541 143 133
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. RNDr. Pavel Hruska, CSc.
Prof. RNDr. Ing. Josef Sikula, DrSc. Doc. Ing. Karel Liedermann, CSc.
Prof. RNDr. Pavel Toméanek, CSc. Doc. Mgr. Jan Pavelka, CSc., Ph.D

Doc. Ing. Petr Sedlak, Ph.D.
Doc. Ing. Vlasta Sedlakova. Ph.D.

Lecturers

Ing. Jitka Bristlova, CSc., RNDr. Pavel Dobis, CSc., Ing. Vladimir Holcman, Ph.D., Ing. Robert Macku,
Ph.D., RNDr. Nadézda Uhdeova, Ph.D.

Research Staff
Ing. Pavel Skarvada, Ph.D.

Ph.D. Students

Ing. Faisel Inas Abuetwirat, Mgr. Nadézda Bogatyreva, Ing. Gabriel Cséfalvay, Mgr. Dinara Dallaeva, Ing.
Milo§ Chvatal, Ing. Michal Jurcik, Ing. Pavel Kaspar, Ing. Michal KaSparec, Ing. Marian Klampar, Ing.
Martin Kopecky, Ing. Ondfej Kré¢al, Ing. Tomas Kuparowitz, Ing Martin Kuparowitz, Ing. Lukas Palko, Ing.
Petr Paracka, Alexander Podshivalov, Ing. Elena Prokopyeva, RNDr. Zdenék Sita, Ing. Milan Spohner,
Ing. Jifi Sicner, Ing. Ondrej Sik, Ing. Tomas Tréka, Ing. Marek Vondra

Administrative and Technical Staff

Mgr. Nadézda Bogatyreva, Ing. Gabriel Cséfalvay, Mgr. Dinara Dallaeva, Ing. Milo§ Chvatal, Ing. Marian
Klampar, Ing. Alexandr Knapek, Ing. Jifi Majzner, Ph.D., Ing. Toma$ Palai-Dany, Ph.D., Ing. Elena
Prokopyeva, Miroslav Sadovsky, Ing. Petr Sadovsky, Ph.D., Ing. Milan Spohner, Ing. Jifi Sicner, Ing.
Ondrej Sik, Ing. Pavel Skarvada, Ph.D., Ing. Pavel Tofel, Ph.D., Ing. Toma$ Tréka, Ing. Alena
Véclavikova, Ing. Marek Vondra, Radimir Vrba

Main Interests

In 2013 the department provided tuition in basic in Electrical Engineering and Information Techno-
courses of the Bachelor degree programme logy (H-AEIl), Physics for the study programme
Physics 1 and Physics 2 (full-time and part-time Audio Engineering (J-AUD) and Physics 1 and
study), Physics for the study programme English Physics 2 for the programme Biomedical
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Technology and Physics for Information
Technology for students of the Faculty of Infor-
mation Technology. The subjects in the Master
programme included Nanotechnology, Modern
Physics, Solid Phase Physics and Non-
Destructive Diagnostics, Physics of Dielectrics for
FEEC, and Physical Optics for Faculty of
Information Technology. The subjects Junctions
of Nanostructures and Spectroscopic Methods for
Non-Destructive Diagnostics were offered in the
doctoral study programme, and Optics for FIT
Ph.D. students.

Assignments  for  Physical Practice and
multimedia study materials were being updated
for instruction in the computer room and for
student self-study. Laboratory instruction for
Master students was innovated and upgraded
within the framework of a FRVS project.

The department activities were centred on basic
and applied research of the physical parameters
of semiconductor and dielectric materials and
components, and recently nanosensors. The
main area of interest was noise spectroscopy,
local characterization with nanodistinction,
measurement of nonlinearities, design of quality
and reliability indicators for non-destructive
assessment of a given technological step and
dielectric spectroscopy. Significant results were
achieved in research of the characteristics of
acoustic and electromagnetic emission sensors.

Research was also focused on local
spectroscopy, topography, photoluminescence of

Major Achievements

The regional centre VaV CZ.1.05/2.1.00/03.0072
‘Centre  for  Sensoric, Information  and
Communication Systems’ (SIX) continued its
operations. The department's two laboratories
involved in the project were equipped with up-to-
date apparatus — Laboratory of Noise, Dielectric
Spectroscopy and Electromagnetic Emissons
(Lubomir  Grmela) and Laboratory  of
Nanometrology (Vladimir Holcman).

The department participated in a start-up project
of excellence CZz.1.05/1.1.00/02.0068 STI
CEITEC, groups 1-7 ‘Optoelectronic Characteri-
sation of Nanostructures’, with the leader of the
team Lubomir Grmela. The project outcomes in
2013 were 5 publications in impact journals,
1 patent, 4 prototypes and 1 utility software.
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semiconductor and photonic structures. The
department cooperated with European and
Japanese laboratories in the field of noise
spectroscopy and nanotechnology, extended
cooperation with Augsburg University, Germany
in research of dielectrics, with American
universities in Orlando and Rapid City in
nanometrology and started cooperation with San
Sebastian University. The department cooperated
with  leading Czech laboratories in the
development and enhancement of the
parameters of CdTe radiation detectors, mainly
their contacts.

Contract research was expanded on the basis of
6 economic contracts. Our major partners includ-
ed the world leaders On Semiconductor, AVX
Kyocera and NEE, a.s.

Research laboratories were equipped with
a number of modern devices. A workplace for
experimental study of semiconductor and
dielectric samples at low temperatures (up to 10
K) was set up. Optical spectroscopy using
SNOM, spectral analyzers of signals for the entire
technical frequency spectrum, the automatic
meter Keithley 4200 and a vacuum system for
research of autoemission cathodes in electron
microscopy, electron microscope LYRA with 1 nm
resolution, alfa analyzer Novocontrol for meas-
urement of dielectric spectra over 12 frequencies
and infrared spectrometer-Nicolet were pur-
chased.

The department was involved in 2 GACR,
1 TACR, 1 FRVS, 2 MPO, 1 INGO, 1 OPVK pro-
ject and1 project of specific research, and 6 eco-
nomic contracts with industrial companies. The
GACR projects focused on stochastic processes
in semiconductor structures and in CdTe emis-
sion detectors, service time of autoemission and
Schottky cathodes based on analysis of noise
and transport spectroscopy, electromagnetic and
acoustic emission in advanced composite
materials and diagnostics of defects in materials
by advanced defectoscopy.

The FRVS project dealt with upgrading of
laboratories for Bachelor and Master study.

In MPO TIP projects the department cooperated
with Solartec s.r.o. on applications of laser
technology in production of quartz crystal solar



cells, and with Tfinec lron and Steel Works on
research and development of progressive tools
for enhanced quality of billet, wires and bars.

The project for specific research involves metho-
dology of enhancing the quality of optoelectronic
materials and components.

The commercial contracts dealt with DC-AC solar
converters, characteristics of biophysical sensors
and methods of non-destructive detection of
technology defects in ceramic, tantalum and

instruction in physics from the Operational
Programme Education for Competitiveness 2.3
CZ.1.07/2.3.00/09.0214 - IVEFEN ‘Research
Team Incubator for Physical Electronics and
Nanotechnology’ and 2.2 CZ.1.07/2.2.00/15.0147
‘Nanotechnology for Electrical Engineering’,
jointly financed by the European Social Fund and
Czech Republic budget. As a result the
department can extend its offer of courses on
nanoscience, nanometrology, nanomaterials and

nanosensors.

Awareness of the doctoral study programme
Physical Electronics and Nanotechnology has
been raised and the number of new Ph.D.
students has increased.

niobium condensers, and physical processes in
supercapacitors.

In  connection with the development of
nanotechnologies the department received
2 projects for innovation and upgrading of

Major Research Projects
Application of Laser Technology in Production of Quartz Crystal Solar —- MPO FR-TI1/305
Investigator at UFYZ: Pavel Koktavy

Utilization of Electromagnetic and Acoustic Emission in Research on Modern Composite Mate-
rials for Construction Applications — GA P104/11/0734

Investigator: Pavel Koktavy

Prompts for Engineers - Innovation of Study Programmes — MSMT 1.07/2.2.00/15.0147
Investigator: Pavel Dobis

Low-temperature Fuel Cell for Stationary Applications with Output 5kW — TA02020998
Investigator for BUT FEEC: Lubomir Grmela

Center of Sensoric, Information and Communication Systems (SIX) — CZ.1.05/2.1.00/03.0072
CO-investigators at UFYZ: Lubomir Grmela, Vladimir Holcman

Central European Institute of Technology - European Centre of Excellence CEITEC
CZ.1.05/1.1.00/02.0068

Group Leader 1-7: Lubomir Grmela

Selected Publications

KUSAK, I.; LUNAK, M.; SCHAUER, P. Tracing of Concrete Hydration by Means of Impedance
Spectroscopy (New Tool for Building Elements Testing). Applied Mechanics and Materials. 2013.
2013(248). p. 370 - 378. ISSN 1660-9336.

DALLAEVA, D.; TOMANEK, P.; BILALOV, B.; KOROSTYLEYV, E. SEM a AFM studie morfologie tenkych
vrstev tuhého roztoku SiC-AIN. Jemna mechanika a optika. 2013. 58(3). p. 75 - 77. ISSN 0447-6441.
SKARVADA, P.; TOMANEK, P.; GRMELA, L.; DALLAEVA, D. Lokalni optoelektronicka diagnostika
mikroskopickych vad v solarnim kifemikovém ¢&lanku. Jemna mechanika a optika. 2013. 2013(3). p. 81 -
84. ISSN 0447-6441.

TOMANEK, P.; SKARVADA, P.; DALLAEVA, D.; GRMELA, L.; MACKU, R.; SMITH, S. Cold field
emission electrode as a local probe of proximal microscopes-Investigation of defects in monocrystalline
silicon solar cells. WORLD JOURNAL OF ENGINEERING. 2013. 10(2). p. 119 - 124. ISSN 1708-5284.
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SEDLAK, P.; HIROSE, Y.; ENOKI, M. Acoustic emission localization in thin multi-layer plates using first-
arrival determination. MECHANICAL SYSTEMS AND SIGNAL PROCESSING. 2013. 36(2). p. 636 - 649.
ISSN 0888-3270. (IF(2012)=1,913).

SIK, O.; SKARVADA, P.; GRMELA, L.; ELHADIDY, H.; VONDRA, M.; SIKULA, J.; FRANC, J. Contact
Quality Analysis and Noise Sources Determination of CdZnTe-Based High Energy Photon Detectors.
Physica Scripta. 2013. 85(03). p. 1 - 5. ISSN 0031-8949. (IF(2012)=1,032).

BARTLOVA, M.; AUBRECHT, V., BOGATYREVA, N.; HOLCMAN, V. Multigroup Approximation of
Radiation Transfer in SF6 Arc Plasmas. Acta Polytechnica (on-line). 2013. 2013(2). p. 98 - 102. ISSN
1805-2363.

SKARVADA, P.; TOMANEK, P.; KOKTAVY, P.; DALLAEVA, D. Microscopic optoelectronic defectoscopy
of solar cells. EPJ Web of Conferences. 2013. 48(48). p. 00026.1 (4 p.). ISSN 2100-014X.

PROKOPYEVA, E.. TOMANEK, P.; KOCOVA, L.; PALAI-DANY, T.; BALIK, Z.; SKARVADA, P.;
GRMELA, L. Comparison of optical and electrical investigations of meat ageing. Proceedings of SPIE.
2013. 8774(8774). p. 84471L1 (8 p.). ISSN 0277-786X.

SIK, O.; GRMELA, L.; ELHADIDY, H.; DEDIC, V.; SIKULA, J.; GRMELA, P.; FRANC, J.; SKARVADA, P.;
HOLCMAN, V. Study of Electric Field Distribution and Low Frequency Noise of CdZnTe Radiation
Detectors. J INSTRUM. 2013. 6(23). p. 1 - 6. ISSN 1748-0221. (IF(2012)=1,656).

GRMELA, L.; SIK, O. Metal-Semiconductor Junction Role in CdTe Detectors. Acta Electrotechnica et
Informatica. 2013. 13(1). p. 22 - 25. ISSN 1335-8243.

KNAPEK, A.; GRMELA, L. Technologie vyroby studenoemisnich katod na béazi wolframu s tenkou
povrchovou vrstvou epoxidu. Chemické listy. 2013. 2013(107). p. 545 - 549. ISSN 1213-7103.

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; BARTLOVA, M.; AUBRECHT, V.; KRENEK, P. The
Influence of Turbulence on Characteristics of a Hybrid-Stabilized Argon-Water Electric Arc. Journal of
Thermal Science and Technology. 2013. 8(2). p. 435 - 447. ISSN 1880-5566. (IF(2012)=0,239).

'[OMANEK, P. SPIE Europe letos opét v Praze usporadalo "Optics and Optoelectronics”.
Ceskoslovensky ¢asopis pro fyziku. 2013. 63(4). p. 266 - 267. ISSN 0009-0700.

BOGATYREVA, N.; BARTLOVA, M.; AUBRECHT, V.; HOLCMAN, V. Mean Absorption Coefficients for
SF6 + PTFE Arc Plasmas. Elektrorevue - Internetovy ¢asopis (http.//www.elektrorevue.cz). 2013. 4(1).
p.1-6.ISSN 1213-1539.

KHAN, S.: CHIVAVIBUL, P.; SEDLAK, P.; ARAI, S.; ENOKI, M. Analysis of Acoustic Emission Signals
during Tensile Deformation of Fe-Si Steels with Various Silicon Contents. METALLURGICAL AND
MATERIALS TRANSACTIONS A-PHYSICAL METALLURGY AND MATERIALS SCIENCE. 2013. 44(8).
p. 3623 - 3634. ISSN 1073-5623. (IF(2012)=1,627).

SKARVADA, P.; MACKU, R.; DALLAEVA, D.; PROKOPYEVA, E.; TOMANEK, P.; GRMELA, L.; SMITH,
S. Optical and electrical detection and localization of solar cell defects on microscale. Proceedings of
SPIE. 2013. 8825(8825). p. 8825071 - 8825078. ISSN 0277-786X.

CHOBOLA, Z.; LUNAK, M.; VANEK, J.; BARINKA, R. Low-frequency noise, microplasma, and
electroluminescence measurements as faster tools to investigate quality of monocrystalline-silicon solar
cells. Optical Engineering. 2013. 52(5). p. 051203-1 (6 p.). ISSN 0091-3286. (IF(2012)=0,88).

SANTO-ZARNIK, M.; BELAVIC, D.; SEDLAKOVA, V.; SIKULA, J.; KOPECKY, M.; SEDLAK, P.;
MAJZNER, J. Comparison of the Intrinsic Characteristics of LTCC and Silicon Pressure Sensors by
Means of 1/f Noise Measurements. Radioengineering. 2013. 22(1). p. 227 - 232. ISSN 1210-2512.
(IF(2012)=0,687).

