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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 Bene§, the
second President of Czechoslovakia). In the
period between World War | and World War Il the
school was among the best technical high
schools in Europe. During World War |l 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 Il the activities of the school were
resumed. In 1951, at the beginning of Cold War,
the Technical High School was closed and some

The Faculty in 2011

Professor Karel Rais was the Rector of Brno
University of Technology. One of the leading
personalites 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 2011 was Professor
Jarmila Dédkova and the four vice-deans were
Professor Radimir Vrba (Vice-Dean for External
Relations and International Affairs, acting dean),
Associate Professor Petr Fiedler (Bachelor study
programme), Professor Stanislav Hanus (Master
study programme), Professor Vladimir Aubrecht,
(research and doctoral study programme),
Miloslav Morda was faculty bursar.

departments became parts of the newly
established Military Academy. Tuition for civilians
continued at the former Faculty of Civil
Engineering only.

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, 24,000 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 - Faculty of Information Technology
(FIT) and transformation of the Faculty of Electri-
cal Engineering and Computer Science (FEECS)
into the Faculty of Electrical Engineering and
Communication (FEEC).

In 2011 EU funds were granted for building
a centre of excellence — project CEITEC. This
significant project has been carried out by the
Central European Technology Institute of Brno
University of Technology (STI). When Professor
Radimir Vrba had been appointed its director, he
resigned from his position as vice-dean of FEEC.

Therefore, in the middle of the year he was
replaced by Associate Professor Jifi Haze, and
Professor Vladimir Aubrecht became the new
acting dean.

At the end of 2011 there were 222 academics at
the faculty (professors, associate professors,
lecturers and other pedagogical and research
stafffy and 3921 students in all forms of
governemnt supported programmes. Moreover,
instruction was provided for 298 students of the
Faculty of Information Technology, 51 students of
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the Faculty of Mechanical Engineering, and 98
students of the Faculty of Management. On the
other hand our faculty purchased tuition from the
Faculty of Management for 18 students and from
the Faculty of Information Technology for
5 students. Then the number of students
educated at the faculty totalled 4 368. In 2011
education was provided in study programmes
Electrical Engineering, Electronics
Communication and Control Technology (EECR,
accredited in 2001) and Biomedical Technology
and Bioinformatics (BTBIO A, accredited in 2007)
and Biomedical Engineering and Bioinformatics
(BTBIO F, accredited in 2010) in accordance with
the Bologna Declaration. The study programmes
at FEEC are now fully compatible with the

educational systems applied in the European
Union, and thus participation of FEEC students in
European mobility programmes has been
facilitated. Among the FEEC graduates in 2011
there were 490 students who completed their
studies in the Bachelor degree programme, 545
Master programme graduates and 34 doctoral
students completed the Ph.D. programme. There
were 1,104 students coming to the Faculty, 569
students started the follow-up  Master
programme, and 127 the doctoral programme.
Tuition in English was provided to 2 international
students paying their fees. Five academics were
habilitated and appointed associate professors
with the title Docent. There was one appointment
to professorship.

Events and Activities

Numerous events and activities that have been organized and pursued for many years took place or
continued in 2011.

construction of the new premises at Technicka 12 at the campus Pod Palackého vrchem which
will accommodate departments now located at Kolejni 4, Purkyfiova 118 and Technicka 2.

meeting of the deans of the Faculty of Electrical Engineering and Faculty of Information
Technology with members of the club Elektron

commencement of tuition in the new Master study programme BTBIO-F Biomedical Engineering
and Bioinformatics

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

Open Door Days (November, December 2011, January 2012), visits by students to secondary
schools, secondary school advisors visiting FEEC

presentation of new study programmes at 18th European trade fair of higher and lifelong
education Gaudeamus 2011, November 1 - 4, 2011, to promote FEEC and arise interest of
secondary school students in study at FEEC

meeting of the leaderships of Czech and Slovak faculties of electrical engineering and associated
faculties in Tatranska Javorina, 18-21 May 2011

publication of the faculty yearbook 2010/11
development of programmes leading to habilitations and professorship

STUDENT EEICT 2011 Conference and Competition organized in cooperation with the Faculty of
Information Technology and sponsored by Honeywell, ABB, ON Semiconductor, Freescale, Dribo,
Olympus etc., with 63 Bachelor, 108 Master and 114 doctoral papers, and 5 papers by secondary-
school students

the Lifelong Learning Programme-Erasmus and other European programmes
full operation of IS Apollo

continuation of three research plans commenced in 2005 (scheduled 2005-2009 or 2011), with
chief investigators Jifi Kazelle, Zbynék Raida and Radimir Vrba, 2011), and another research plan
commenced in 2007, with chief investigator Pavel Jura.



two significant 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

activities of Academic Senate member Vlasta Krupkova in her capacity as a member of the Higher
Education Council

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

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

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-fifth faculty ball at the Voronéz hotel

Achievements

Taking into account budget restrictions, the
economic situation was satisfactory. The
undesirable consequences of budget restrictions
meant salary reductions and some unpopular
measures in human resources management
could not be avoided at the beginning of the new
economic year. Stating that the trend in salaries
and material supply has been favourable, we
have to bear in mind that it is the result of
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 all those who under the leadership of chief
investigators participated in four research plans
and research centres SIX a CVVOZE.

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

Jarmila Dédkova
Dean



Faculty of Electrical Engineering and

Communication

Dean
Prof. Ing. Jarmila Dédkova, CSc.

Vice-Deans
Prof. Ing. Radimir Vrba, CSc. — until 30 June 2011
Acting Dean, Vice-Dean for External Relations and International Affairs

Doc. Ing. Petr Fiedler, PhD.
Vice-Dean for Bachelor Degree Programme

Prof. Ing. Stanislav Hanus, CSc.
Vice-Dean for Master Degree Programme

Prof. RNDr. Vladimir Aubrecht, CSc.
Acting Dean, Vice-Dean for Creative Activities and Doctoral Degree Programme

Doc. Ing. Jifi Haze, Ph.D. — since 1 July 2011
Vice-Dean for External Relations and International Affairs

Chairman of Academic Senate
Doc. Ing. Miloslav Steinbauer, Ph.D.

Faculty Secretary
Ing. Miloslav Morda

Student Advisor to the Dean
Tomas Szoll6si

Advisor for Equal Opportunities
RNDr. Nadézda Uhdeova, Ph.D.

Trade Unions Representative
Prof. Ing. Vitézslav Hajek, CSc.
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Departments

Department of Control and Instrumentation
Department of Biomedical Engineering
Department of Electrical Power Engineering
Department of Electrotechnology
Department of Physics

Department of Languages

Department of Mathematics

Scientific Board

Internal members
Prof. RNDr. Vladimir Aubrecht, CSc.

Prof. Ing. Lubomir Bran¢ik, CSc.
Prof. Ing. Jarmila Dédkova, CSc.
Doc. Ing. Petr Fiedler, Ph.D.

Prof. Ing. Eva Gescheidtova, CSc.
Doc. Ing. Lubo$ Grmela, CSc.
Prof. Ing. Stanislav Hanus, CSc.
Prof. RNDr. Jan Chvalina, DrSc.
Prof. Ing. Pavel Jura, CSc.