DALLAEVA, D. Osobennosti mikroorganizmov aktivnogo ila. GLOBAL SCIENTIFIC POTENTIAL. 2013.
5(26). p. 7 - 9. ISSN 1997-9355.

ANDREEV, A.; SIK, O.; GRMELA, L.; SIKULA, J. Ageing of Cadmium Telluride Radiation Detectors and
its Diagnostics with Low Frequency Noise. METROL MEAS SYST. 2013. 2013(3). p. 385 - 394. ISSN
0860-8229. (IF(2012)=0,982).
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DALLAEVA, D.; TOMANEK, P. Substrate Preparation for Manufacturing of Aluminum Nitride Layers.
ElectroScope - http://www.electroscope.zcu.cz. 2013. 2013(5). p. 1 - 5. ISSN 1802-4564.

SIK, O.; GRMELA, L. Photoconductivity of CdTe Semiconductor Radiation Detectors. International
Journal of Computer Science and Electronics Engineering. 2013. 1(5). p. 31 - 34. ISSN 2320-401X.

SANTO-ZARNIK, M.; SEDLAKOVA, V.; BELAVIC, D.; SIKULA, J.; MAJZNER, J.; SEDLAK, P. Estimation
of the long-term stability of piezoresistive LTCC pressure sensors by means of low-frequency noise
measurements. Sensors and Actuators. 2013. 199(1). p. 334 - 343. ISSN 0924-4247. (IF(2012)=1,841).

SITA, Z.; SEDLAKOVA, V.; MAJZNER, J.; SEDLAK, P.; SIKULA, J.; GRMELA, L. Analysis of noise and
non-linearity of |-V characteristics of positive temperature coefficient chip thermistors. METROL MEAS
SYST. 2013. XX(4). p. 635 - 644. ISSN 0860-8229. (IF(2012)=0,982).

NERUDOVA, Z.; NERUDA, P.; SADOVSKY, P. Open software "Hrot". Digital 2D technology for the
description of archeological analysis. Fontes archaeologici Posnanienses : annales Musei Archaeologici
Posnaniensis. 2013. 48(1). p. 135 - 141. ISSN 0071-6863.

FICKER, T.; TOPOLAR, L.; KUSAK, I. Is componential strength analysis of concrete possible?
MAGAZINE OF CONCRETE RESEARCH. 2013. 65(24). p.1480-1485. ISSN 0024-9831.
(IF(2012)=0,563).

DALLAEVA, D.; KOROSTYLEYV, E.; BILALOV, B.; TOMANEK, P. Scanning proximal microscopy study of
the thin layers of silicon carbide aluminum nitride solid solution manufactured by fast sublimation epitaxy.
EPJ Web of Conferences. 2013. 48(48). p. 00002.1 (4 p.). ISSN 2100-014X.

SIMONOVA, H.; HAVLIKOVA, 1.; KERSNER, Z. Studie statistického chovani Gumbelova modelu
Unavové odezvy betonl tfid C30/37 a C45/55. Sbornik védeckych praci Vysoké Skoly bariské —
Technické univerzity Ostrava. 2013. 13(2). p. 169 - 172. ISSN 1213-1962.

DALLAEVA, D.; SKARVADA, P.; TOMANEK, P.; SMITH, S.; SAFARALIEV, G.; BILALOV, B,
GITIKCHIEV, M.; KARDASHOVA, G. Structural properties of AI203/AIN thin film prepared by magnetron
sputtering of Al in HF-activated nitrogen plasma. Thin Solid Films. 2013. 526(526). p. 92 - 96. ISSN 0040-
6090. (IF(2012)=1,604).

Bachelor Degree Programme

Fyzika 1 Fyzika pro J-AUD

(RNDr. Pavel Dobis, CSc.) (prof. Ing. Pavel Koktavy, CSc., Ph.D.
Fyzika 2 Fyzika pro informatiky

(doc. RNDr. Milada Bartlova, Ph.D.) (prof. Ing. Lubomir Grmela, CSc.)
Fyzika pro H-AEI Fyzikalni seminafe BFYS a BFY
(doc. Ing. Karel Liedermann, CSc.) (Ing. Jitka Brustlova, CSc.)

Master Degree Programme

Fyzika pevné faze Nanotechnologie

(prof. Ing. Pavel Koktavy, CSc., Ph.D.) (prof. RNDr. Pavel Tomanek, CSc.)
Moderni fyzika Nedestruktivni diagnostika a fyzika dielektrik
(doc. Ing. Karel Liedermann, CSc.) (Ing. Vladimir Holcman, Ph.D.

Fyzikalni optika pro informatiky
(doc. RNDr. Pavel Hruska, CSc.)
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Doctoral Degree Programme

Rozhrani a nanostruktury Spektroskopické metody pro nedestruktivni
(prof. RNDr. Pavel Tomanek, CSc.) diagnostiku (doc. Ing. Karel Liedermann, CSc.)

Laboratories

Czech Electronic Noise Research Laboratory (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,
laboratory exercises for Physics of Solids and Non-Destructive Diagnostics of Materials, Semiconductors
and Physics of Dielectrics, Pavel Dobis)

Laboratory of Optical Nanometrology — SIX (contactless investigation of local optical and electrical
characteristics of optoelectronic and photonic structures with horizontal superresolution by optical
scanning nearfield 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 materials by partial charges using electromagnetic and acoustic emissions for
diagnostics of fissures, Pavel Koktavy)

Laboratory of Noise Dielectric Spectroscopy and Electromagnetic Emission — SIX (experimental
and theoretical research of stochastic processes and carrier transport as a basis for new advanced
technologies, nanosensorics, development of non-destructive diagnostics and modern methods of
electronic components and structures lifetime estimation, Lubomir Grmela)
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Department of Languages

Doc. PhDr. Milena Krhutovéa, Ph.D.
Head

Associate Professors
Doc. PhDr. Milena Krhutova, Ph.D.

Lecturers

Technicka 3058/10

616 00 Brno

tel.: 541 146 040

fax: 541 146 349

E-mail: ujaz@feec.vutbr.cz

PaedDr. Alena Baumgartnerova, Mgr. Petra Filova, Ph.D., PhDr. Marcela Borecka, Kenneth Froehling,
M.A., Mgr. Terezie Filipenska, Ph.D., Mgr. Filip Hanzelka, Ing. Martin Jilek, Mgr. Miroslav Kotasek, Ph.D.,
Mgr. Petra Langerova, PhDr. Dagmar Malikova, Mgr. Jana Kopecka, PhDr. Ludmila Neuwirthovéa, Ph.D.,
Mgr. Sarka Rujbrova, Mgr. Pavel Sedlaéek, PhDr. Milan Smutny, Ph.D., Mgr. Agata Walek, Mgr. Marie

Zouzelkova BartoSova

Administrative and Technical Staff
Miroslava Purova

Main Interests

In 2013 the first year of the new Bachelor degree
programme ‘English in Electrical Engineering and
Informatics’ continued. It equips graduates with
knowledge of linguistic theory of professional
English together with language skills specific for
the professional language of various disciplines
of electrical engineering and information technol-
ogy. The programme, which is quite unique in the
Czech Republic, started in the academic year
2012/13 and aroused considerable interest. It
equips graduates with interdisciplinary knowledge
and skills that the current job market desires.
New subjects such as Introduction to Linguistics,
Professional Styles in Czech and English, Practi-
cal English 1, Grammar Structures, Language as
Discourse in Science and Technology, Practical
English 2, and English for Information Technolo-
gy were introduced and new materials were cre-
ated.

In 2013 the department continued working on the
OPVK project ‘Internationalisation of Faculty of
Physical Culture, Palacky University in
v Olomouc’, providing methodical counselling and
consultations.

Research of English as a language of profession
continued and its results have been gradually
implemented in the teaching materials. Profes-
sional discourse analysis considered not only the
pragmatic approach, but also the sociolinguistic
approach taking into account the environment
where English is used as a national or foreign
language. The department’s research results and
teaching observations were presented in the
book ‘English Studies’. The economic section
offered a number of economic and psychological
courses focused on practice, and in the lifelong
education programme the section offered the
course of Supplementary Pedagogical Study.
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Major Achievements

In 2013 the department’s activities centred mainly
on the new Bachelor degree programme English
in Electrical Engineering and Informatics which
started in the academic year 2012/13. New sub-
jects in the programme are based on long-term
research of English as a professional language of
electrical engineering and information technology.
The research outcomes are implemented both in
the courses and in highly specific methodology.
From now on the research will also focus on
compounds in English for medicine and producer
strategies in professional communication and
explicitness and implicitness in professional dis-
course.

A new course ‘English for Engineering’ was

English as the language of different engineering
disciplines. The course ‘English for Life’ for stu-
dents in the Master degree programme is now
a two-semester course specialising in the cultural
and professional aspects of English in electrical
engineering disciplines.

A new language software DynEd was purchased
as part of the project ‘Complex Innovation of
Study Programmes and Lecture Quality Im-
provement at FEEC BUT'. Students in the Bache-
lor degree programme used the software in an
intensive course and their home study. This ena-
bled to bring the students competences to an
equal level which is a prerequisite for the com-
pulsory language courses.

opened for students in the Bachelor degree pro-
grammes EEKR-B and BTBIO-A. It focuses on

Selected Publications
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Bachelor Degree Programme
Prakticka anglictina |

(Mgr. Pavel Sedlacek)

Uvod do lingvistiky

(PhDr. Milan Smutny, Ph.D.)

Angli¢tina — mluvnicka cviceni

(PaedDr. Alena Baumgartnerova)

Jazyk odborného stylu v ¢estiné a anglictiné
(Mgr. Miroslav Kotasek, Ph.D.)

Jazyk jako diskurs ve védé a technice
(doc. PhDr. Milena Krhutovd, Ph.D.)
Angli¢tina pro inzenyry

(PhDr. Ludmila Neuwirthova, Ph.D.)
Kulturni studia |

(Mgr. Pavel Sedlacek)

Angli¢tina pro bakalafe- mirné pokrogili 1
(PaedDr. Alena Baumgartnerova)
Angli¢tina pro bakalafe- mirné pokrocili 2
(PaedDr. Alena Baumgartnerova)
Angli¢tina pro bakalafe- stfedné pokrodili 1
(Mgr. Agata Walek)

Angli¢tina pro bakalare- stfedné pokrocili 2
(Mgr. Pavel Sedlacek)

Angli¢tina pro Evropu

(PhDr. Milan Smutny, Ph.D.)

Etika podnikani

(Ing. Martin Jilek)

Inzenyrska pedagogika a didaktika

(Ing. Martin Jilek)

Kultura projevu a tvorba texta
(Ing. Martin Jilek)

Kurs profesni angli¢tiny pro elektroinzenyrstvi
a informatiku (PhDr. Milan Smutny, Ph.D.)
Laboratorni didaktika

(Ing. Martin Jilek)

Manazerské ucetnictvi

(Ing. Martin Jilek)

Némcina pro mirné pokrocilé
(Mgr. Pavel Sedlacek)

Némcina pro pokrocilé

(Mgr. Pavel Sedlacek)

Némcina pro zacatecniky

(Mgr. Pavel Sedlacek)
Pedagogicka psychologie

(Ing. Martin Jilek)

Manazerské uc€etnictvi

(Ing. Martin Jilek)

Rustina pro mirné pokrocilé
(PaedDr. Alena Baumgartnerova)
Rustina pro zacate¢niky
(PaedDr. Alena Baumgartnerova)
Spanélstina pro mirné pokrogilé
(PhDr. Marcela Borecka)
Spanélstina pro zadateéniky
(PhDr. Marcela Borecka)
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Master Degree Programme

Angli¢tina pro Evropu

(PhDr. Milan Smutny, Ph.D.)

Angli¢tina pro Zivot

(Mgr. Pavel Sedlacek, Kenneth Froehling, M.A.)
Etika podnikani

(Ing. Martin Jilek)

Kultura projevu a tvorba textt
(Ing. Martin Jilek)

Kurs profesni anglictiny pro elektroinzenyrstvi
a informatiku (PhDr. Milan Smutny, Ph.D.)

Manazerské ucetnictvi
(Ing. Martin Jilek)

Doctoral Degree Programme

Angli¢tina pro doktorandy
(PhDr. Dagmar Malikova)
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(Mgr. Pavel Sedlacek)
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(Mgr. Pavel Sedlacek)
Manazerské uéetnictvi

(Ing. Martin Jilek)

Rustina pro za¢atecniky
(PaedDr. Alena Baumgartnerova)
Spanélstina pro zadateéniky
(PhDr. Marcela Borecka)

Angli¢tina pro doktorandy FIT
(doc. PhDr. Milena Krhutovéa, Ph.D.)



Department of Mathematics

Doc. RNDr. Zdenék Smarda, CSc.
Head

Professors Emeriti
Prof. RNDr. Véaclav Havel, DrSc.

Professors

Prof. RNDr. Josef Diblik, DrSc.
Prof. RNDr. Jan Chvalina, DrSc.

Lecturers

Technicka 2848/8

61600 Brno 16

tel.: 541 143 130

fax: 541 143 392

E-mail: umat@feec.vutbr.cz

Associate Professors

Doc. RNDr. Jaromir Bastinec, CSc.
Doc. RNDr. Dana Hlinéna, Ph.D.
Doc. RNDr. Martin Kovér, Ph.D.
Doc. RNDr. Zdenék Smarda, CSc.

RNDr. Petr Fuchs, Ph.D., Ing. Michal Fusek, Ph.D., Mgr. Irena Hlavickova, Ph.D., RNDr. Edita Kolarova,
Ph.D., RNDr. Vlasta Krupkova, CSc., Mgr. Michal Novak, Ph.D., RNDr. Zdenék Svoboda, CSc., Mgr.

Marie Toms$ova, Mgr. Jifi Vitovec, Ph.D.

Ph.D. Students

Mgr. Blanka Moravkova, Ing. Petr Skorkovsky, Mgr. Hana Halfarova, Alena Chernikava, Ganna
Konstantinivna Piddubna, Mgr. Stépan Kfrehlik, Ing. Marie KlimeSovéa

Administrative and Technical Staff
Eva Simeckova

Main Interests

In 2013 the department was responsible for tui-
tion in subjects in full-time and part-time Bachelor
degree programme (Mathematics 1, Mathematics
2, Mathematics 3, Selected Chapters in Mathe-
matics) in full-time and part-time Master degree
programme (Modern Numerical Methods, Matrix
and Tensor Calculus, Random Processes, Differ-
ential Equations in Electrical Engineering, Proba-
bility, Statistics and Operations Research, Coding
in Informatics). The department also provided
tuition in two Ph.D. courses (Discrete Processes
in Electrical Engineering, Probability, Stochastic
Processes, Operations Research) and in a num-
ber of mathematical courses for the Bachelor

degree programme at the Faculty of Information
Technology.