Prof. Ing. Jifi Kazelle, CSc.

External members
Doc. Ing. Ladislav Dusek, CSc.

Ing. LeosS Dvorak

Prof. Ing. Miroslav Husak, CSc.
Doc. Dr. Ing. Josef Lazar

Doc. Ing. Jifi Masopust, CSc.

Contacts

Address: FEKT VUT, Technicka 3058/10, 616 00 Brno
Phone: operator 54114 1111, 54114 xxxx

E-mail: info@feec.vutbr.cz

Fax: 54114 6300

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. 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.






Accredited Programmes and Study

Areas

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

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

Cybernetics, Control and Measurement

Microelectronics and Technology

Power Electrical and Electronic Engineering

Teleinformatics

Theoretical Electrical Engineering

Physical Electronics and Nanotechnology

Mathematics in Electrical Engineering


http://www.feec.vutbr.cz/studium/stud_dok/ekt-fen.php.cz

Accredited Areas for Habilitation Procedures and Procedures for Appointment
to Professorship

Biomedical Engineering

Electronics and Communications

Electrical and Electronic Technology

Power Electrical and Electronic Engineering

Technical Cybernetics

Teleinformatics

Theoretical Electrical Engineering

10



Study Programmes

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 tuition in this
interdisciplinary programme is the Faculty of
Medicine at Masaryk University in Brno.

The study area Biomedical Technology and
Bioinformatics in 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. They are also 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 anad 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 tuition (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 2011/12 was 150.
Entrance examination took place on 28 June
2011. The written examination contained tests in
mathematics and biology. Applicants who took
their school-leaving examination with 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 2011 there were 220 paid
applications for study in the programme BTBIO-
A, 138 applicants were admitted and 116
registered. In 2011 there were 290 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 format of study since academic year
2002/03 and in part-time format of study since
academic year 2004/05.

In 2011, 1620 full-time students enrolled in the
Bachelor programme EECR-B. The programme
was completed by 403 students, 63 of them in the
study area Automation and Measurement
Technology (B-AMT), 105 in Electronics and
Communications (B-EST), 54 in Microelectronics

and Technology (B-MET), 78 in Power Electrical
and Electronic Engineering (B-SEE) and 103 in
Teleinformatics (B-TLI).

In the part-time Bachelor programme EECR-BK
there were 273 students in 2011. The part-time
study programme was completed by 36 students,
10 of them in study area Automation and
Measurement Technology (BK-AMT), 10 in
Electronics and Communications (BK-EST), 5 in
Microelectronics and Technology (BK-MET), 4 in
Power Electrical and Electronic Engineering (BK-
SEE) and 7 in Teleinformatics (BK-TLI).
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Admission procedure is a priority at the Faculty. It
took place on 28 June 2011. Applicantions 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 (OSP Z) with a minimum
of 60% in all three assessed parts, or
60% in the first three parts of the
expanded test of general study
prerequisites (OSP R)

e completed National Comparative
Examinations with a minimum of 60% in
mathematics

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 2011 there were 1456 applications, 1189 for
full-time study and 267 for part-time study.
Finally, 908 students were admitted, 743 students
in full-time study and 165 in part-time study.
A second round took place, with 80 applicants for
full-time study and 16 applicants for part-time
study. A total of 825 students enrolled, 696 in full-
time study and 164 in part-time study. The
statistics show lasting interest in part-time study
programmes.
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Graph 1 shows the numbers of applicants,
admitted and enrolled full-time students since
2004. The decreasing trend in applicants 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 selected their
specializations during their studies. Statistics
from academic years 2006/07 - 2009/10 and
numbers of students enrolled in individual study
areas in 2010/11 and 2011/12 are in Table 1.

The knowledge level of incoming students has
been monitored for many years. An important
factor is the percentage of admitted students who
have taken their school-leaving examination in
mathematics or physics, see Graph 2.

Another indicator are the percentages of students
admitted in the EECR-B programme coming from
different types of secondary schools. As in
previous years the number of applicants coming
from gymnasium-type secondary schools
stagnates at 20%, while 80% students come from
technical secondary  schools, integrated
secondary schools or training centres.

Preparatory courses were offered by department
s of mathematics and physics to assist applicants
preparing for entrance examinations and help
them adapt to study at university.

Information on study programmes and
qualifications such as Certificate of
Electrotechnical Qualification, 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.



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 139 172 68 95 221
2006/07 89 784
% 20,0 24,7 9,8 13,7 31,8
Number 152 178 51 98 195
2007/08 45 719
% 226 26,4 7.6 14,5 28,9
Number 98 127 50 90 153
2008/09 47 565
% 18,9 24,5 9,7 17,4 29,5
Number 24 101 48 77 101
2009/10 0 421
% 223 24,0 11,4 18,3 24,0
Number 144 151 47 146 214
2010/11 - 702
% 20,5 21,5 6,7 20,8 30,5
Number 138 109 100 160 189
2011/12 - 696
% 19,8 15,7 14,4 23,0 272
2500
A Applied @ Accepted BEnrolled I
2000 4
1500 1
1000 H
500
0

2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12

Graph 1: Applicants, admitted and enrolled in full-time and part-time form of study in EECR-B in
academic years 2004/05 - 2011/12
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Graph 2: Percentages of admitted students who have taken school-leaving examination in mathematics
or physics

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

Control Technology

The Faculty has provided 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 2011 there were 844 full-time
students in the follow-up Master programme
EECR-M, 405 in the first year and 439 in the
second year. There were 174 part-time students
in EECR-ML, 98 first-year students and 76
second-year students.

In 2011 full-time programmes were completed by
508 students, 39 in study area Biomedical and
Ecological Engineering (M-BEI), 27 in Power
Electrical Engineering (M-EEN), 98 in Electronics
and  Communications (M-EST), 58 in
Electrotechnical Manufacturing and Management
(M EVM), 75 in Cybernetics, Automation and
Measurement (M-KAM), 35 in Microelectronics
(M-MEL), 26 in Power Electrical and Electronic
Engineering (M-SVE) and 150 in
Telecommunications and Informatics (M-TIT).

Part-time study programme was completed by 44
students, 2 in Power Electrical Engineering (ML-
EEN), 4 in Electronics and Communications (ML-
EST), 4 in Electrotechnical Manufacturing and
Management (ML EVM), 11 in Cybernetics,
Automation and Measurement (ML-KAM), 4in
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Microelectronics (ML-MEL), 2 in Power Electrical
and Electronic Engineering (ML-SVE) and 17 in
Telecommunications and Informatics (ML-TIT).

The total number of applicants for study in the
EECR programme (with paid application) was
742. There were 592 applicants for full-time
(EECR-M) programme and 150 applicants for
part-time (EECR-ML) programme. For academic
year 2011/12 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 for subjects Electrotechnical
Engineering 1, Electrotechnical Engineering 2,

Electronic Components, Signals, Structures,
Systems and Measurement in Electrical
Engineering.