Research mainly in investigation of functional and
stochastic differential equations was conducted
on the basis of contracts with international part-
ners — the team of Prof. D. Khusainov, Institute of
Dynamical System Modelling, Faculty of Cyber-
netics, Kiev State University, the team of Prof.
I. Dzalladova, Institute of Mathematics, Faculty of
Information Systems and Technologies, Kiev
State University.

The department also cooperates with Prof. Bere-
zansky, University in Beer-Sheva, lIsrael, Prof.
Schmeidel, University in Bialystok, Poland, Prof.
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Stevic, Serbian Academy of Sciences in Bel-
grade, and Prof. Khan, University Zhejiang Hang-
zhou, China.

Research centred on the representation of solu-
tions of discrete linear systems which are often
applied for circuit modelling and signal pro-
cessing. Discrete linear equations with two linear
expressions, two delays and two commuting
matrices were examined. Research of numerical
solutions of functional differential equations fo-
cused on decomposition and perturbation meth-
ods including the differential transformation
method.

Activities in fuzzy structures focused on fuzzy
implications, their generation and possible appli-
cation in fuzzy preference modelling. Research

Major Achievements

The department was involved in 2 GACR pro-
jects, 2 ESF OPVK projects 1.3 and 2.2, and
1 specific research project.

Discrete matrix delayed exponential for two ma-
trices was defined and its major quality was de-
rived (fundamental matrix relation).

Activities in discrete systems with weak feedback
centred on explicit solutions for initial assign-
ments. A criterion for detection of planar linear
discrete equations with weak delay in case the
system consists of two matrices and two delayed
expressions was derived. By transformation to
canonical form explicit solutions were found and
certain solution characteristics were determined.

Transformation formulae for the solution to the
initial assignments with non-linearities were de-
rived. In causal structures motivated by quantum
gravity the research demonstrated that the Lo-
rentz variety topology is a de-Groot dual topology
generated by the causal site. The existence of
causal sites that generate topologies so as the
existence of more general non-Lorentz space-
times was proved.

In research of fuzzy structures a new way to
generate fuzzy implications by using three mo-
notonous functions was discovered.

Major Research Projects

also centred on the construction and characteris-
tics of uninorms, which are a general representa-
tion of triangular norms and conorms, and are
therefore applicable in modelling of fuzzy logic
connectives.

Research of topological structures centred on the
approximation of general context structures by
the limit of finite context structures (so called
finite frameworks) and mutual relations between
generated topologies. General metric characteris-
tics of context and causal structures and the
possibilities of generating universal metrics using
measure were examined.

In 2013, 21 articles were published in scientific
journals Abstract and Applied Analysis, Applied
Mathematics and Computation, Advances in
Difference Equations, Boundary Value Problems,
European Journal of Combinatorics, Discrete and
Continuous Dynamical Systems, The Scientific
World Journal. In connection with the investiga-
tion of qualitative characteristics of dynamical
systems 10 software application modules were
created.

The department staff co-organized international
conferences:

International Conference on Delay Differential
and Difference Equations and Applications, Bala-
tonflired, Hungary, 9th ISAAC Congress Krakow,
Poland, Differential Equations, Functions Theory
and Applications, Sevastopol, Ukraine. The de-
partment staff also gave a number of invited
presentations.

In the OPVK project ‘Innovation of Mathematics
Instruction within Study Programmes at FEEC
and FIT, BUT' a bank of exercises that enables
students to generate tests and autotests in all
mathematical subjects at FEEC and FIT, BUT
was created.

Training of Secondary-School Teachers Focused on Increasing Student Motivation to Take up
Higher Technical Education — OPVK 1.3 CZ.1.07/1.3.00/14.0001

Investigator: Michal Novéak

72



Innovation of Mathematics Instruction within Study Programmes at FEEC and FIT, BUT Brno —
OPVK 2.2 CZ.1.07/2.2.00/15.0156

Investigator: Zdenék Smarda

Difference Equations and Dynamic Equations on Time Scales Il - GACR 201/07/0145
Investigator: Josef Diblik

Oscillatory and Asymptotic Characteristics of Differential Equations — GACR 201/08/0469
Investigator: Josef Diblik

Solution Characteristics of Functional Differential and Difference Equations — FEKT -S-11-2/921
Investigator: Zden&k Smarda
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Bachelor Degree Programme

Matematicky seminar
(RNDr. Petr Fuchs, Ph.D.)

Matematika 1
(RNDr. Edita Kolarova, CSc.)

Matematika 2
(prof. RNDr. Jan Chvalina, DrSc.)

Master Degree Programme
Diferencialni rovnice a jejich pouziti
v elektrotechnice (prof. RNDr. Josef Diblik, DrSc.)

Maticovy a tenzorovy pocet
(doc. RNDr. Martin Kovar, Ph.D.)

Moderni numerické metody
(doc. RNDr. Jaromir Bastinec, CSc.)

Doctoral Degree Programme

Diskrétni procesy v elektrotechnice
(prof. RNDr. Josef Diblik, DrSc.)

Laboratories

Matematika 3
(Mgr. Irena Hlavi¢kova, Ph.D.)

Vybrané partie z matematiky
(doc. RNDr. Zdenék Smarda, CSc.)

Pravdépodobnost, statistika a operacni vyzkum
(doc. RNDr. Jaromir Bastinec, CSc.)

Nahodné procesy
(doc. RNDr. Jaromir Bastinec,CSc.)

Koédovani v informatice
(RNDr. Petr Fuchs, Ph.D.)

Statistika, stochastické procesy, operaéni vyzkum
(doc. RNDr. Jaromir Bastinec, CSc.)

Computer Laboratories (2) (instruction in Computers and Programming 2, simulation of application
mathematical thematic wholes using Matlab, Maple, Mathematica, Petr Fuchs)

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

MapleSim, Michal Novék)
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Department of Microelectronics

. : Technicka 3058/10
Prof. Ing. Vladislav Musil, CSc. 616 00 Brio
Head tel.: 541 146 159, 541 146 103

fax: 541 146 298
E-mail: umel@feec.vutbr.cz
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Prof. Ing. Jaroslav Bousek, CSc. Doc. Ing. Lukas Fujcik, Ph.D.
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Prof. Ing. Vladislav Musil, CSc. Doc. Ing. Jaroslav Kadlec, Ph.D.
Prof. Ing. Radimir Vrba, CSc. Doc. Ing. Fabian Khateb, Ph.D.

Doc. Ing. Radek Kuchta, Ph.D.
Doc. Ing. Pavel Legét, CSc.
Doc. Ing. Josef Sandera, Ph.D.
Doc. Ing. Pavel Steffan, Ph.D.
Doc. Ing. Ivan Szendiuch, CSc.
Doc. Ing. FrantiSek Urban, CSc.
Doc. Ing. Radek Vlach, Ph.D.

Lecturers

Ing. Martin Adamek, Ph.D., Ing. Ondfej Hégr, Ph.D., Ing. Edita Hejatkova, Ing. Radovan Novotny, Ph.D.,
Ing. Jan Prasek, Ph.D., Ing. Roman Prokop, Ph.D., Ing. Ondfej Sajdl, Ph.D., Ing. Jifi Stehlik, Ph.D., Ing.
Cyril Vasko, Ing. Michal Pavlik, Ph.D.

Ph.D. Students

Ing. Marek Bohrn, Ing. Martin Bursik, Ing. Ondfej Frantik, Ing. Jifi Hladik, Ing. Radim Hrdy, Ing. David
Jaro§, Ing. Nabhan Khatib, Ing. Vilém Kledrowetz, Ing. Petr Kosina, Ing. Martin Magat, Ing. Ladislav
Machan, Ing. Milan Matéjka, Ing. Michal Nicak, Ing. Alexandr Otahal, Ing. Jan Pekéarek, Ing. Marian
Pristach, Ing. Boleslav Psota, Ing. Jifi Pulec, Ing. Zden&k Pytlitek, Ing. Michal Reznigek, Ing. JiFi
Sedlagek, Ing. Ayad Khazal Shehab, Ing. Jifi Vavra, Ing. Doaa Yahya, Ing. Jaromir Z&k, Ing. Martin
Holain, Ing. Milan Holik, Ing. Martin Klima, Ing. Vladimir Levek, Ing. Petr Schnederle, Ing. Dina Younes,
Ing. Ondrej Cozik, Ing. Barbora Mojrova, Ing. Jan Vali¢ek, Ing. Jakub Somer, Ing. Ondfej Chmela,

Ing. Tomas Vejmola, Ing. Marek Bedlek, Mgr. Mykhailo Lutso

Administrative and Technical Staff

Jarmila Fucgikova, Petra Jedlickova, PhDr. Jarmila JurdSova, Mgr. Eva Martincova, Ph.D., RNDr. Michal
Masafik, Ph.D., Ing. Bfetislav Mikel, Ph.D., Bc. David Nejezchleb, Mgr. Michaela Pekarova, Ph.D.,
Mgr. Markéta Ryvolova, Ph.D., Ing. Jifi Sochor, Mgr. Ondfej Zitka
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Main Interests

In 2013 the department provided tuition in basic
subjects, mainly on electronic components, and
circuits and subjects specialized in design of
integrated circuits and microelectronic technology
in the new system of Bachelor and follow-up
Master degree programmes.

Basic and applied research was centred on the
investigation of integrated circuits, sensors and
microelectronic technologies. Main areas of inter-
est included:

e design of voltage, current and switching
mode circuits,

e design of circuits with switched capacitors
and switched currents,

e basic research of memristors,
memcapacitors and meminductors,

e MEMS structures design and CoventorWare

simulation,

e methods of signal evaluation for
chemosensors, optosensors and
biosensors, mainly of gases and toxic
substances,

e advanced components, surface and sensor
technology,

e microelectrodes modified by nanostructures
(nanotubes, nanocolumns) using advanced
nanotechniques,

e simulation and evaluation of 3D linking
systems reliability,

Major Achievements

In 2013 members of the department were in-
volved in 1 EUREKA project, 3 projects of the 7th
EU framework OP VK, in 2 GACR, 1 AV, 4 MPO
(cooperation with industry), 2 FRVS projects.

In June 2013 the department co-organized the
international conference ‘Electronic Devices and
Systems EDS 2013’ with participation of Czech
and international experts. There were 60 papers
on microelectronics and technology.

The group involved in microelectronic technology
headed by Doc. Szendiuch in cooperation with
the company REHM (dr. Bell) focused on lead-
free solders and the influence of the controlled
atmosphere on the service life and long-term
reliability of lead-free soldered connections. In
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e new methods of thixotropic material non-
vacuum depositions 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, attenuator, shielding, antennas
etc).

The department closely cooperated (student
exchanges) with Technical University in Sofia
(Bulgaria), ISTU lIzhevsk (Russia), and main-
tained research cooperation with the company
Autoflug in Hamburg, with Catalonia University
Rovira i Virgili in Tarragona, with the research
laboratory IMEC-KHBO in Belgium, with IMEC
research laboratory in Belguim, with UC Berke-
ley, UC San Diego, Politecnico Di Torino, and TU
Dresden.

In cooperation with Pbt Roznov pod Radhostém
the department worked on new cleaning methods
in electronics directly related to manufacture of
modern cleaning equipment (with focus on clean-
ing after soldering and cleaning of templates).
Prototypes of sensors developed on the principle
of balance thermodynamics (cooperation with HIT
s.r.o0.) were tested. In cooperation with TU Wien
new types of flow sensors were implemented by
the LTCC.

cooperation with Pbt RoZznov and manufacturing
subjects the TACR project in cleaning methods
continued in compliance with the requirements of
environmental management. Research outcomes
include transparent testing substrates designed
to adjust and control the cleaning of electronic
soldering kits. The results were presented at the
international trade fair Productronica 2013 in
Munich as part of a special exposition Cleaning
and Contamination Center in which leading com-
panies in the sector of electronic kit cleaning
participated. At the end of the year a European
patent application was submitted while the sale of
manufacturing licence is being negotiated. An-
other area of interest was modelling of thermal



stress in soldered connections and packaging in
ANSYS, including contacting and modelling of
semiconductor chip connections. Cooperation
with commercial subjects was also commenced
in this field. A system for thixotropy material dep-
osition was developed, and the letters patent
called ‘Dispensing Apparatus Arrangement for
Selective Deposition of Pastes and Adhesives’
was granted. Results were published at the Web
of Science (ISI) conferences. The project Board
on Board EU 10-101 (EUREKA, cluster Euripi-
des) supervised by the French company Thales
Security and Communication was commenced. It
has been carried out in cooperation with Celesti-
ka (Spain), ATS (Austria), Cimulec (France) and
University in Metz. Under innovation vouchers of
the South Moravian Innovation Centre (JIC) in-
dustry agreement with MAGNETON a.s. Kro-
centering on advanced alternator regulator. The
cooperation will continue next year.

The team LabSensNano (Laboratory of Mi-
crosensors and Nanotechnology) led by Doc.
Hubalek continued research and development of
chemical sensors and biosensors for medical and
environmental applications. The development of
the ‘Lab on a chip’ technology continued so as
the electrochemical deposition of on-chip quan-
tum dots. The team was awarded one utility sam-
ple in nanotechnologies. Research results were
published in several journals and presented at
the Web of Science (ISI) conferences.

The team involved in custom integrated circuits
led by Doc. Fujcik focused on the development of
intelligent submicron structures and systems for
modern microsensors and low-input and low-
voltage applications. In the GACR project
P102/11/1379 a concept of small signal digitiza-
tion was further elaborated. It was then applied to
the previously developed integrated circuit used

Major Research Projects

in vibration diagnostics of rotating machines. The
structure was awarded a patent and results were
published in scientific journals.

The department’s research team in cooperation
with CROSS Zlin and NETWORK GROUP, s.r.o.
continued work on a new sensor for dynamic
weighing of vehicles.

Cooperation with BD Sensors, s.r.0. on the de-
velopment of a new low-pressure and vacuum
pressure sensor continued. Another area of co-
operation with industrial partners centred on
wireless networks and communication protocols
with the aim to develop reliable identification
systems based on wireless technology by MI-
CRORISC s.r.o.

The team of Professor BouSek continued with
research of sputter passivation and anti-reflective
coating of crystaline solar segments and
SiNx/SiO2/SiNx multilayer deposition and their
optimization in terms of optical transmission in
highly efficient coloured segments. In cooperation
with  ONSemiconductor parasite phenomena in
high-voltage LDMOS structures were investigat-
ed.

The team of Professor Biolek focused on basic
research of so called memsystems, particularly
memristors. The memristor concept was general-
ized for other physical domains. Methods for
memsystem modelling and computer simulation
were developed and hardware emulators were
constructed. Results were published in prestig-
ious scientific journals. Cooperation of the re-
search team with international partners was pre-
sented in a monograph cooauthored by Prof.
Chua from UC Berkeley and Dr. Williamd from
HP. In 2013 international response to the pub-
lished results was received, as well as a humber
of citations on the Web of Science.

Development of New Type of Fibre-Optic Based Sensor for High Speed Weigh-in-Motion for Road

and Highways Application — TA CR TA01030859
Investigator: Radimir Vrba

Research of Sensors for Sensing Low Pressure and Pressure in Vaccum with Digital Interface for
Configuration and Diagnostics — MPO CR FR-TI3/017

Investigator: Radimir Vrba

New Nanostructured Sensing System for Infrared Detection (NanolR) — GA AV CR, GA13-19947S

Investigator: Jaromir Hubalek
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Substrate on Substrate Bonding Technology (BOB) - MSMT-10090/2013-311
Investigator: Ivan Szendiuch
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Main Interests

Research is focused on modern electronic cir-
cuits, novel signal processing methods, micro-
wave circuits and antennas. Our areas of interest
are mobile, satellite and optical communications,
digital television technology and video technolo-
gy, microprocessor technology, low-frequency
and audio electronics, and electromagnetic com-
patibility.

In 2013 research was financed by 2 research
projects of the Operational Programme ‘Educa-
tion for Competitiveness’ (OP VK) and 1 Vavpl
project ‘Research and Development for Innova-
tions’. The staff participated in 3 GACR (Grant
Agency of the Czech Republic) projects and in
3TACR projects (Technology Agency of the
Czech Republic), in 5 MPO projects and 3 inter-
nal BUT grants. The department was also in-
volved in 1 FP7 project ENIAC JU and 5 projects
of international cooperation (COST research).
The staff cooperated in several contracts for

Major Achievements

The department continued, in cooperation with
Departments of Telecommunications, Microelec-
tronics and Physics, building the regional ‘Centre
of Applied Research SIX' (Centre of Sensor,
Information and Communication Systems). The
Centre started to operate in 2013. The first year
was financially supported by the OP VaVpl pro-
gramme.

In the first six months of 2013 the research teams
involved in the ‘Programme of Microwave Tech-
nology’ and ‘Programme of Wireless Technology’
of the SIX centre were preparing for international
research cooperation under the OP VK WICOMT
project ‘Wireless Communication Teams'. Pro-
fessor Hans Hartnagel of Technical University
Darmstadt was responsible for the preparation of
the ‘Programme of Microwave Technology’, the
‘Programme of Wireless Technology’ was led by
Dr. Michal Ries of Technische Universitat Wien.
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international partners (Volkswagen AG, CISC
Semiconductor GmbH) and nearly 10 contracts
with Czech companies.

Research results are immediately incorporated in
Bachelor, Master and doctoral degree pro-
grammes. Upgrading of the educational process
was supported by 1 FRVS project (MSMT).

The department cooperates with many organiza-
tions and societies. Staff members are engaged
in the committee of the Czech and Slovak section
of IEEE and the Society for Radioelectronic Engi-
neering. The department supports activities of the
Student Section of IEEE at Brno University of
Technology and Radioclub OK2KOJ. There has
been active cooperation with the Czech Electro-
technical Society.

The department is a collective member of the
international organization AMSAT.

In 2013 the department joined international activi-
ties of COST (IC1101 Optical Wireless Commu-
nications - An Emerging Technology (OPTIC-
WISE), IC1102 Versatile, Integrated, and Signal-
aware Technologies for Antennas (VISTA) and
IC1003 European network on quality of experi-
ence in multimedia systems and services (QUAL-
INET), 1C0906 Wireless networking for moving
objects (WiNeMO), andIC1004 Cooperative
Radio Communications for Green Smart Envi-
ronments. The department team was also in-
volved in the international FP7 ENIAC JU project
(ARTEMOS Agile RF Transceivers and Front-
Ends for Future Smart Multi-Standard Communi-
cation Applications).

In 2013 cooperation with Volkswagen AG and
CISC Semiconductor GmbH continued.



Major Research Projects
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Investigator: Tomas Kratochvil
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Millimetre-Wave Electromagnetic Structures for Biomedical Research — GACR GAP102/12/1274
Investigator: Zbynék Raida

Hybrid Wireless Technology for Municipal Networks — TACR FR-T14/148

Investigator: Zdenék Kolka

Effect of Propagation Impairments on Error Performance of Future Broadband Terrestrial Wire-
less Systems — GACR GAP102/11/1376

Investigator: Zdenék Kolka

Selected Publications

BARCIK, P.; HUDCOVA, L. Measurement of Spatial Coherence of Light Propagating in a Turbulent
Atmosphere. Radioengineering. 2013. 22(1). p. 341 - 345. ISSN 1210-2512. (IF(2012)=0,687).

BIOLEK, D.; BIOLEK, Z.;: BIOLKOVA, V.; KOLKA, Z. Computing areas of pinched hysteresis loops of
mem-systems in OrCAD PSPICE. Applied Mechanics and Materials. 2013. 278-280(1). p. 1081 - 1090.
ISSN 1660-9336.

BIOLEK, Z.; BIOLEK, D.; BIOLKOVA, V. Analytical Computation of the Area of Pinched Hysteresis Loops
of Ideal Mem-Elements. Radioengineering. 2013. 22(1). p. 132 - 135. ISSN 1210-2512. (IF(2012)=0,687).
BIOLEK, D.; BIOLEK, Z.; BIOLKOVA, V. Model memristoru s dvoustavovou memduktanci. Slaboproudy
obzor. 2013. 2013(69)(1). p. 12 - 13. ISSN 0037-668X.

KOLKA, Z.; BIOLKOVA, V.; BIOLEK, D. Analyza atmosférického optického kanalu s vicecestnym
Sifenim. Slaboproudy obzor. 2013. 69(2). p. 1 - 6. ISSN 0037-668X.

BOLECEK, L.; RICNY, V.; KALLER, O. Statistical analysis of subjective tests results of the various 3D
displays. Slaboproudy obzor. 2013. 69(4). p. 11 - 17. ISSN 0037-668X.

BOLECEK, L.; RICNY, V.; SLANINA, M. 3D Reconstruction: Novel Method for Finding of Corresponding
Points. Radioengineering. 2013. 22(1). p. 82 - 91. ISSN 1210-2512. (IF(2012)=0,687).

BRANCIK, L.; KOLAROVA, E. Simulation of Higher-Order Electrical Circuits with Stochastic Parameters
via SDEs. ADV ELECTR COMPUT EN. 2013. 13(1). p. 17 - 22. ISSN 1582-7445. (IF(2012)=0,552).
GOTTHANS, T.; HRUBOS, Z. Multi Grid Chaotic Attractors With Discrete Jumps. Journal of Electrical
Engineering. 2013. 2013(64). p. 118 - 122. ISSN 1335-3632. (IF(2012)=0,546).

GREJTAK, F.; PROKES, A. UWB-Ultrawideband characteristics and the Saleh Valenzuela modeling.
Acta Electrotechnica et Informatica. 2013. 13(2). p. 33 - 39. ISSN 1335-8243.

HARSA, J.; SEBESTA, J. Digitizér audiosignéalu se zaznamem na SD kartu. Elektrorevue - Internetovy
casopis (http://www.elektrorevue.cz). 2013. 15(4). p. 227 - 232. ISSN 1213-15309.

HERENCSAR, N.; CICEKOGLU, O.; SOTNER, R.; KOTON, J.; VRBA, K. New resistorless tunable
voltage-mode universal filter using single VDIBA. ANALOG INTEGRATED CIRCUITS AND SIGNAL
PROCESSING. 2013. 76(2). p. 251 - 260. ISSN 0925-1030. (IF(2012)=0,553).

91



HERENCSAR, N.; SOTNER, R.; KOTON, J.; MISUREC, J.; VRBA, K. New Compact VM Four-Phase
Oscillator Employing Only Single Z-Copy VDTA And All Grounded Passive Elements. Elektronika Ir
Elektrotechnika. 2013. 19(10). p. 87 - 90. ISSN 1392-1215. (IF(2012)=0,411).

HILLOVA MANNOVA, J.; SILHART, Z.; SEVCIK, P.; PROKES, A. Perioperative haemodynamic
monitoring by oesophageal Doppler improves outcome of patients with abdominal aortic aneurysm repair.
Bratislavske lekarske listy. 2013. 114(2). p. 78 - 83. ISSN 0006-9248. (IF(2012)=0,472).

HILLOVA MANNOVA, J.; SILHART, Z.; MACH, J.; SEVCIK, P.; PROKES, A. Open repair of Abdominal
Aortic Aneurysm in the elderly: Is it worthwhile? ( Article in press ). Cor at Vasa. 2013. 114(5). p. 1 - 5.
ISSN 0010-8650.

HILLOVA MANNOVA, J.; SILHART, Z.; PROKES, A.; SEVCIK, P. Myocardial injury in patients after an
elective abdominal aortic aneurysm repair. Bratislavske lekarske listy. 2013. 114(5). p. 269 - 273. ISSN
0006-9248. (IF(2012)=0,472).

HOFMAN, J.; POVALAC, A. Emulace navigaéniho signalu systému GPS. Elektrorevue - Internetovy
¢asopis (http://www.elektrorevue.cz). 2013. 2013(1). p. 38 - 43. ISSN 1213-1539.

HOFMANN, L.; VACULIK, J.; KOLAROVSZKI, P. Identification of Postal Mails and Crates by New
Developed UHF RFID Antenna. Transport and Telecommunication Journal. 2013. 2013(2). p. 130 - 141.
ISSN 1407-6179.

CHYTIL, J. Elektronické diody pro pouziti v bipolarnich elektronickych zatézich. Elektrorevue -
Internetovy ¢asopis (http://www.elektrorevue.cz). 2013. 12(6). p. 391 - 394. ISSN 1213-1539.

JAKUBOVA, I.; SENK, J.; LAZNICKOVA, 1. The Influence of Nitrogen in Ar+N2 Mixture on Parameters of
High-temperature Device with Electric Arc. Acta Polytechnica. 2013. 53(2). p. 179 - 184. ISSN 1210-
2709.

JERABEK, J.; KOTON, J.; SOTNER, R.; VRBA, K. Adjustable band-pass filter with current active
elements: two fully-differential and single-ended solutions. ANALOG INTEGRATED CIRCUITS AND
SIGNAL PROCESSING. 2013. 74(1). p. 129 - 139. ISSN 0925-1030. (IF(2012)=0,553).

KADLEC, P.; RAIDA, Z.; DRINOVSKY, J. Multi-Objective Self-Organizing Migrating Algorithm: Sensitivity
on Controlling Parameters. Radioengineering. 2013. 22(1). p. 296 - 308. ISSN 1210-2512.
(IF(2012)=0,687).
TILLER, J.; KASAL, M. Vstupni ¢ast kvadraturniho pfijimace. Sdélovaci technika. 2013. 2013(9). p. 5 - 8.
ISSN 0036-9942.

KASEM, E.; MARSALEK, R. The Performance of LTE Advanced Uplink in Flat Rayleigh and Pedestrian
Channels. Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz). 2013. 4(3). p. 45 - 50. ISSN
1213-1539.

KASEM, E.; MARSALEK, R.; BLUMENSTEIN, J. Performance of LTE advanced uplink in a Flat Rayleigh
channel. Advances in Electrical and Electronic Engineering. 2013. 11(4). p. 266 - 274. ISSN 1336-1376.
KASEM, E.; PROKOPEC, J. Evolution of physical uplink channels in LTE-advanced. Elektrorevue -
Internetovy ¢asopis (http://lwww.elektrorevue.cz). 2013. 4(1). p. 12 - 16. ISSN 1213-1539.

KINCL, Z.; KOLKA, Z. Test Frequency Selection using Particle Swarm Optimization. Advances in
Electrical and Electronic Engineering. 2013. 11(5). p. 1 - 7. ISSN 1336-1376.

KOLAROVA, E.; BRANCIK, L. Vector Stochastic Differential Equations Used to Electrical Networks with
Random Parameters. International Journal of Advances in Telecommunications, Electrotechnics, Signals
and Systems. 2013. 2(1). p. 1 - 8. ISSN 1805-5443.

KOLKA, Z.; POLEDNO, M.; BIOLKOVA, V.; BIOLEK, D. Complex Simulation Model of Microturbine Unit.
Applied Mechanics and Materials. 2013. 278-280(1). p. 282 - 289. ISSN 1660-9336.

KOLKA, Z.: BIOLEK, D.; BIOLKOVA, V. Frequency-domain steady-state analysis of circuits with mem-

elements. ANALOG INTEGRATED CIRCUITS AND SIGNAL PROCESSING. 2013. 74(1). p. 79 - 89.
ISSN 0925-1030. (IF(2012)=0,553).

92



KOLKA, Z.; BIOLEK, D.; KALOUS, J.. BIOLKOVA, V. Implementation of Symbolic Analysis of
Mechatronic Systems. Applied Mechanics and Materials. 2013. 278-280(1). p. 1910 - 1917. ISSN 1660-
9336.

KRUTILEK, D.; RAIDA, Z. Analyza elektromagnetického vnitfniho prostfedi semikompozitniho letounu
EV-55. Elektrorevue - Internetovy casopis (http://www.elektrorevue.cz). 2013. 15(6). p. 367 - 371. ISSN
1213-1539.

KUDER, Z.; HANUS, S. Different Approaches to Achieving Higher Capacity in MIMO-OFDM Systems.
Elektrorevue - Internetovy &asopis (http://www.elektrorevue.cz). 2013. 4(3). p. 57 - 63. ISSN 1213-1539.

KUFA, M.; RAIDA, Z. Lowpass filter with reduced fractal defected ground structure. Electronics Letters.
2013. 49(3). p. 199 - 201. ISSN 0013-5194. (IF(2012)=1,038).

KUKOLEYV, P. Comparison of 802.11a and 802.11p over fading channels. Elektrorevue - Internetovy
casopis (http://www.elektrorevue.cz). 2013. 2013(2). p. 7 - 11. ISSN 1213-1539.

LEKOMTCEV, D.; MARSALEK, R. Survey of attacks to the Cognitive Radio Networks and comparison of
techniques for Primary User Emulation Attack detection. ElectroScope - http://www.electroscope.zcu.cz.
2013. 2013(3). p. 1 - 7. ISSN 1802-4564.

KUBIN, P.; MIKULASEK, T. Dielektricka rezonatorova anténni fada na bazi vinovodu integrovaného do
substratu. Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz). 2013. 15(4). p. 266 - 270.
ISSN 1213-1539.