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 24 June
2011 nearly all applicants enrolled. The second
term of entrance examination 7 July 2011 and the
Committee meeting scheduled for 25 August
2011 were cancelled. The total number of
admitted was 698, 592 in full-time study and 106



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, 684 of them enrolled, 576 in full-time and
108 in part-time study.

Follow-up Master Degree Programme Biomedical Engineering and

Bioinformatics

Since academic year 2010/11 the Faculty has
offered full-time format of study in the follow-up
Master programme Biomedical Engineering and
Bioinformatics BTBIO-F. In 2011 there were 109
students in this programme, 66 first-year students
and 43 second-year students.

There were 73 applicants (with paid application)
for the BTBIO-F programme. The maximum
number of admissions approved by Academic
Senate for academic year 2011/12 was 250. The
written entrance examination consisted of 10
problems from two thematic areas selected by
the Council of Study Programmes.

Lifelong Education and Self-Paid Study

Apart from a whole range of specialized courses
for professionals, the Faculty offers paid study of
subjects of 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

As the number of applicants was lower than the
above approved maximum  number  of
admissions, the Dean decided, in accordance
with Admission Procedure Rules, on exemption
of entrance examination and admission of all
applicants. On the announced date of entrance
examination 24 June 2011 nearly all admitted
students enrolled. The second term of entrance
examination 7 July 2011 and Committee meeting
scheduled for 25 August 2011 were cancelled.
There were 76 admitted, 73 of them enrolled..

entrance examination, and earned credits will be
recognized. In 2011 there were 47 students in the
lifelong education programme.

In 2011 there was one international student
paying his fees in the follow-up Master
programme EECR-MN

Table 2: Numbers of applicants and admitted in study areas of follow-up Master programmes EECR-M

and EECR-ML in 2011

Study area Applicants Admissions S;rueday Applicants Admissions
M-BEI 50 50 ML-BEI 14 11
M-EEN 57 57 ML-EEN 18 11
M-EST 102 102 ML-EST 11 7
M-EVM 90 90 ML-EVM 26 21
M-KAM 78 78 ML-KAM 22 14
M-MEL 45 45 ML-MEL 9 4
M-SVE 33 33 ML-SVE 13 11
M-TIT 137 137 ML-TIT 37 27
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Tuition Support

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 2011 regular assessment of the quality of
teaching by students took place at the end of the
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winter and the 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

Growth in research continued in 2011, in terms of
both the funds and quality of research. As
compared with the previous year, the funds
obtained for research and development (graph 4)
increased by approximately 15%. The major
sources were projects of Czech Science
Foundation, projects conducted in cooperation

with industrial companies and European Union
projects.

Original scientific and research results were
published in 8 international monographs and in
129 articles in impact journals. FEEC was
granted 2 international and 8 national patents.

100

Research and development funds

90
80

mil. CZK

70

60 -

50

40 -
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20 -

10 +

D T T
2006 2007 2008
m Research programmes and centres
= Ministry of Industry and Trade
= EU 7.FP
OP R&D for Innovations (OP Vavpl)

2009 2010 2011

m Czech Science Foundation

m Contractual Research
m OP Education for Competitiveness (OP VK)

Graph 4: Research and development funding at FEEC in mil. CZK, 2006 - 2010

Research Plans, Research Centres

Outstanding development and research results
were achieved by teams involved in four reseach
plans and three research centres. A brief
evaluation follows:

New Trends in Microelectronic Systems and
Nanotechnologies (MIKROSYN)

(Investigator: Radimir Vrba)

The research plan deals with basic and applied
research of microeletronic systems and
technologies. The plan deals with integrated

circuits and systems and their elements and
technology. The research is based on and
supported by modelling and simulation of circuits
of semicondutor structures, their diagnostics and
development of implementation technology.

Involved in the research plan in 2011 were
academics and Ph.D. students from the
Departments  of  Microelectronics,  Physics,
Control, Measurement and Instrumentation,
Mathematics, Radioelectronics, Languages and
the Faculty of Information Technology. There
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were 78 investigators in all categories (D1, D2,
D3), 12 professors, 24 associate professors, 18
senior lecturers, 24 technical and administrative
staff and 32 full-time Ph.D. students.

The research plan covered five areas where the
following major results have been achieved.

1.Theory, design and diagnostics of low-voltage
and low-power integrated circuits in submicron
technologies: Research was focused on
systematic analysis of analog operating blocks for
low-power integrated circuits, translinear circuits
with strong inversion mode transistors, second
gate control transistors, methods of increasing
signal oscillation. Applications were selected with
regard to implementation in low voltage and low
noise microsystem structures. Prepared for
manufacturing was a prototype of an integrated
circuit for a novel bandpass sigma-delta
modulator.

2. Modelling and simulation of integrated circuits:
Application of delayed matrix exponential for
solutions of partial linear differential equations
and for representations of solutions of pulse
differential equations. By means of integral
representations and Lyapunov-Krasovskii
functionals new results were achieved on the
stability and non-stability including exponential
stability of solutions of equations for stochastic
control systems. There were new results on
convergence of solutions of discrete equations at
arbitrary discrete intervals. Algorithms were
designed for solution of fiction functional
equations in sense of the Riemann-Liouville
derivation. Simulation of signal propagation on
multi-conductor transmission structures and time-
domain sensitivity analysis. To enhance the
quality of transmitted signals and thus attain
higher transmission velocities, an equalization
technique of signal modification was designed
and computer simulated, based on a combination
of pulse width modulation and special shaping of
transmitted pulses.

3. Microsystems and nanosystems: The
possibilities of power-harvesting for low power
microsystems and independent power sources
were studied. Bonding at high temperature and
voltage, the so called anodic soldering. Soldering
equipment was manufactured and protected by
utility sample. Fields of carbon nanotubes and
cool emission. For measurements of modified
sensor electrodes a laboratory workplace for
measurement of emissions from the surface of
materials was set up. Optimization of electrodes
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and size of electrodes for the three-electrode TLV
electrochemical sensor. Novel methods were
developed for measurement of bound charge i.e.
measurement of the passivation efficiency of
dielectric layers.

4. Advanced microelectronic and nanoelectronic
technologies: Development and implementation
of a capacity probe for protection of objects, in
the form of a hybrid integrated circuit. Research
and development of an ultrasonic head for
depositing viscose materials and its application in
the apparaturs WRITING. Design of a thermo-
dynamic sensor on the principle of thermal
balance equilibrium. Research and development
of 3D structures with new implementation
concept of interconnecting substrates, organic
and anorganic PCBs. Research of connecting
semiconductor chips and measurement of

appropriate  output load. Development of
acurrent source with 16 channels for
measurement and  testing of coherent
characteristics of  electronic  components.

Research and development of interconnecting
layers in LTCC technology using the low-
contractibility HERAEUS ceramics.

5.Modern  diagnostics of materials and
components: Characteristics of oxide layers from
noble metals were studied in regard to the
signal/noise ratio for cold-emission of electrons
into vacuum. Design, implementation and testing
of etching tips of cathodes 100 nm in diameter
and with very good reproducibility. The last stage
of CdTe detector research was completed, the
causes of excess 1/f noise revealed and noise
sources separated.