MIKULASEK, T.; GEORGIADIS, A.; COLLADO, A.; LACIK, J. 2x2 Microstrip Patch Antenna Array Fed by

Substrate Integrated Waveguide for Radar Applications. IEEE Antennas and Wireless Propagation
Letters. 2013. 12(1). p. 1287 - 1290. ISSN 1536-1225. (IF(2012)=1,667).

MRNKA, M.; PAVLOVIC, M. Navrh dvojvidového vinovodového Ustia. Elektrorevue - Internetovy casopis
(http://www.elektrorevue.cz). 2013. 15(5). p. 285 - 289. ISSN 1213-1539.

NAVRATIL, P. Bitovd chybovost pfenosu dat v systému LTE. Elektrorevue - Internetovy éasopis
(http://www.elektrorevue.cz). 2013. 15(5). p. 290 - 294. ISSN 1213-1539.

PETRZELA, J. Vyuziti fraktalnich obvodovych prvki v analogovych filtrech. ElectroScope -
http://www.electroscope.zcu.cz. 2013. 7(2). p. 1 - 7. ISSN 1802-4564.

PETRZELA, J. Hardwarové feeni prepinani $itky pasma u radioreleovych spoju. ElectroScope -
http://www.electroscope.zcu.cz. 2013. 7(3). p. 1 - 6. ISSN 1802-4564.

PETRZELA, J. Idealni aktivni prvky pro syntézu chaotickych oscilatord. Elektrorevue - Internetovy
Casopis (http://www.elektrorevue.cz). 2013. 1(1). p. 1 - 8. ISSN 1213-1539.

DOBESCH, A.; POLIAK, J. IR Thermometer with Automatic Emissivity Correction. Radioengineering.
2013. 22(4). p. 1301 - 1306. ISSN 1210-2512. (IF(2012)=0,687).

POMENKOVA, J. The Endogeneity of Optimum Currency Area Criteria in the Context of Financial Crisis:
Evidence from Time-Frequency Domain Analysis. Agricultural Economics (AGRICECON). 2013. 58(9). p.
389 - 394. ISSN 0139-570X.

PUSKELY, J.; KOVACS, P. Stacked High-Impedance Surface (HIS) for 5 GHz WLAN Applications.
Radioengineering. 2013. 22(1). p. 318 - 322. ISSN 1210-2512. (IF(2012)=0,687).

PUSKELY, J.; MIKULASEK, T.; RAIDA, Z. Design of a Compact Wideband Antenna Array for Microwave
Imaging Applications. Radioengineering. 2013. 22(4). p. 123 - 131. ISSN 1210-2512. (IF(2012)=0,687).
RAIDA, Z.; VELICKA, P. Sirokopasmova dipdlova anténa s drazkovanym reflektorem. Elektrorevue -
Internetovy ¢asopis (http://www.elektrorevue.cz). 2013. 15(5). p. 281 - 284. ISSN 1213-1539.
SCHRODER, A.; RASEK, G.; BRUNS, H.; REZNICEK, Z.; KUCERA, J.; LOOS, S.; SCHUSTER, C.
Analysis of High Intensity Radiated Field Coupling into Aircraft using the Method of Moments. IEEE
Transaction on Electromagnetic Compatibility. 2013. PP(99). p. 1 - 10. ISSN 0018-9375.
(IF(2012)=1,327).

RICNY, V.; KRATOCHVIL, T. Historie a sougasnost televize ve svét& a u nas. Ceskoslovensky ¢asopis
pro fyziku. 2013. 63(3). p. 175 - 177. ISSN 0009-0700.

93



SIGMUND, M. Statistical Analysis of Fundamental Frequency Based Features in Speech under Stress.
Information Technology and Control. 2013. 42(3). p. 286 - 291. ISSN 1392-124X. (IF(2012)=0,667).

SIGMUND, M. Search for Keywords and Vocal Elements in Audio Recordings. Elektronika Ir
Elektrotechnika. 2013. 19(9). p. 71 - 74. ISSN 1392-1215. (IF(2012)=0,411).

SLANINA, M.; RICNY, V. Vyvoj televizni techniky ve svété a u nas. Slaboproudy obzor. 2013. 69(2). p.
15 - 18. ISSN 0037-668X.

SLEZAK, J.; GOTTHANS, T.; DRINOVSKY, J. Evolutionary Synthesis of Fractional Capacitor Using
Simulated Annealing Method. Radioengineering. 2013. 2012(4). p. 1252 - 1259. ISSN 1210-2512.
(IF(2012)=0,687).

STANEK, M.; SIGMUND, M. Porovnani efektivity fe¢ovych spektralnich parametrd pro identifikaci
mluvc@ich. Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz). 2013. 2013(8). p. 1 - 8. ISSN
1213-15309.

STARKOV, I.; STARKOV, A. On the thermodynamic foundations of solid-state cooler based on
multiferroic materials On the thermodynamic foundations of solid-state cooler based on multiferroic
materials On the thermodynamic foundations of solid-state cooler based on multiferroic materials.
INTERNATIONAL JOURNAL OF REFRIGERATION-REVUE INTERNATIONALE DU FROID. 2013.
NA(NA). p. 1 - 8. ISSN 0140-7007.

SEBESTA, J.; LACIK, J.; SIMANDL, M.; DUSEK, L. Radioreléovy spoj s kfizovou polarizaci
a Radioreléovy spoj s kfizovou polarizaci a systémem XPIC. Elektrorevue - Internetovy casopis
(http://lwww.elektrorevue.cz). 2013. 15(4). p. 216 - 226. ISSN 1213-1539.

SEDENKA, V.; CIGANEK, J.; KADLEC, P.; RAIDA, Z.; WIKTOR, M.; SARTO, M.; GRECO, S. Time-
Domain Finite Elements for Virtual Testing of Electromagnetic Compatibility. Radioengineering. 2013.
22(1). p. 309 - 317. ISSN 1210-2512. (IF(2012)=0,687).

SOTNER, R.; LAHIRI, A.; KARTCI, A.; HERENCSAR, N.; JERABEK, J.;: VRBA, K. Design of Novel
Precise Quadrature Oscillators Employing ECCIIs with Electronic Control. ADV ELECTR COMPUT EN.
2013. 13(2). p. 65 - 72. ISSN 1582-7445. (IF(2012)=0,552).

SOTNER, R.; HERENCSAR, N.; JERABEK, J.; KOTON, J.; DOSTAL, T.; VRBA, K. Electronically
controlled oscillator with linear frequency adjusting for four-phase or differential quadrature output signal
generation. International Journal of Circuit Theory and Applications. 2013. 2013(online first). p. 1 - 26.
ISSN 0098-9886. (IF(2012)=1,293).

CAPKA, J.: SOTNER, R. Studium vybranych vlastnosti obvodu s operaénimi zesilovaci v navrhu
frekvencnich korektord. Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz). 2013.
2013(2013/19). p. 1 - 7. ISSN 1213-1539.

SOTNER, R.; JERABEK, J.; HERENCSAR, N. Voltage Differencing Buffered/Inverted Amplifiers and
Their Applications for Signal Generation. Radioengineering. 2013. 22(2). p. 490 - 504. ISSN 1210-2512.
(IF(2012)=0,687).

DOSTAL, T.; SOTNER, R. Direct Interconnection of Ports in Modern Functional Blocks Based on Current
Conveyor and CCTA for Circuit Design. Elektronika Ir Elektrotechnika. 2013. 19(9). p. 50 - 56. ISSN
1392-1215. (IF(2012)=0,411).

SOTNER, R.; HERENCSAR, N.; JERABEK, J.; DVORAK, R.; KARTCI, A.; DOSTAL, T.; VRBA, K. New
double current controlled CFA (DCC-CFA) based voltage-mode oscillator with independent electronic
control of oscillation condition and frequency. Journal of Electrical Engineering. 2013. 64(2). p. 65 - 75.
ISSN 1335-3632. (IF(2012)=0,546).

SOTNER, R.; JERABEK, J.; JAIKLA, W.; HERENCSAR, N.; VRBA, K.; DOSTAL, T. Novel Oscillator
Based on Voltage and Current-Gain Adjusting Used for Control of Oscillation Frequency and Oscillation
Condition. Elektronika Ir Elektrotechnika. 2013. 19(6). p. 75 - 80. ISSN 1392-1215. (IF(2012)=0,411).

STUMPF, M. An application of the Cagniard-De Hoop technique for solving initial-boundary value
problems in bounded regions. QUARTERLY JOURNAL OF MECHANICS AND APPLIED
MATHEMATICS. 2013. 66(2). p. 185 - 197. ISSN 0033-5614. (IF(2012)=1,271).

94



STUMPF, M., DE HOOP, A.. VANDENBOSCH, G. Generalized Ray Theory for Time-Domain
Electromagnetic Fields in Horizontally Layered Media. IEEE TRANSACTIONS ON ANTENNAS AND
PROPAGATION. 2013. 61(5). p. 2676 - 2687. ISSN 0018-926X. (IF(2012)=2,332).

STUMPF, M.; NILSSON, B. Pulsed acoustic field radiation in a laterally bounded layered fluid. JOURNAL
OF ENGINEERING MATHEMATICS. 2013. 1(1). p. 1 - 11. ISSN 0022-0833.

STUMPF, M.; VANDENBOSCH, G. Line-source excited impulsive EM field response of thin plasmonic
metal films. Photonics and Nanostructures-Fundamentals and Applications. 2013. 11(3). p. 253 - 260.
ISSN 1569-4410. (IF(2012)=1,792).

STUMPF, M.; VANDENBOSCH, G. On the Limitations of the Time-Domain Impedance Boundary
Condition. IEEE TRANSACTIONS ON ANTENNAS AND PROPAGATION. 2013. 61(12). p. 1 - 7. ISSN
0018-926X. (IF(2012)=2,332).

TEJMLOVA, L.; SEBESTA, J. Sirokopasmovy déli¢ vykonu pro pasma mobilnich komunikaci.
ElectroScope - http://www.electroscope.zcu.cz. 2013. 2013(1). p. 1 - 5. ISSN 1802-4564.

VASINA, P.; LACIK, J. Hrebenova trychtyfova anténa. Elektrorevue - Internetovy &asopis
(http://lwww.elektrorevue.cz). 2013. 15(6). p. 395 - 398. ISSN 1213-1539.

VSETULA, P.; RAIDA, Z. Broadband Monopole Antenna with Convex Conical Reflector for 802.11a
Standard. Microwave and Optical Technology Letters. 2013. 55(6). p. 1243 - 1248. ISSN 0895-2477.
(IF(2012)=0,585).

ZAPLATA, F.; KASAL, M. Software defined DCF77 receiver. Radioengineering. 2013. 2013(4). p. 1211 -

1217. ISSN 1210-2512. (IF(2012)=0,687).

Bachelor Degree Programme
Analogoveé elektronické obvody

(prof. Ing. Lubomir Brancik, CSc.)
Elektromagnetickd kompatibilita

(Ing. Jifi Dfinovsky, Ph.D.)
Elektromagnetické viny, antény a vedeni
(prof. Dr. Ing. Zbynék Raida)
Elektronické praktikum

(Ing. lvana Jakubova)

Impulzové a Cislicova technika

(doc. Ing. Tomas Fryza, Ph.D.)
Komunikacni systémy

(prof. Ing. Ales Proke$, Ph.D.)
Mikroprocesorova technika a embedded systémy
(doc. Ing. Tomas Fryza, Ph.D.)
Mikrovinna technika

(doc. Ing. Jaroslav Lacik, Ph.D.)
Moderni bezdratova komunikace
(doc. RNDr. Jitka Poménkova, Ph.D.)
Napajeni elektronickych zafizeni

(Ing. Michal Kubicek, Ph.D.)

Navrh analogovych filtrti

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

Nizkofrekvenéni a audio elektronika
(doc. Ing. Tomas Kratochvil, Ph.D.)
Pocitace a programovani 1

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

Pocitae a programovani 2

(doc. Ing. Jifi Sebesta, Ph.D.)
Pocitacové feSeni elektronickych obvodu
(prof. Dr. Ing. Zdenék Kolka)

Pocitacové FfeSeni komunikacnich subsystému
(Ing. Petr Kadlec, Ph.D.)

Radiové a mobilni komunikace

(prof. Ing. Stanislav Hanus, CSc.)
Radiové pfijimace a vysilace

(prof. Ing. AleS Prokes, Ph.D.)

Signaly a soustavy

(prof. Ing. Milan Sigmund, CSc.)
Vysokofrekvenéni technika

(Ing. Tomas Urbanec, Ph.D.)

Zaklady optickych komunikaci a optoelektronika
(Ing. Lucie Hudcova, Ph.D.)

Z&klady televizni techniky

(prof. Ing. Stanislav Hanus, CSc.)

95



Master Degree Programme
Advanced radio communication systems
(doc. RNDr. Jitka Poménkova, Ph.D.)
CAD v mikrovinné technice

(prof. Dr. Ing. Zbynék Raida)

Digitalni televizni a rozhlasové systémy
(doc. Ing. Tomas Kratochvil, Ph.D.)
Kvantova a laserova elektronika

(Ing. Lucie Hudcova, Ph.D.)
Mikrokontrolery pro pfistrojové aplikace
(Ing. Ale$ Povalac, Ph.D.)

Navrh antén a radiovych spojli

(doc. Ing. Jaroslav Lacik, Ph.D.)
Pocitacové a komunikacni sité

(prof. Dr. Ing. Zdenék Kolka)
Pocitatové systémy a jejich aplikace
(Ing. Ale$ Povala¢, Ph.D.)
Programovatelné logické obvody

(Ing. Michal Kubi¢ek, Ph.D.)

Doctoral Degree Programme

Moderni digitalni bezdratova komunikace
(prof. Ing. Milan Sigmund, CSc.)

Laboratories

Radiofrekvenéni identifikace

(Dr. Techn. Vojtéch Derbek)
Radioelektronicka méfeni

(Ing. Jifi Dfinovsky, Ph.D.)
Radiolokacni a radionavigacni systémy
(doc. Ing. Jifi Sebesta, Ph.D.)
Smérové a druZicové spoje

(Ing. Ondfej Baran, Ph.D.)

Softwarové radio

(doc. Ing. Roman Marsalek, Ph.D.)
Systémy mobilnich komunikaci

(Ing. Martin Slanina, Ph.D.)

Teorie elektronickych obvodu

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

Teorie radiové komunikace

(doc. Ing. Roman Marsalek, Ph.D.)
Videotechnika a multimedialni technika
(Ing. Martin Slanina, Ph.D.)

Navrh modernich elektronickych obvodu
(prof. Dr. Ing. Zdenék Kolka)

Laboratory of Analogue Electronic Circuits (instruction in analogue electronics, Ivana Jakubova,
Lubomir Brancik, Jifi Petrzela)

Laboratory of Electromagnetic Compatibility EMC (research and instruction in EMC and pre-certifying
tests of interference and resistance according to European norms, Jifi Dfinovsky)

Laboratory of Low-Frequency Applications (research and instruction in audio technology, low-
frequency electronics and power supply systems for electronic devices, Tomas Kratochvil, Michal Ku-
bicek)

Laboratory of Signals and Digital Technology (research and instruction in signals and digital technol-
ogy, Viera Biolkova, Milan Sigmund, Tomas Fryza)

Laboratory of Microprocessor Technology (research and instruction in microprocessor and micro-
computer technology, Tomas Fryza, AleS Povalag)

Laboratory of Communication Systems (research and instruction in communication systems, data
transmission and digital radio communication, Ale$ Proke§, Roman Marsalek)

Laboratory in Optoelectronics and Photonics (research and instruction in optoelectronics, photonics
and optical communications, Otakar Wilfert, Lucie Hudcova)

Laboratory of TV and Video Technology (research and instruction in digital TV and video technology,
Tomas Kratochvil, Martin Slanina)

96



Laboratory of Microwave Technology (research and instruction in microwave technology and special
electronic components, Tomas Urbanec, Jifi Dfinovsky)

Laboratory of Mobile Communication (research and instruction in mobile wireless communication and
systems, Stanislav Hanus, Martin Slanina)

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 satel-
lite communication, radiolocation and navigation, Miroslav Kasal, Ondfej Baran)

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, AleS Vancura, Jaroslav Vorac)

Computer Laboratories (two laboratories for computer-aided exercises in circuits, signals and systems,
special areas of radioelectronics and communication technology, Ales Povala¢, Josef Bana)

Research Laboratory of Experimental Satellite Communication (research and development of sub-
systems for satellite communication and navigation, telemetric and command stations of experimental
AMSAT satellites, Miroslav Kasal, Ondfej Baran)

Research Laboratory of Optical Communications (research in measurement, testing and design of
light-transmitting and atmospheric optical connectors, Otakar Wilfert, Lucie Hudcova)

97






Department of Telecommunications

. Technicka 3082/12
Prof. Ing. Kamil Vrba, CSc. 616 00 Brno

Head tel.: 541 146 990
E-mail: utko@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Miloslav Filka, CSc. Doc. Ing. Karel Burda, CSc.
Prof. Ing. Zdenék Smékal, CSc. Doc. Ing. Otto Dostél, CSc.
Prof. Ing. Kamil Vrba, CSc. Doc. Ing. Dan Komosny, Ph.D.

Doc. Ing. Jaroslav Koton, Ph.D.
Doc. Ing. Ivo Lattenberg, Ph.D.
Doc. Ing. Jifi MiSurec, CSc.,
Doc. Ing. Vit Novotny, Ph.D.
Doc. Ing. Vladislav Skorpil, CSc.
Doc. Ing. Véaclav Zeman, Ph.D.

Lecturers

Ing. Hicham Atassi, Ing. Miroslav Balik., Ph.D., RNDr. Petr Bilek, Ing. Radim Burget, Ph.D., Ing. Vladimir
Cervenka, Ing. Petr Cika, Ph.D., Ing. Radim Ciz, Ph.D., Mgr. Radka Havlikova, Ing. Jan Hajny, Ph.D.,
Ing. Pavel Hanak, Ph.D., Ing. Norbert Herencsar, Ph.D., Ing. Jifi HoSek, Ph.D., Ing. Jan Jefabek, Ph.D.,
Ing. Martin Koutny, Ph.D., Ing. Ondfej Krajsa, Ph.D., Ing. David Kubanek, Ph.D., Ph.D., Ing. Lukas
Malina, Ing. Zdené&k Martinasek, Ph.D., Ing. Jifi Mekyska, Ing. Petr Mlynek, Ph.D., Ing. Libor Potucek,
Ph.D., Ing. Jifi Pfinosil, Ph.D., Mgr. Pavel Rajmic, Ph.D., Ing. Kamil Riha, Ph.D., Ing. Jifi Schimmel,
Ph.D., Ing. Petr Sysel, Ph.D., Ing. Pavel Silhavy, Ph.D., Ing. Milan Simek, Ph.D., Ing. Ondfej Smirg, Ing.
Petr Vychodil

Ph.D. Students

Ing. Patrik Babni¢, Ing. Jifi Balej, Ing. Milan Bartl, Ing. Miroslav Botta, Ing. Filip BurSik, Ing. Vladimir
Cervenka, Ing. Vlastimil Clupek, Ing. Vit Danééek, Ing. Radek DoleZel, Ing. Pavel Dvorak, Ing. Petr
Dzurenda, Ing. Pavel Endrle, Ing. Radek Fujdiak, Ing. Milan Grenar, Ing. Martin Hasmanda, Ing. Tomas
Horvéth, Ing. Jaroslav Hovorka, Ing. Antonin Hudec, Ing. Mojmir Jelinek, Ing. Jan Kacélek, Ing. Jan
Karasek, Ing. Hasan Khaddour, Ing. Jifi Koufil, Ing. Dominik Kovar, Ing. Radko Krko$, Ing. Ales Kfupka,
Ing. David Kurc, Ing. Petra Lambertova, Ing. Luka$ Langhammer, Ing. Petr Lezak, Ing. Jakub Lnénicka,
Ing. Ondfej Lutera, Ing. Vaclav Mach, Ing. Tomas Macha, Ing. Nermin Makhlouf, Ing. Luk&s Malina, Ing.
Jan MasSek, Ing. Pavel Masek, Ing. Jifi Mekyska, Ing. lvan Mi€a, Ing. Jifi Minaf, Ing. Lubomir Mraz, Ing.
Jakub Miller, Ing. Petr Munster, Ing. Lubo$ Nagy, Ing. Bohumil Novotny, Ing. Yara Omran, Ing. Kristidn
Orlovsky, Ing. Vaclav Oujezsky, Ing. Tomas Pelka, Ing. Josef Polék, Ing. Michal Polivka, Ing. Radek
Pospisil, Ing. Pavel Reichert, Ing. AleS Rocek, Ing. Martin Rosenberg, Ing. Lukas Rucka, Ing. Viadimir
Schindler, Ing. Michal Skorepa, Ing. Jifi Sobek, Ing. Jifi Sobotka, Ing. Peter Stancik, Ing. Ivo Strasil, Ing.
Martin Sykora, Ing. Jakub Sedy, Ing. Radim Sifta, Ing. Ondfej Smirg, Ing. Jan Spitik, Ing. Jan Sporik, Ing.
Vladimir Tejkal, Ing. Michal Trzos, Ing. Vaclav Uher, Ing. Pavel Vajsar, Ing. Luka$ Verner, Ing. Lukas
VI€ek, Ing. Petr Vychodil, Ing. Jan Zatyik, Ing. Martin Zukal

99



Research, Administrative and Technical Staff

Ing. Patrik Babni¢, Ing. Jifi Balej, RNDr. Petr Bilek, Ing. Miroslav Botta, Ing. Vlastimil Clupek, Ing. Pavel
Dvorak, Ing. Jakub Frolka, Ing. Tomas Horvath, Ing. Jan Karasek, Ing. Dominik Kovag, Ing. Radko Krkos,
Mgr. Otakar KFiz, Ing. Ale§ Kfupka, Ing. David Kurc, Ing. Lukas Langhammer, Magda Lounkova, Ing.
Vaclav Mach, Jitka Machackova, Ing. Nermin Makhlouf, Ing. Lukas Malina, Ing. Jan MaSek, Ing. Pavel
Masek, Ing. Jifi Mekyska, Ing. Jifi MinaF, Ing. Lubomir Mraz, Ing. Petr Minster, Jana Noskova, Pavel
Novotny, Ing. Bohumil Novotny, Ing. Yara Omran, Ing. Kristian Orlovsky, Luka$ Pazdera, Robert Pernica,
Ing. OndFej Raso, Ph.D., Ing. Martin Rosenberg, Ing. Jifi Sobek, Ing. Jakub Sedy, Ing. Radim Sifta, Ing.
Jan Spifik, Ing. Jan Sporik, Ing. Miroslava Tau$ova, Ing. Vladimir Tejkal, Ing. Michal Trzos, Ing. Vaclav

Uher, Ing. Pavel Vajsar, Ing. Martin Zukal

Main Interests

The department provides instruction in Teleinfor-
matics in the Bachelor degree programme and
Telecommunication and Information Technology
in the Master degree programme. This reflects
the currently progressing convergence of com-
munication and information technologies. Instruc-
tion seeks balance between mobile and station-
ary communications, includes computer systems
and networks, design of network applications in
different programming languages. Students are
instructed in design of analogue and digital cir-
cuits, microprocessors and signal processors and
their applications. They can specialize in multi-
media informatics i.e. digital processing of
speech, music or images. There is a follow-up
Ph.D. the study area Teleinformatics.

In the academic year 2013/2014 a new Bachelor
degree programme Audio engineering was
opened where instruction is provided in coopera-
tion with Janacek Academy of Music and Per-
forming Arts in Brno. It is an interdisciplinary
programme preparing specialists in sound tech-
nology, sound signal processing and recording
studio practices who will also possess knowledge
of music and arts. The Master degree programme
is being prepared.

Major Achievements

The main research interests of the department
are converged information and communication
systems focused on multimedia informatics, and
also electronic systems for medical technology. In
2013 research was targeted at the following is-
sues:

Cryptographic protection of communication and
information systems, data networks and data
protection, and the protection of electronic ar-
chives.
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The department has been successful in obtaining
funding from various educational and research
programmes. In 2013 our research and develop-
ment teams were involved in projects relating to
basic and applied research yielding more than
50m CZK. A research team has been very suc-
cessful in providing up-to-date multimedia ser-
vices via mobile and wireless networks. Several
members of the team are involved in industrial
research of the programme of MPO and Tech-
nology Agency CR. Close cooperation continued
with companies GiTy a.s., Webnode s.r.o., 2N
Telekomunikace, MEgA-Mé&fici Energetické apa-
raty, TTC telekomunikace a Satturn HoleSov
s.r.o. Its practical outcomes include the develop-
ment of security systems, modular architecture
for information and videoconferencing systems,
new generation of a communication IP system,
and sensor network for landscape retention. The
department also cooperated in projects with
commercial companies T-Mobile, Honeywell, and
Telekom Austria and was involved in building of
the ‘Centre of Sensor, Information and Communi-
cation Systems’.

Design of advanced telematic systems in trans-
portation.

Design and implementation of algorithms for
digital processing of speech and music signals for
telecommunication and multimedia applications,
embedded systems for acoustic signal pro-
cessing and software for these systems.

Communication systems for crisis management
in cities and municipalities (e.g. monitoring of



pollution and snow loads on roofs), agricultural
activity (soil retention monitoring, landslides).

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 sys-
tems, remote data collection systems, systems

tion, spectral analysis, etc.), implementation of
algorithms for digital signal processing in signal
processors and microcontrollers.

Design of digitally controlled circuits and systems
(communication with converters, digitally con-
trolled current and voltage amplifiers, power gen-
erators).

Design of optical networks and industrial applica-
tions, measurement and monitoring of optical
networks.

for wireless sensor networks, networks for indus-
trial data collection and control (smart grids of
power plants, waterworks, transport, etc.).

Design and optimization of algorithms for digital
processing of signals (digital filters, signal detec-

Research and design of systems of speech and
image processing, protected archiving of multi-
media systems, evaluation of emotions in speech
and mimics using genetic programming.

Major Research Projects

Computer Automation of Methods for Synthesis of Linear Operating Blocks and Research of Nov-
el Active Elements — GACR 102/09/1681

Investigator: Kamil Vrba

Electronically Tuneable First-Order Allpass Filters and Their Application to Quadrature Oscillators
— GACR GA102/11/P489

Investigator: Norbert Herencsar

Adaptive Wireless Sensor Networks with Data Visualisation for Crisis Management — MPO FR-
TI2/571

Investigator: Milan Simek

Intelligent Video Modules for Supervision Systems of Entrance to Critical Infrastructure Buildings
— MPO FR-TI3/170

Investigator: Jifi Pfinosil
Integration Server with Cryptographic Protection — MPO FR-TI14/647
Investigator: Kamil Vrba
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JAMU)

Uvod do hry na bici nastroje

(Ing. MgA. Mgr. Dan Dlouhy, Ph.D., JAMU)
Vybaveni elektroakustického studia

(MgA. Mgr. Ondfrej Jirasek, Ph.D., JAMU)
Z&klady hudebni akustiky

(RNDr. Lubor Pfikryl, JAMU)

Zé&klady instrumentace

(MgA. Edgar Mojdl, JAMU)

Zaklady pocitatové sazby a grafiky

(Mgr. Pavel Rajmic, Ph.D.)

Zvukové aspekty interpretace
(MgA. Mgr. Ondfrej Jirdsek, Ph.D., JAMU)



Master Degree Programme

Bezpecnost informacnich systém
(doc. Ing. Karel Burda, CSc.)

CISCO akademie |
(doc. Ing. Dan Komosny, Ph.D.)

CISCO akademie Il, V
(Ing. Milan Simek, Ph.D.)

CISCO akademie Il
(Ing. Jan Jefédbek, Ph.D.)

CISCO akademie IV
(Ing. Radim Burget, Ph.D.)

Cislicové zpracovani akustickych signald
(Ing. Miroslav Balik, Ph.D.)

Cislicové zpracovani signald

(prof. Ing. Zdenék Smékal, CSc.)

Moderni pocitaCova grafika
(Mgr. Pavel Rajmic, Ph.D.)

Komunikaéni prostfedky mobilnich siti
(doc. Ing. Vit Novotny, Ph.D.)

Kryptografie v informatice
(doc. Ing. Vaclav Zeman, Ph.D.)

Moderni sitové technologie
(Ing. Jaroslav Koton, Ph.D.)

Multimédia
(Ing. Petr Cika, Ph.D.)

Navrh, sprava a bezpecnost pocitatovych siti
(doc. Ing. Karel Burda, CSc.)

Optickeé sité
(prof. Ing. Miloslav Filka, CSc.)

Doctoral Degree Programme

Aplikovana kryptografie
(doc. Ing. Karel Burda, CSc.)

Laboratories

PocitaCe a jejich periferie

(Ing. Miroslav Balik, Ph.D.)

Pocitatem podporovana feSeni inZenyrskych
problém0 (doc. Ing. Jifi MiSurec, CSc.)
Pokrocilé komunikaéni techniky

(Ing. Jan Jerabek, Ph.D.)