Research results achieved in 2011 were
published in 2 monographs, 80 articles in
international journals, 157 papers at international
and national conferences. There were
5 habilitations and one procedure leading to
appointment to professorship was started.

In connection with the research plan the team
members were involved as investigators or co-
investigators in 7 international projects, 13
GACR, 3 TACR, 8 MPO, 2 GAAV projects and
projects for other institutions.

New Generation Electronic Communication
Systems and Technologies (ELKOM)
(Investigator: Zbynék Raida)

Research was centred on advanced

communication systems, mainly physical layer,
system layer, protocol layer and signal



processing. Also investigated was
electromagnetic compatibility of operated facilities
and their possible impact on living organisms.

Research activities were covered by 6 programs,
where the following results were achieved:

1. Wireless and mobile communication systems

A combination of the multiple Kolmogorov-
Smirnov test was designed as well as an
optimization of OFDM parameters for application
in cognitive radio systems. Operating application
for simulation of digital TV transmission was
designed for portable DVB-H/SH and DVB-T2
devices. In cooperation with TU Wien a simulator
was designed for the uplink system LTE. The
output balance of optical wireless communication
in inner environment was analyzed.

2. Multi- and hypermedia services

There was developed a device for analysis of
objects changing in space, a modular telephone
exchange | -TEL with support of backup analog
lines, a system for digital multicast real-time
processing of acoustic signals, a software for
automatic control of acoustic signal quality on
personal computers.

3. High frequency and microwave structures

Following previous cooperation with US Naval
Academy a narrowband satellite transponder-
monitor was designed for transmission of PSK
signal with multiple independent carriers. The
transponder is to be incorporated in a CubeSat
satellite.

4. Integrated communication systems

Artificial intelligence implementation in network
elements and their control. Implementation of the
MIB database in the simulation environment
OPNET Modeler to enhance the quality of
services. Development of a method of safe
authentication for access to data storage sites,
and the method of protected communication
between data collection server and modules of
data monitoring network.

5. Electronic circuits and operating blocks

An algorithm was designed for recovery of an
optimal piecewise linear approximation of
polynomial  vector field Designed and
implemented were emulators of mem-systems —
analog on the basis of mutators and hybrid,
microcontroller based. An original voltage
conveyor with electronically controlled input
impedance Y clip. Connections for piecewise
linear approximation for rectifiers. Design of

a digital algorithm for jitter measurement without
testing signal transmission.

6. Signal analysis, processing and transmission

Methods of longterm monitoring of trends in
multicast digital signals using an electro-optical
system for scanning of electrical effects in living
organisms. Methods of collection, analysis and
fusion of multimodal medical images from
ultrasonic tomography and implementation of
computations. Research of the methods of
analysis of the characteristics of transmission
channels including evaluation of the quality of
digital TV transmission in accordance with the
DVB-T standard.

The research plan solution represents seven
years of fruitful cooperation of the Departments of
Biomedical Engineering, Radioelectronics,
Telecommunications and  Theoretical and
Experimental  Electrical  Engineering.  This
cooperation continues in the Centre of Sensoric,
Information and Communication Systems (SIX)
as it is described further in this annual report.

The investigation team is now preparing
a monograph containing a detailed description of
results yielded during the research plan solution.
The Czech and English versions of this
monograph will be available at

http://urel.feec.vutbr.cz.

Resources, Accumulation and Optimization of
Electric Energy Exploitation in Conditions of
Permanently Sustainable Growth

(Investigator: Jifi Kazelle)

The research plan was focused on four areas,
chemical sources of electric energy, optimization
of electrochemical energy conversion,
optimization of energy conversion and
exploitation in systems with ecological power
sources, and alternative ecological transport.

Involved in the research plan were academics
and Ph.D. students of the Departments of

Electrotechnology, Electrical and Electronic
Power Engineering, Electrical Power
Engineering, Theoretical and Experimental
Electrical Engineering, Languages and
Mathematics.

The research team included 24 investigators in
category D1 (5 professors, 15 associate
professors and 4 lecturers). There were 57
investigators in category D2 (2 professors, 12
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associate professors and 43 lecturers, 11
researchers, technical staff of 46 including 27
Ph.D. students). There were 17 memberss of the
team in category D3.

Research plan funding totalled 14 859 000,- CZK.

During the seventh year of the research plan
solution the following outstanding results were
achieved:

1. Chemical sources of electric energy: Study of
the impact of conducting and non-conducting
additives in negative active mass of lead
accumulators in the longterm regime of PSoC,
evaluation of longterm tests on the impact of the
type and amount of additives, the combination of
the impact of pressure and additives. Study of the
thermal effects in electrochemical systems with
focus on the lead accumulator. Application of the
method of current pulses under real conditions to
define the level of charging (SoC) in the lead
accumulator and in the spiral electrode system of
the lead accumulator, optimization of current
flags. Research and development of materials for
lithium-ion accumulators with low combustibility,
new gel polymer electrolyte. Research of liquid
electrolytes with a higher inflammation point, i.e.
increased resistance to inflammation, study of
factors affecting conductivity and solidification
point. In cooperation with BOCHEMIE studies of
the stability of various modifications of materials
for the positive electrode. Research and
development of membranes and electrolytic
formation of electrode layers in electrolyzers for
hydrogen and oxygen generation. In cooperation
with Institute of Instrument Technology, Czech
Academy of Sciences research of signal electron
detection in microscopes working at high
pressure conditions in the specimen chamber
(VPSEM), service monitoring of the surface
structure of battery mass in VPSEM. Numerical
modelling of the dynamic behaviour of the
chemical cell in the process of charge and
discharge.

2. Optimization of electrochemical energy
conversion: Study of up-to-date optimization
methods using artificial intelligence algorithms for
design of electrical machines. In cooperation with
industry development of software for application
of the optimization algorithm SOMA ACTH in
combination with the expert design software
SPEED. In 2010 software for four variable
parameters was developed and in 2011 it was
expanded for ten parameters describing machine
geometry, and another two parameters for design
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of winding. Machine winding was designed for ten
poles and twelve slots. The first optimization
program focused on the minimum size of
magnets, the second one on maximum efficiency,
required moment and minimum size of magnets.
First optimization software was also developed
for optimization of air/conditioning and heat
removal.

3. Optimization of energy conversion and exploi-
tation in systems with ecological power sources:
Design and implementation of an alternative
flickermeter working in the time-domain, with
response in a wide range of interharmonic
frequencies including high-frequency
interharmonics. A universal mathematical system
for processing of digital images was created,
bringing about new possibilities of generation of
brightness maps of several orders, which would
not be possible by conventional processing of
one image. Also created was a prototype of traffic
signs tester based on digital photography
analysis. A concept of active appliances was
presented, capable of using their accumulation
potential for consumption regulation in the
network. Verification of the method of defective
phase earthing at high-voltage network failures
including analysis of the impact on contact
voltage magnitude. The basic relationships and
methods of computing the structure and
thermodynamic characteristics of a closed
heterogeneous system in the thermodynamic
equilibrium at a constant pressure. Application of
local light emission for fast and reliable non-
destructive detection of defects and solar cells
quality, reliability and service life tests. Software
development for mathematical modelling of
radiation energy transport by the method of
partial characteristics in different types of thermal
plasma. Numerical models with progressive and
highly effective elements of electrical energy
conversion into light were completed. Solar
elements were designed and technological
processes developed to substitute photovoltaic
systems, with expected high solar energy
exploitation. Work on this solution is in progress
and national and international patent applications
were submitted.