Pokrocilé techniky zpracovani obrazu
(Ing. Kamil Riha, Ph.D.)

Bezdratove senzorove sité

(Ing. Milan Simek, Ph.D.)

Signélové procesory

(Ing. Petr Sysel, Ph.D.)

Sluzby telekomunikacnich siti

(doc. Ing. Vladislav Skorpil, CSc.)
Teoretickd informatika

(Ing. Radim Burget, Ph.D.)

Teorie sdélovani

(Ing. Radim Ciz, Ph.D.)

Vy$§i techniky datovych prenost

(doc. Ing. Vaclav Zeman, Ph.D.)
Vzajemny pfevod A/D signall

(prof. Ing. Kamil Vrba, CSc.)
Zabezpecovaci systémy

(doc. Ing. Karel Burda, CSc.)
Zpracovani feGi

(prof. Ing. Zdenék Smékal, CSc.)
Telekomunikacni a informacni systémy
(Ing. Pavel Silhavy, Ph.D.)

Moderni sitové technologie
(doc. Ing. Vit Novotny, Ph.D.)

Laboratory of Analogue Techniques (research of analogue current-mode circuits, Kamil Vrba)

Laboratory of Converged Networks (research and instruction in modern data communication networks
and services, 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 acous-
tics, analysis and synthesis of sound fields, Jifi Schimmel)
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Acoustic Laboratory (research in sound effects, multichannel sound systems, 3D audio, conference
audio systems, Jifi Schimmel)

Laboratory of Network Technologies (instruction in network technologies, research of switch and indi-
cator management, 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 includ-
ing multimedia data digital processing, Petr Cika)

Laboratory of Data Transmission (instruction in data communication and research in data transmis-
sion, modulation 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 of programming languages, modelling of communication
systems, telecommunication networks and electronic circuits, research in modern communication tech-
nologies, design of electronic device, Radim Ciz)

Laboratory of Sensor Networks and Signals (instruction and research in sensoric networks based on
the IEEE 802.15.4 standard, analysis of Zighee and 6lowPAN protocols, sensor units configuration, data
transmission and wireless network management, microcontrollers Atmel AVR, Milan Simek)

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 Analogue Circuits and Mutual Analogue-Digital Conversion (instruction and research
of analog circuits and mutual analogue-digital converters, David Kubanek)

Laboratory of Communication Systems (instruction and research in access and transportation net-
works, transportation and connection systems, converged telecommunication and computer net-
works, high-speed systems and telecommunication network services, Vladislav Skorpil)

Laboratory of Transmission Networks (research in FPGA and high-rate multimedia data transmission
up to 100 Gb/s, Vladislav Skorpil)

Laboratory of Acoustic Signal Processing (design, optimization and implementation of algorithms for
speech and acoustic signal processing, optimization 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 Pro-
cessing, 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)

Laboratory of CISCO Academy (instruction in Cisco Academy courses for all study areas at FEEC,
research in computer networks, Dan Komosny )

Laboratory of Prototype Development (research, development and implementation of analogue and
digital circuits and electronic devices including mechanic parts, their non-destructive testing and inspec-
tion, Pavel Hanak)

Telepresence Studio (research and development in videoconferencing and telepresenting services, Petr
Cika)
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Department of Theoretical and

Experimental Electrical Engineering

Doc. Ing. Pavel Fiala, Ph.D.
Head

Professors Emeriti
Prof. Ing. Libor Dédek, CSc.

Professors

Prof. Ing. Karel BartuSek, DrSc.
Prof. Ing. Jarmila Dédkova, CSc.
Prof. Ing. Eva Gescheidtova, CSc.

Lecturers

Technicka 3082/12

61600 Brno

tel.: 541 146 281

fax: 541 146 276

E-mail: utee@feec.vutbr.cz

Associate Professors

Doc. Ing. Petr Drexler, Ph.D.

Doc. Ing. Pavel Fiala, Ph.D.

Doc. Ing. Pavel Kalab, CSc.

Doc. Ing. Eva Kroutilova, Ph.D.
Doc. Ing. Radek Kubasek, Ph.D.
Doc. Ing. Jifi Sedlacek, CSc.

Doc. Ing. Miloslav Steinbauer, Ph.D.

Ing. Ivo Béhunek, Ph.D., Mgr. Pfemysl Dohnal, Ing. Michal Hadinec, Ph.D., Ing. Petr Marcor, Ph.D., Ing.
Jan Mikulka, Ph.D., Ing. Zoltan Szabo, Ph.D., Ing. Robert Urban, Ph.D.

Ph.D. Students

Ing. Mouin Al Khaddour, Ing. Martin Cap, Ing. Martin Friedl, Ing. Lubomir Frohlich, Ing. Michal Hanzelka,
MBA, Ing. EliSka Hutova, Ing. Jifi Chytil, Ing. Radim Kadlec, Ing. Radim Kofinek, Ing. Pavel Kfepelka,
Ing. Tomas KfFiz, Ing. Dusan NeS$por, Ing. Ksenia Ostanina, Ing. Michaela Pokludova, Ing. Zdenék Roubal

Administrative and Technical Staff

Ing. Tibor Bachorec, Ph.D., Eva Cupakova, Alena Javirkova, doc. Ing. Petr Konas, Ph.D., Ing. Tatana

Kraj€irovi€ova

Main Interests

Apart from research the Department of Theoreti-
cal and Experimental Electrical Engineering pro-
vides instruction in related fields of industry. The
research outcomes listed below specify the scope
of the department’s activities.

Last year, basic research results on wideband
signal processing, noise spectroscopy (patent
application on low-level measurement sensor
modification), special applications of metamateri-

al structures (patent application) for nuclear mag-
netic resonance (NMR) and electron microscopy
were published. So were NMR research results
on material diffusion, NMR imaging and imped-
ance tomography. Results on numerical models
of velocities of single processes and measure-
ments of the cryogenic device for DNA samples
conservation were presented. The department
continued cooperation in design and implementa-
tion of special cooling systems for electronic
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devices. Unique systems for cooling and expo-
sure of biological samples were completed.
A system for detection and localization of partial
charges in high-voltage transformers was further
developed.

Research results on non-destructive measuring
methods for scanning the velocity of fluid flow in

Major Achievements

Basic research was focused on wideband signal
processing, noise  spectroscopy, special
applications of metamaterial structures for NMR
and electron microscopy. Applied research was
focused on evaluation of NMR images. Research
was carried out in cooperation with Honeywell
s.r.o in numerical models of tests of VN and EMC
electronic systems. Research of cryogenic
devices and techniques for sample conservation
continued. A follow-up research with Masaryk
University, Brno in theory of freezing potential
continued. A system for mixing ions in a solution
was created. It complemented the formerly
designed apparatus for measurement of the
potential of selected chemical solutions in order
to improve the measurement results. Long-term
cooperation with PROTOTYPA a.s. in research of
special single-process measuring methods
continued. Electron microscopy research was
started in cooperation with FEI, Czech Academy
of Sciences and Delong Instruments, with focus
on biological material scanning avoiding damage
or destruction. With TES s.r.o. a unique
diagnostic system for detection and localization of
partial charges in electric power converters was
completed. The system, which enables to monitor
the existence of partial charges, analyse their
parameters and detect their location, was used
and verified under the conditions of a real power
station. The results presented at international
conferences received significant response and
anumber of citations. Cooperation with the
Mendel University in Brno in simulation of
biological systems by means of controlled heat
and light sources continued. The previously
carried out analysis was followed by non-
destructive measuring methods of scanning the
velocity of fluid flow in parts of plants and root
systems. Cooperation continued with the Faculty
of Forestry and Wood Technology, Mendel
University, Brno on the research of sensor
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parts of plants and root systems were published.
Research results were presented at reputable
conferences ‘Progress in Electromagnetics Re-
search Symposium’ in Taiwan and Sweden, or-
ganized by the World Electromagnetics Academy
in Cambridge, USA. The research also resulted in
a number of unique operating samples.

systems for physiology processes in woody
plants with possible landscape application. In
cooperation with Thermosanace S.r.0.
a measurement X-ray workplace was completed
for detection of biological structure damage and
wood-destroying pests in wooden constructions.
At the same time, an operating sample of system
for acoustic detection of vital activities in lower
organisms in heterogeneous materials was
developed. Research activities with Technische
Universitat Wien continued and a meeting on
MEMS in Wien was organized. Research was
carried out in nanomaterial engineering,
heterogeneous structures for applications in
a safety programme and electric power sources.
Basic research of numerical models of mass
elementary parts continued in cooperation with
the Institute of Scientific Instruments, Czech
Academy of Sciences, Brno. Intensive research
activities were carried out within 2 GACR projects
in analysis of metabolism and localization of
primary brain tumours and jaw bone tissue
changes using MR imaging techniques.

In 2013 the department was involved in
2 projects: Institute of Experimental Technologies
1 (global grant of the South Moravian Region)
and Institute of Experimental Technologies 2 (OP
VK). IET1 focuses on increasing secondary
school student motivation to study in electrical
engineering study programmes and upgrading
instruction in electrical engineering and physics
including ICT. The objective of IET2 is to create
asystem of instruction that better suits the
human resources demands of industrial
companies.

In 2013, a competition ‘Microcontrollers are in’ for
individuals and teams from secondary schools
and universities was organised by the
department.



Major Research Projects

Study of Metabolism and Localization of Primary Brain Tumour by MR Imaging Techniques —
GACR 102/12/1104

Investigator: Eva Gescheidtova

Analysis of Metabolism and Localization of Jaw Bone Tissue Changes by MR Imaging Techniques
— GAP102/11/0318

Investigator: Eva Gescheidtova

Research and Development of Discharge Activity Detention Inside of Oil Transformers — MPO FR-
T11/001

Investigator: Pavel Fiala

Research of Electromagnetic Materials and Metamaterials Using Numerical and Imaging Methods
— GACR 13-09086S

Investigator: Pavel Fiala

Increasing the Potential of Human Resources for Research and Development in Electrical Engi-
neering — MSMT CZ.1.07/2.3.00/20.0175

Investigator: Miloslav Steinbauer

Selected Publications

DREXLER, P.; CAP, M.; MYSKA, R.; FIALA, P.; STEINBAUER, M.; KRiZ, T. Proposal of technical
measures for a partial discharge detection system based on real measurement. In Proceedings of PIERS
2013 in Taipei, March 25-28, 2013. Taipei: The Electromagnetics Academy, 2013. s. 1233-1236. ISBN:
978-1-934142-24- 0.

FIALA, P.; BEHUNEK, |.; HANZELKA, M. Stochastic Numerical Model of Electrodynamics and
Application on HV Test. In Proceedings of 21th SVSFEM ANSYS Users' Group Meeting and Conference
2013. Brno: SVSFEM s.r.0., 2013. s. 35-42. ISBN: 978-80-905525-0- 0.

FIALA, P.; MIKULKA, J.; FRIEDL, M.; BEHUNEK, I.; SZABO, Z. Low - level Measurement of the Electric
Field Intensity around a Heterogeneous Structure. In PIERS 2013 Stockholm Proceedings. Cambridge,
MA 02138: The Electromagnetic Academy, 2013. s. 925-929. ISBN: 978-1-934142-26- 4.

FIALA, P.; NESPOR, D.; DREXLER, P. A Resonance-based Solar Element: A Numerical Model and
Micro/ Nano Technology Application. In Proceedings of SPIE Smart Sensors, Actuators, and MEMS IV.
8763. Bellingham, Washington, USA: SPIE, 2013. s. 87632A- 1 (87632A-7 s.)ISBN: 978-0-8194-9560- 0.
KORINEK, R.; VONDRAK, J.; BARTUSEK, K.; SEDLARIKOVA, M. Experimental investigations of
relaxation times of gel electrolytes during polymerization by MR methods. Journal of Solid State
Electrochemistry, 2013, ro€. 17, €. 8, s. 2109-2114. ISSN: 1432- 8488.

MARCON, P.; BARTUSEK, K.; MIKULKA, J.; GESCHEIDTOVA, E. Statistics - based Classification of
Tissues in the Mandibular Region. In 2013 36th International Conference on Telecommunications and
Signal Processing (id 21150). Rim: 2013. s. 624-627. ISBN: 978-1-4799-0403- 7.

MIKULKA, J.; GESCHEIDTOVA, E.; KABRDA, M.; PERINA, V. Classification of Jaw Bone Cysts and
Necrosis via the Processing of Orthopantomograms. Radioengineering, 2013, ro€. 22, &. 1, s. 114-122.
ISSN: 1210- 2512.

MIKULKA, J.; SMIRG, O.; GALLEGO, D.; ESPIN, F.; GIL, V.; FAUNDEZ ZANUY, M.; JIMENEZ, M,;
CLAVE, P. In vitro motor patterns and electrophysiological changes in patients with colonic diverticular
disease. INTERNATIONAL JOURNAL OF COLORECTAL DISEASE, 2013, ro¢. 2013, ¢&. 5, s. 1-34.
ISSN: 0179- 1958.
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BRADAC, Z.; ZEZULKA, F.; SZABO, Z.; ROUBAL, Z.; MARCON, P. Design and functional description of
experimental smart grid. TechSys 2009 Internationa Conference Engieering, Technologies and Systems,
2013, ro¢. 2013, €. 19, s. 313-317. ISSN: 1310- 8271.

Bachelor Degree Programme

Bezpecna elektrotechnika Méfeni v elektrotechnice (BMVA - prof. Ing.
(doc. Ing. Pavel Kaladb, CSc.) Karel Bartusek, DrSc., HMVA - prof. Ing. Eva
Elektrotechnicky seminaF Gescheidtova, CSc.)

(doc. Ing. Miloslav Steinbauer, Ph.D.) Seminar C++

Elektrotechnika (doc. Ing. Pavel Fiala, Ph.D.)

(Steinbauer Miloslav, doc. Ing., Ph.D.) Pocitacové modelovani elektrotechnickych
Elektrotechnika 1 zafizeni a komponentt poli (doc. Ing. Pavel
(doc. Ing. Jifi Sedlagek, CSc.) Fiala, PhD.)

Elektrotechnika 2
(doc. Ing. Jifi Sedlacek, CSc.)

Master Degree Programme

Bezpecna elektrotechnika Elektrické instalace

(doc. Ing. Pavel Kalédb, CSc.) (doc. Ing. Pavel Kaldb, CSc.)
Bezpecnost zafizeni Modelovéani elektromagnetickych poli
(doc. Ing. Miloslav Steinbauer, Ph.D.) (prof. Ing. Jarmila Dédkova, CSc.)

Doctoral Degree Programme

Numerické ulohy s parcialnimi diferenciélnimi Speciélni méfici metody
rovnicemi (doc. Ing. Pavel Fiala, Ph.D.) (prof. Ing. Karel Bartusek, DrSc.)