4. Alternative ecological transport: Longterm
testing of the service life of Li-ion accumulator of
electrical wheel were completed with positive
results that proved that the concept of monitoring
circuits and charging strategy were good.



A demonstration electric wheel with serial hybrid
drive was being developed for single-track
electromobiles. By suitable control of ‘gas’ in
combustion engine and DC/AC converter control
a very good engine efficiency was achieved in
a wide range of wheel moment and revolutions.

The development of the synchronous engine 50
kW for the experimental electrically driven plane
was completed in 2011. Output and control circu-
its for the three-phase DC/AC alternator for this
engine were also completed as well as the moni-
toring and balancing accumulator electronic circu-
its.

Intelligent Systems in Automation

(Investigator: Pavel Jura)

The research plan deals with modern methods
and tools constituting a design system for auto-
mation of processes focused on artificial intelli-
gence methods. Research deals with modern
methods and procedures of data scanning and
verification, optimization process monitoring and
diagnostics, modelling of systems and research
of control algorithms using artificial intelligence
methods. Emphasis is laid on new communicati-
on and internet technologies.

Involved in the research plan in 2011 were
academics and Ph.D. students from the
Departments of Control, Measurement and
Instrumentation and  Mathematics, FEEC,
Department of Automation and Informatics, FME.
At FME the investigating team included
4 professors, 6 associate professors, 13
lecturers, technical and administrative staff of
3and 14 Ph.D. students. The research plan
covered 5 study areas where the following results
were achieved in 2011:

1.Smart control and identification algorithms:
Design and simulation tests of algorithms for
identification of nonlinear inductivities of the
switching reluctance engine were conducted.
Angular dependence of inductivity effect is used
in the state estimator of revolutions in the develo-
pment of sensorless control of switching re-
luctance engines. Research of robust and pre-
dictive control of DC electrical engines continued.

Some members of the group were involved in
dynamical systems identification by the RBF
artificial neural networks, defined by gradient
methods and in predictive control research. Re-
search was also focused on optimal control, ma-
inly sensitivity analysis of the LQ controller in the
position and the incremental form, incorporation

of the output saturation nonlinearity in the compu-
tation of the optimal action and modification of the
LQ controller structures. Dynamic programming
was mostly used.

In mathematical support design, new results on
solution stability and non-stability were obtained
including results on the exponential solution sta-
bility of equations for stochastic systems and
estimations of perturbations of indirect non-linear
interval control systems of neutral type. Delayed
matrix exponential was used to solve linear par-
tial differential equations and to represent soluti-
ons of pulse differential equations. Convergence
of all solutions of discrete equations in arbitrary
discrete intervals was proved. Generation of
fuzzy implicators was generalized.

2. Control of complex systems:

Functionalities of optimization algorithms were
verified and simulation experiments conducted for
evolution generation of regulators for various
types of regulated systems. Simulation tests and
statistical evaluation of the methods for planning
trips of mobile robots were carried out, and the
methods of autonomous agents verified. Real
implementation included the autonomous and the
centralized model of control. Software applicati-
ons and operating samples were completed. The
international conference  MENDEL 2011 was
organized and focused on soft-computing (WoS
index). The research plan received the Best
Paper Award (World Congress on Engineering
and Computer Science 2011, Berkeley, USA).

3. Artificial intelligence and robotics:

Designed, developed and implemented was the
mobile robot SCORPIO with special caterpillar
undercarriage, suitable for inside use. The robot
was presented at two conferences and two repu-
table international exhibitions — MSV2011 and
IDET 2011.

The system for control of a group of service ro-
bots CASSANDRA-WPF was completed and
presented at conferences and exhibitions. In
addition to the original plan we designed, develo-
ped and tested the so called wearable control
system CASSANDRA-WEARABLE.

4. Communication networks and processing
automatic systems:

First experiments with the wireless communicati-
on-localization technology Nanotron were con-
ducted. In theoretical research we defined onto-
logy for the AS-interface bus and started work on
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the use of ontologies in diagnostics and sensoric
data fusion.

5. Methods and tools for automated measure-
ment:

Novel methods of measuring the mass and volu-
me flux in a flux meter for measurement of gas
and fuel flux. Implementation of a new NPL
methodology of calibration of acoustic emission
sensors started as well as development of
methods and procedures for calibration of MEMS
inertial sensors.

Methods of contactless measurements on the
basis of photogrammetry were developed for
transport and industry, software for reconstruction
of planar and 3D objects. These methods were
implemented and verified in laboratory (active
and passive triangulation) and in industrial ope-
ration (optical distance meter with radar, vehicle
profile scanner) owing to software for computati-
on of photogrammetric problems in mathematical
nucleus with abstract data types.

Research Centre of Applied Cybernetics
(Investigator: Petr Vavfin)

Research Centre of Applied Cybernetics (CAK)
was established at the Faculty of Electrical Engi-
neering and Communication, Brno University of
Technology in 1999 as a co-investigating work-
place. The chief investigator is Vladimir Kucera,
the Czech Technical University in Prague. Other
co-investigators are VSB-TU Ostrava, University
of West Bohemia Plzen, Tomas Bata University
Zlin, Institute of Information and Automation
Theory, Institute of Information Technology,
Academy of Sciences Prague, Certicin, a.s.,
Prague, Cygni, s.r.o. Prague, UniControls a.s.,
Prague, Neovision s.r.o., Prague, Camea s.r.o.
Brno, UNIS, s.r.o. Brno, Siemens Automobilové
systémy s.r.o., Frenstat pod Radhostém. The end
user of the research results achieved at CAK FEL
BUT is the company Freescale Polovodite CR.
The activities of the centre originally scheduled
for 10 years were extended for 2010 and 2011.
The Brno workplace was involved in all four
research areas covered by the center.

1.Automatic control algorithms

P. Vavfin, P. Blaha, P. Vaclavek, L. Vesely, P.
Zbranek

The group focused on research of sophisticated
control algorithms for sensorless drives. In 2011
the designed algorithms were tested on specific
applications.
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2. Artificial intelligence and robotics
F. Solc, L. Zalud, F. Burian, L. Kopeény

In 2011 the novel mobile robot SCORPIO was
completed, with the so called caterpillar underca-
rriage, which is able to operate in outer an inner
environment including stairs. The robot was
presented at two reputable exhibitions -
IDET2011 and MSV2011, results were also
presented at international conferences, e.g.
S112011 in Japan. Also designed and tested was
the so called ‘wearable’ control station — a system
for full telepresence control of reconnaissance
robots, incorporated in the clothing and
equipment of operators and therefore imposing
no limitation to investigation.

3.Computer vision
K. Horék, P. Honec, S. Valach.

K. Horak became the leader of the group when
|.Kalova went on maternity leave. The group
continued research and testing of systems for
road transport.

4. Control systems
F. Zezulka, P. Kucera, O. Hyngica

Research of real-time control systems continued.
Results were presented at international
conferences.

Financial support from sources of CAK at BUT for
2011 totalled 450 thous. CZK.

Research Centre of Quasioptical Systems and
Terahertz Spectroscopy

Coordinator: High School of Chemistry and
Technology (co-coordinator: Zbynék Raida)

Research centre of quasioptical systems and
terahertz spectroscopy (KVASTES) was estab-
lished in March 2006 by the High School of
Chemistry and Technology, J. Heyrovsky Institute
of Academy of Sciences, Czech Technical Uni-
versity and Brno University of Technology.

The centre deals with basic research of the
structure and dynamics of molecules, relaxation
processes in gases and atmospheric response to
electromagnetic waves. Research was conducted
in frequency wideband covering centimetre-,
milimetre- and submillimetre waves.

In December 2011 the activities of the KVASTES
centre were terminated.



Research Centre ‘Data, Algorithms, Decision-
making’

Coordinator: Institute of Information and Automa-
tion Theory, Academy of Sciences Prague

Investigator: Jifi Jan

The Brno research team involving co-
investigators R. Jifik, R. Kolaf and other investi-
gators, mainly Ph.D. students has been involved
in processing and analysis of medical images of
various types in medical diagnostics since 2005.
The main area of interest was processing of bulk
measurement data in ultrasound tomography
(USCT) and reconstruction of 2D and 3D images,
simulation of ultrasound and computing
calibration of the measuring USCT system.
Research was conducted in longterm cooperation
with KIT - Karlsruhe Institute of Technology
(Helmoltz Gemeinde, Germany). Another area of
interest was analysis of opthalmological images
from digital imaging modalities including laser
scanning tomography (SLT) and optical
coherence tomography (OCT) aimed at
evaluation of parameters significant to facilitate
medical diagnostics, mainly glaucoma problems.
This research was conducted in cooperation with
the opthalmological clinic and institute of pattern
recognition at University of Erlangen, Germany
and with the opthalmological clinic in Zlin. Since
2007 a new area of interest has been magnetic
resonance (fMRI) analysis for neurology
research, in cooperation with First Neurological
Clinic, Faculty Hospital in Brno and University of
New Mexico, USA. Results achieved in 2011:

1. Analysis of opthalmological images: The
database of opthalmological images was
expanded with retina images with manually
segmented detailed arterial tree and also
available parallel OCT data. Research continued
of the method of detecting a layer of neural fibres
by telure analysis and consequent leasing
classification. A positive result is evaluation of
this approach by comparison with objective (but
costly) measurement of the neural layer thickness
using the OCT system. An article was received
for publication in the prestigious journal CMIG
(Elsevier) and another two articles were
published in impact journals.

2. Reconstruction of tomographic data images
in USCT

The final vision of the method of numerical
reconstruction was completed, taking into

account new procedures of regularization
including verification of the parallelization of
associated highly sophisticated algorithms on
efficient parallel tools. This included development
of USCT data simulator for testing of algorithms.
An article was received for publication in World
journal IEEE Trans. UFFC. An article on original
computing calibration of USCT system geometry
was accepted for publication in an impact journal.

3. (fMRI) data processing for neuroscience
applications.

We continued seeking new relevant approaches
to fMRI data analysis, in close cooperation with
First Neurological Clinique, Faculty Hospital Brno
and University of New Mexico. Verification and
modification  of  multidimensional  analysis
methods. A dissertation dealt with the key
problem of nonlinear inversion Bayes filtering for
recovery of neural signals from BOLD fMRI data.
Findings were published in two articles in the
world journal Neuroimaging (IF > 5).

4. Advanced methods of 3D and 4D tomography
data registration and fusion.

Work on 3D and 4D data registration continued in
cooperation with Philips Medical Systems
Nederland. The developed method is currently,
besides 3D CT subtractive angiogramy, used in
different medical applications in cooperation with
Italian National Institute (Meldola) and other
medical instutions abroad.

Closing statement:

The centre DAR finished its activities to 31
December 2011, according to the schedule. The
achieved results were published in 10 articles in
international impact journals, in 4 articles in
reviewed international journals and in 40 papers
presented at reputable international conferences.
The results were also published in an extensive
monograph (published by CRC Tailor and
Francis, USA). The authorized software usable
for further research published on internet
contains 15 items. The major research interests
of the centre were dealt with in one habilitation
and two dissertations of our internal Ph.D.
students, and another two dissertations at
Masaryk University (external members of the
team). Several members of the team have
worked or are working at top workplaces abroad
(Canada, USA, France, the Netherlands).
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Regional Research Centres

The project of two regional centres continued in
2011. 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 will deal with research, development
and innovation of renewable energy sources. The
research team members are involved in research
of chemical and photovoltaic sources of electrical
energy, electrochemistry, electrotechnology,
power electrical engineering, electrical drives,
mobile robots and industrial electronics. The
research centre CVVOZE deals with three pro-
grammes:

1. Electromechanical energy conversion,
2. Chemical and photovoltaic energy sources

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

The project is focused on research, cooperation
of a higher education institution with the industrial
sector and acceleration of the transfer of new
technologies into industrial use. The planned
applications include ecological transport systems,
development of ecological robots and innovation
of cogeneration units for electrical energy gene-
ration.

The project CVVOZE received financial support
of over 260 mil. CZK, 221 mil. CZK from the EU
and 39 mil. CZK from the budget of the Czech

Republic. More than 200 mil. CZK will be used to
equip laboratories with top apparatus and devi-
ces, the remaining funds will be used to support
the research team in the next four years. For
more information visit http://www.cvvoze.cz.

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

The research centre SIX is focused on applied
research of near-future communication systems.
Involved in the research centre SIX are the De-
partments of Physics, Microelectronics, Radioe-
lectronics and Telecommunications. The centre
will continue research pursued by the completed
research plans. At the same time, the centre SIX
is an infrastructure project targeted at consoli-
dation and top-quality equipment of research
laboratories of involved departments in the period
2010-13.

While 2010 was a year of preparations, in 2011
and 2012 laboratory equipment is being
purchased, installed and integrated in existing
laboratories. Trial operation of the centre SIX is
scheduled for 1 January 2013.

We also concentrate on building of research
teams and on the most effective incorporation of
the centre in faculty structure, and preparation of
international competition for key positions in the
centre. For more information go to

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

Habilitations and Appointments to Professorship

In 2011 five new associate professors were appointed:

Doc. Ing. Jifi Petrzela, Ph.D.
Electronics and Communications
Doc. Dr. Ing. Pavel Horsky
Electronics and Communications
Doc. Ing. Pavel Steffan, Ph.D.