Laboratories

Laboratory of Electrical Measurements (instruction in Measurements in Electrical Engineering, Radek
Kubasek)

Laboratory of Electrical Engineering (instruction in Electrical Engineering 1 and 2, Martin Friedl)

Laboratory of Electrical Engineering and Electrical Installations (Electrical Engineering Seminar,
Electrical Installations, Radim Kadlec)

IET Laboratory (instruction laboratory, Miloslav Steinbauer)

Computer Laboratory of Electrical Engineering (instruction in Electrical Engineering 1 and 2, Miloslav
Steinbauer)

Computer Laboratory (Electrical Engineering Seminar, Computers and Programming 2, Electromagnet-
ic Field Modelling, Seminar C++, Miloslav Steinbauer)

Seminar Laboratory (Miloslav Steinbauer)

Research Laboratory of Magnetic Measurement (research laboratory of magnetic measurement,
Zdenék Roubal)

Research Laboratory of Light Technology (measurement of parameters of light sources, Eva Krouti-
lova)

Restricted Access Laboratory (basic and applied research of numerical methods, Pavel Fiala)
Laboratory of Low-Level Measurement (Zdenék Roubal)
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Research Laboratory for Student Theses (research laboratory for students, Martin Friedl)
Research Laboratory of Printed Circuit Boards (development of printed circuit boards, Zoltdn Szabd)

Research Laboratory for Prototype Development (research laboratory for doctoral 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)

Research Laboratory of Electro-Optics and Laser Technology (optoelectronic measuring methods,
Petr Drexler)
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Department of Power Electrical and

Electronic Engineering

Ing. Ondfiej Vitek, Ph.D.
Head

Professors

Prof. RNDr. Vladimir Aubrecht, CSc.
Prof. Ing. Vitézslav Hajek, CSc.
Prof. Ing. Jifi Skalicky, CSc.

Lecturers

Technicka 3082/12

61600 Brno

tel.: 541 146 704

fax: 541 146 705

E-mail: uvee@feec.vutbr.cz

Associate Professors

Doc. Ing. Bohuslav BuSov, CSc.
Doc. Ing. Bohumil Klima, Ph.D.
Doc. Ing. Josef Kolaény, CSc.
Doc. Ing. Cestmir Ondrasek, CSc.
Doc. Dr. Ing. Miroslav Patocka,
Doc. Ing. FrantiSek Veselka, CSc.
Doc. Ing. Pavel Vorel, Ph.D.

Ing. Radoslav Cipin, Ph.D., Ing. Dalibor Cervinka, Ph.D., Ing. Petr Dohnal, Ph.D., Ing. Petr Hutdk, Ph.D.,
Ing. Marcel Janda, Ph.D., Mgr. Petr Kloc, Ph.D., Ing. Petr Prochazka, Ph.D., Ing. Jifi Valenta, Ph.D., Ing.
Ondrej Vitek, Ph.D.

Ph.D. Students

Ing. Radim Bélousek, Ing. Ramia Deeb, Ing. Luka$ Dostal, Ing. Petr Fajkus, Ing. Rostislav Huzlik, Ing.
Josef Kadlec, Ing. Jan Knobloch, Ing. Jifi Kurfiirst, Ing. Jan Kuzdas, Ing. Martin Mach, Ing. Zbynék Makki,
Ing. Petr Michailidis, Ing. Luka$ MiSinger, Ing. Tomas$ Nevfivy, Ziad Nouman, Ing. Ivo Pazdera, Ing.
Martin Prudik, Mousa Sattouf, Ing. Petr épanél, Ing. Adam Vasicek, Ing. Vojtéch VetiSka, Ing. Eva

Vitkova, BA., Ing. Jifi Vondrus, Mgr. Elena Zotova

Administrative and Technical Staff

Ing. Zden&k Feiler, Ph.D., Zdenék Liska, Josef Némec, Alena Smidkova

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 pro-
gramme. Instruction is focused on the theory and
construction of electrical machines and devices,
CAD systems including solutions for electromag-

netic and thermal fields and optimization methods
for construction designs. The design, size, control
and dynamics of electromechanical systems are
the subject of instruction in electrical drives. An-
other area of interest is power electronics includ-
ing pulse DC/DC converters (switching sources),
DC/AC alternators, rectifiers etc. Attention is paid
to the theory of regulation and digital control.
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In basic research the department deals with theo-
retical modelling of radiation energy transport in
thermal plasma. In applied research electrical
machines, power electronics, electrical drives and
devices are in the focus of interest. Research is
mainly concerned with low-voltage machines
used in automotive industry, synchronous ma-
chines with permanent magnets, asynchronous
and DC machines. The department staff are
experienced in development of special machines
such as starter generators, controlled magnetic
bearings and levitation systems. Activities cen-
tered on power exploitation for electric arc extinc-
tion in low- and high-voltage devices. Research

Major Achievements

In 2013 the department moved to new premises
of the Faculty of Electrical Engineering and
Communication, Technickd 12. The construction
of the Laboratory of Switching Devices was com-
pleted.

Major Research Projects

was also focused on power converters of extreme
parameters, optimal regulation of electrical drives
aimed at loss minimization in traction drives,
implementation of ultracapacitors, accumulators
and fuel cells in the system of traction drives.

The department cooperates with a number of
universities, e.g., SPGU St Petersburg, TU
Pskov, TU Omsk, TU Gliwice, TU Delft, TU Zilina,
MU Brno, and industrial companies and institu-
tions, e.g. JSC Electrocontact (Kineshma-RF),
Siemens Elektromotory Drasov, OEZ Letohrad,
APS Svétla nad Sazavou, ATAS Nachod, EMP
Slavkov u Brna, JULI Motorenwerk Moravany,
VUES Brno a.s., IVEP Brno, SLP Kitiny a.s.,etc.

In cooperation with the Institute of Aerospace
Engineering of the Faculty of Mechanical Engi-
neering a prototype VUT 051 RAY with accumu-
lator electrical drive was developed.

In applied research 22 prototypes and operating
samples were designed.

Redesign of High-Voltage High-Power Synchronous Generators — FR-TI3/457

Investigator: Cestmir Ondriisek

Innovation of Forest Cableways Larix — TA02021320

Investigator: Bohumil Klima

Research and Development of Lightweight Vehicles Compact Power Axes Series with an Integra-

ted Electric Drive — TA01011060
Investigator: Pavel Vorel

Research and Development of the Insulation System of Small Electric Machines - FR-T14/104

Investigator: Vitézslav Hajek

Synchronous Motors with Fractional Slot Winding for Use in Lift Trucks - FR-TI4/675

Investigator: Vitézslav Hajek

Selected Publications

HAJEK, V.; VITEK, O.; MACH, M. Brushless Alternator in Automotive Applications. In 2013 Eighth
International Conference and Exhibition on Ecological Vehicles and Renewable Energies. 2013. s. 1-4.

ISBN: 978-1-4673-5270- 3

HAJEK, V.; KUCHAR, L.; MACH, M.; VITEK, O. Small Electric Motors with Integrated Electronic Unit. In
17th International Conference on Electrical Drives and Power Electronics 6th joint Croatian- Slovak
Conference EDPE 2013. 2013.s. 200-204. ISBN: 978-953-56937-8- 9.

NOUMAN, Z.; KNOBLOCH, J.; KLIMA, B. FPGA usage for power inverters diagnostics. In Proceedings
of the IECON 2013 - 39th Annual Conference of the IEEE Industrial Electronics Society. Viden,

Rakousko: 2013. s. 1-5. ISBN: 978-1-4799-0223- 1.
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PAZDERA, |.; PROCHAZKA, P.; CERVINKA, D.; KLIMA, B. Electrical Drivetrain of the Small Airplane
and Mutual Interaction of this Drivetrain. In Proceedings of the IECON 2013 - 39th Annual Conference of
the IEEE Industrial Electronics Society.Viden, Rakousko: 2013. s. 1-6. ISBN: 978-1-4799-0223- 1.

KADLEC, J.; CIPIN, R.; KLIMA, B.; CERVINKA, D.; VOREL, P. Li- ion accumulators for propulsion
system of electric Airplane VUT 051 RAY. Journal of Solid State Electrochemistry, 2013, ro¢. 2013, €. 10,
s. 1-7. ISSN: 1432- 8488.

NOUMAN, Z.; KNOBLOCH, J.; KLIMA, B. Design and Implementation A Digital Sine- Cosine Generator
Based FPGA.International Journal of Engineering and Advanced Technology (IJEAT), 2013, ro€. 2, €. 5,
s. 304-307. ISSN: 2249- 8958

CERVINKA, D.; PAZDERA, |.; PROCHAZKA, P.; KLIMA, B. Battery for small Electric Airplane. In
Proceedings of the IECON 2013 - 39th Annual Conference of the IEEE Industrial Electronics Society.
Viden, Rakousko: 2013. s. 1-5. ISBN: 978-1-4799-0223- 1

MAKKI, Z.; JANDA, M.; DEEB, R. COMPARISON OF METHODS FOR SOLVING THE HEAT
TRANSFER IN ELECTRICAL MACHINES. Academic Journals, 2013, ro¢. 18, €. 75, s. 25-30. ISSN:
1897- 0737.

BOGATYREVA, N.; BARTLOVA, M.; AUBRECHT, V.; HOLCMAN, V. Mean Absorption Coefficients for
SF6 + PTFE Arc Plasmas.Elektrorevue - Internetovy ¢asopis (http://www.elektrorevue.cz), 2013, roc€. 4,
¢. 1,s.1-6. ISSN: 1213- 1539

BARTLOVA, M.; AUBRECHT, V.; BOGATYREVA, N.; HOLCMAN, V. Multigroup Approximation of
Radiation Transfer in SF6 Arc Plasmas. Acta Polytechnica (on-line), 2013, ro¢. 2013, €. 2, s. 98-102.
ISSN: 1805- 2363.

CIPIN, R.; ONDRUSEK, C.; HUZLIK, R. Fractional- order model of DC motor. In Mechatronics 2013
Recent Technological and Scientific Advances. 1. London: Springer, 2013. s. 363-370. ISBN: 978-3-319-
02293- 2.

HADAS, Z.; VETISKA, V.; ANCIK, Z.; ONDRUSEK, C.; SINGULE, V. Development of energy harvester

system for avionics. InProceedings of SPIE Smart Sensors, Actuators, and MEMS VI. 8763. Bellingham,
Washington, USA: SPIE, 2013.s. 87631F- 1 (87631F-8 s.)ISBN: 978-0-8194-9560- 0.
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Bachelor Degree Programme

Informatika v silnoproudé elektrotechnice
(Ing. Marcel Janda, Ph.D.)

Vykonova elektronika
(doc. Dr. Ing. Miroslav Patocka)

Elektrické pfistroje
(doc. Ing. Bohuslav BuSov, CSc.)

Elektrické stroje
(doc. Ing. Cestmir Ondrisek, CSc.)

Teorie Fizeni
(Ing. Petr Huték, Ph.D.)

Elektrické pohony
(Ing. Dalibor Cervinka, Ph.D.)

Master Degree Programme

Dynamika elektromechanickych soustav
(doc. Ing. Cestmir Ondriisek, CSc.)

Technika vykonovych ménicl
(doc. Dr. Ing. Miroslav Patocka)

Pocitatové modelovani v silnoproudé
elektrotechnice (Ing. Marcel Janda, Ph.D.)

Rizeni dynamickych soustav
(Ing. Petr Huték, Ph.D.)

Laboratore elektrickych stroju a pfistroja
(Ing. Marcel Janda, Ph.D.)

Primyslova elektronika
(doc. Ing. Pavel Vorel, Ph.D.)

Stfidavé pohony
(doc. Ing. Bohumil Klima, Ph.D.)

Elektrické mikropohony
(Ing. Ondrej Vitek, Ph.D.)

Elektrické regulované pohony
(prof. Ing. Jifi Skalicky, CSc.)

Doctoral Degree Programme

Vybrané staté z elektrickych stroju a pfistroji
(doc. Ing. Cestmir Ondrasek, CSc.)
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Automobilova elektrotechnika
(prof. Ing. Vitézslav Hajek, CSc.)

Ridici elektronika

(doc. Dr. Ing. Miroslav Patocka)
Elektrické stroje 2

(Ing. Ondfrej Vitek, Ph.D.)

Inspekéni a revizni €innost

(doc. Ing. FrantiSek Veselka, CSc.)
Mikroprocesorova technika v pohonech
(doc. Ing. Bohumil Klima, Ph.D.)

Pocitatova podpora konstruovani
(Ing. Marcel Janda, Ph.D.)

Navrhovani vykonovych ménicu

(doc. Dr. Ing. Miroslav Patocka)
Laboratof elektrickych pohont

(Ing. Dalibor Cervinka, Ph.D.)

Adaptivni a optimalni fizeni pohon
(prof. Ing. Jifi Skalicky, CSc.)
Diagnostika a jiSténi elektrickych zafizeni
(Ing. Jifi Valenta, Ph.D.)

Projektové fizeni inovaci

(doc. Ing. Bohuslav BuSov, CSc.)

Ridici &leny v elektrickych pohonech
(doc. Ing. Pavel Vorel, Ph.D.)

Stavba a vyroba elektrickych pfistroju
(doc. Ing. Bohuslav BuSov, CSc.)

Mikropocitacové fizeni elektrickych pohonu
(doc. Ing. Bohumil Klima, Ph.D.)

Vybrané staté z vykonové elektroniky
a elektrickych pohonu (prof. Ing. Jifi Skalicky,
CSc.)



Laboratories

Laboratory of Electrical Machines (research in commutation of electrical machines, measurement of
medium-power output, magnetic bearings, automated measurements, Ondrej Vitek)

Laboratory of Mechatronics (Ondrej Vitek)
Laboratory of Electrical Machines (switching devices, Bohuslav BuSov)

Laboratory of Holographic Interferometry (optical stand for holographic interferometry, e.g. diagnos-
tics of rotating machine vibrations, Marcel Janda)

Laboratory of Electrical Drives (electrical drives with focus on independent traction, Dalibor Cervinka)
Laboratory of Power Electronics (research in pulse converters of different outputs, Petr Prochazka)

Laboratory of High-Current Electronics (research in DC/DC converters, alternators and low-voltage
brushless drives, Dalibor Cervinka)

Laboratory of Dynamic Properties of Electrical Machines (experimental analysis of transient perfor-
mances in electrical machines, Ondfej Vitek)

Laboratory of Industrial Electronics (Pavel Vorel)
Laboratory of Microprocessor Technology (Bohumil Klima)
Laboratory of Microelectronic Systems (Rostislav Huzlik)
Laboratory of Power Electronics 2 (Pavel Vorel)

Research and Development Laboratory (Petr Prochazka)
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