Doctoral Programme

In academic year 2011/12 there are 419 students
in the doctoral degree programme. Two of them
enrolled in the study programme in English and
one student receives government scholarship.
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Electrical and Electronic Technology

Doc. Ing. Josef Sandera, CSc.

Electrical and Electronic Technology

Doc. Ing. et Ing. Fabian Khateb, Ph.D. et Ph.D.
Electrical and Electronic Technology

Numbers of Ph.D. students in individual years of
study over the last five years are in Table 4


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

Table 5 shows numbers of doctoral programme found on FEEC websites, links Study, Doctoral
graduates over the last five years. The list of study programmes, Doctoral programme
2011 doctoral programme graduates can be graduates.

Table 4: Numbers of Ph.D. students from 2007 to 2011

year 2007 2008 2009 2010 2011
1. 92 89 88 118 85
2. 72 84 80 76 96
3. 40 69 80 75 69
4. 43 20 60 64 71
5. 39 35 8 47 48
6. 27 35 18 7 43
7. 40 33 23 18 7

total 353 365 357 406 419

Table 5: Numbers of Ph.D. students by departments from 2007 to 2011

2007 2008 2009 2010 2011 total
UAMT 2 3 8 1 0 14
UBMI 2 0 6 0 2 10
UEEN 0 2 4 0 4 10
UETE 0 4 4 1 2 11
UMAT 0 0 0 0 2 2
UFYZ 5 5 3 0 0 13
UMEL 6 4 1 0 3 24
UREL 7 9 12 7 8 43
UTEE 3 0 1 1 1 6
UTKO 6 9 10 3 4 32
UVEE 4 5 6 4 1 20
total 35 41 65 17 27 185

Student Creative Activities

The 17th FEEC STUDENT EEICT conference abbreviation stands for the English words
2011 was jointly organized with the Faculty of Electrical Engineering, Information and
Information Technology on 28 April 2011. The Communication Technology indicating the priority
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areas of research and education at the two
faculties. Registered for the competition were
nearly 350 papers and after the first round of
reviews 290 were accepted — 63 Bachelor, 108
Master and 114 Ph.D. papers. In a special
category there were 5 posters presented by
students from 4 secondary schools. The
competition was sponsored by Honeywell, ABB
and ON Semiconductor.
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The papers were evaluated by 32 expert
committees including representatives of the
sponsoring companies, academics and
representatives of the club Students for Students.
Ninety-eight top or outstanding papers were
awarded at the closing ceremony. For more
information see FEEC websites, links Research,
Conference, Student EEICT.



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. As a result, 54
students were at placements of 224 months, and
26 teachers were on lecture stays of 32 weeks
(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, 76
students came for placements of 280 months,
which represents an increase by 14% in the
number of students and 26% in the length of
placements in comparison with 2010. Mobility
figures for incoming and outgoing students in
individual programmes in 2011 are in Table 7.
Existing agreements in the Lifelong Learning
Programme-Erasmus were renewed. On the
whole, the Faculty has concluded 54 bilateral
agreements. The list of universities cooperating
with the Faculty on the basis of Lifelong Learning
Programme-Erasmus in academic year 2011/12
is in Table 9.

In 2011 funding for longterm international
placements for students of all study programmes
from the Mobility Development Programme of the
Ministry of Education amounted to 550,000 CZK
and 149,500 CZK was received from the BUT
mobility fund. Within the framework of the
Development Programme of Ministry of

Education there were 11 students in placements
of the total length of 36.5 months.

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 2011 is comparable with
the previous year. The length of placements of
FEEC students is 276 months, which is
a decrease of 4% in comparison with 2010,
taking into account the increased number of
students at the faculty. On the other hand,
placements of international students at FEEC
reached 298 months. This is an increase of 1% in
comparison with 2010.

The Faculty supports cooperation of departments
and academics with international institutions
based on interfaculty and LLP-Erasmus
agreements as well as newly made contacts. In
2011 the amount of 65,000 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 academics
coming to short lecture stays at FEEC.

The Faculty of Electrical Engineering and
Communication invites outstanding international
experts to lectures, short-term lecture stays or
short-term stays connected with research
projects. 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 348,000 CZK for these
activities was obtained from the Development
Programme of Ministry of Education 25/16
‘Support of international teachers’ (stays at BUT).

Support was provided to 10 experts in all key
areas of research at the Faculty — mathematics,
biomedical engineering, power electrical
engineering, microelectronics, radioelectronics,
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telecommunications, power electrical and potential joint preparation of consortium research
electronic engineering. There were 86 hours of projects funded by European Commission or joint
lectures and seminars for 443 students in technology initiatives, e.g. ENIAC and ARTEMIS.
Bachelor, Master and Ph.D. study programmes.
Discussed with some of the visiting experts was

Table 6: Student and teacher placements at universities abroad in the Socrates-Erasmus and Lifelong-
Learning Programme-Erasmus from 2007 to 2011

Socrates (LLP)-Erasmus 2007 2008 2009 2010 2011
Students 39 42 45 51 54
Months 182 168 167 167,5 224
Lecture stays 24 30 28 25 27
Lecture weeks 27 35 34 29 32

Table 7: Student placements at FEEC and abroad by programmes, 2011 - summary

Activity Arrivals Departures
Students Months Students Months
Socrates(LLP)-Erasmus 76 280 54 224
Inter-university agreements 2 6,5 - -
Development Programme of - - 11 36,5

Ministry of Education

Other 8 11,5 6 15,5

Table 8: Student placements at FEEC and abroad in all mobility programmes from 2007 to 2011

2007 2008 2009 2010 2011
Students 45 64 68 74 86
Arrivals
Months 141 216 235 285 298
Students 68 68 62 67 71
Departures
Months 264 248 238 230 276
External Relations
External relations are focused on increasing programmes and study areas. The newly
presentation of faculty activities and providing structured websites, presentations and
updated and specific information on the study videopresentations as well as the faculty profile
opportunities offered by the Faculty, study on the social network Facebook are targeted at
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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 — visits by FEEC students
at secondary schools. Increased attention was
paid to giving information in the media 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. Faculty
websites are in Czech and English.

Faculty managemenet took part in the running
race Strojairské schody organized every year,
where our dean J.D&dkova together with the
deans of the Faculty of Management and the
Faculty of Information Technology were members
of dean relay and vice-deans S. Hanus, P.Fiedler
and J.Haze were members of the VIP relay.

As every year, the management attended the
annual meeting of the Czech and Slovak faculties
of electrical engineering and associated faculties
held in Tatranska Javorina, 18-21 May 2011.
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.

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.ro.,
Veletrhy Brno, a.s., Siemens A. G., Honeywell
s.r.o., T-Mobile Czech Republic, a.s., ON
Semiconductor Czech Republic, Rockwell/Allen
Bradley, Skoda Volkswagen Mlada Boleslav,
Motorola Solutions, National Semiconductor,
CEZ, a.s., Linet, s.ro., BD Sensors, s.r.o.,
Buchlovice, etc.

The cooperation intensified at the time of
preparation and start of 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. On the basis of
an agreement between FEEC and Academy of
Sciences education is provided to Ph.D. students
in Academy's institutes. Academic staff, mainly
departments of mathematics and physics have
cultivated long-term cooperation with secondary
schools in the Brno region in preparing their
students for studies at FEEC.

Table 9: Universities having Erasmus programme agreements with FEEC for academic year 2011/12

University Country
Katholieke Hogeschool Limburg Belgium
TexHunyecku yHuBepcuteT-Codus Bulgaria
TexHunyeckn yHuBepcuteT-Cocumsa — MNMnosaue Bulgaria
Aalborg Universitet Denmark
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Danmarks Tekniske Universitet Lyngby

University of Eastern Finland

Tampereen teknillinen yliopisto

Aalto University

EPITA Paris

Groupe ESIEE Paris

Institut Catholique de Paris

Institut Polytechnique de Grenoble

Université Joseph Fourier — Polytechnique de I'Université Grenoble
ESIGELEC Rouen

Sekonda Universita degli Studi di Napoli

Vilniaus Gedimino Technikos Universitetas

Hochschule Furtwangen — Furtwangen University of Applied Science
Hochschule Pforzheim — University of Applied Sciences Pforzheim
Fachhochschule Wiesbaden

Friedrich-Alexander-Universitat Erlangen

Hochschule fir Technik, Wirtschaft und Kultur Leipzig

Technische Universitat Dresden

Duale Hochschule Baden-Wiirttemberg Lérrach

Universitat | Bergen

Politechnika Wroclawska

Universidade Catodlica Portuguesa — Escole Superior de Biotecnologia
Instituto Politécnico de Lisboa — ISEL

Instituto Politécnico do Porto

Universidade do Porto

Fachhochschule Oberdsterreich

Technische Universitat Wien

Universitat fir Gesundheitswissenschaften, Medizinische Informatik und

Technik

Denmark
Finland
Finland
Finland
France
France
France
France
France
France
Italy
Lithuania
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Norway
Poland
Portugal
Portugal
Portugal
Portugal
Austria

Austria

Austria



TEI KpAitng - Mapdptnua Xaviwv

Zilinska univerzita, Elektrotechnicka fakulta
Zilinska univerzita, Fakulta prirodnych vied

Technicka univerzita v KoSiciach, Fakulta elektrotechniky a informatiky

Universidad de Cantabria
Universidad de Malaga

Modragon Unibertsitatea
Universitat Politécnica de Catalunya
Universidad Politécnica de Valencia
Universitat de Valéncia

Universidad de Zaragoza
Universitat Rovira i Virgili Tarragona
Hoégskolan | Halmstad

Malmé hogskola

T.C. Dogus Universitesi

Namik Kemal University

Yeditepe University

Zonguldak Karaelmas University
Karadeniz Technical University

T.C. Ankara Universitesi

Bogazici University

University of Huddersfield

Greece
Slovakia
Slovakia
Slovakia
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Sweden
Sweden
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey

Great Britan
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Academic Senate

In 2011 elections were held on 10 to 12 October. Until elections 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., LK, UTEE

Academic Staff Chamber Student Chamber

Doc. Ing. Jifi Kozumplik, CSc., EK, UBMI Bc. Tomas Szollési, PK, chair
Chair Bc. Petr Bilek, LK, PK

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

RNDr. Petr Fuchs, Ph.D., EK, UMAT Bc. Lubomir Friml, LK, PK
Ing. Ivana Jakubova, LK, UREL Bc. Pavel Hronek, LK, PK, EK
Doc. Ing. Jifi MiSurec, CSc., EK, UTKO Ing. Marian Klampar, PK, EK
PhDr. Ludmila Neuwirthova, Ph.D., PK, UJAZ Lucia Spisiakova, LK

Ing. Radovan Novotny, Ph.D., LK, EK, UMEL
Ing. Helena Polsterova, CSc., PK, UETE

Doc. Ing. Miloslav Steinbauer, Ph.D., LK, UTEE
RNDr. Nadézda Uhdeova, Ph.D., EK, LK, UFYZ
Doc. Ing. Pavel Vorel, Ph.D., PK, UVEE

Academic Senate after elections, 25 October 2011:

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

Academic Staff Chamber
Ing. Ivana Jakubova, EK, LK, UREL B_cl)_(l:E.Elng. Miloslav Steinbauer, Ph.D., EK, LK,

RNDr. Nadézda Uhdeova, Ph.D., EK, LK, UFYZ
Ing. Martin Vitek, EK, UBMI
Doc. Ing. Pavel Vorel, Ph.D., EK, PK, UVEE

Chair

Doc. Ing. Petr Baxant, Ph.D., EK, UEEN
RNDr. Petr Fuchs, Ph.D., EK, UMAT

Ing Petr Honzik, EK, UAMT

Doc. Ing. Jifi MiSurec, CSc., EK, UTKO
PhDr. Ludmila Neuwirthova, Ph.D., PK, UJAZ
Ing. Radovan Novotny, Ph.D., EK, LK, UMEL
Ing. Helena Polsterova, CSc., EK, PK, UETE
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Student Chamber

Bc. Lubomir Friml, EK, chair
Petr Jarchovsky, PK

Tomas Mejzlik, PK

Zuzana Moldfikova, PK

Academic Senate held 8 regular meetings, with
an average attendance of 88.3%, Academic
Senate dealt with legislative, economic and
pedagogical issues. There was one irregular
meeting dealing with FEEC budget for 2011.
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.

Elections in Academic Senate took place on 10-
12 October 2011. The voting was electronic in the
BUT information system, the turnout was 11.96%.

Academic Senate discussed novels of internal
guidelines and standards. Updating of the
Longterm Intent of FEEC BUT for 2011-2015 for
2012 was dealt with. The economic issues
discussed and approved included economic
report for 2010, proposal for the distribution of
financial means in 2011 and proposal on the
distribution of funds earned by teaching.

The budget for 2011 was approved at an irregular
meeting on 23 May 2011 and preliminary
discussions were held on the distribution of
financial means for 2012. The new rules
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Lucia SpiSiakova, LK, PK
Bc. Tomas Szoll6si, PK
Ing. Martin Zukal, EK

completely change the system of covering faculty
expenditure by departments in accordance with
distribution criteria while all funding from projects
will be transferred to departments which won the
projects. The economic committee met twice to
deal with the new rules and the budget. The new
rules were approved at the September meeting.

The pedagogical committee discussed the
proposal of vice-deans for study programmes on
second resit examination terms.The proposal was
incorporated in the Dean’s guideline amending
The BUT Study and Examination Regulations
and approved. The committee organized
a pedagogical workshop for teachers of basic
subjects from departments of mathematics,
physics, theoretical and experimental electrical
engineering and control, measurement and
instrumentation on 27 January 2011. The
workshop was focused on exchange of
experience in teaching basic subjects, their
interconnection and examining.

I.Jakubova was elected FEEC delegate in Higher
Education Council for the period 2012 — 2014.



Campus Development

Construction of the new campus premises at
Technicka 12 continued in 2011. During the year
the whole complex was built, including warming
up and finish of facade.

The last steps connected with moving of faculty
departments taken in 2011 were finalization of
preparations, selection of supplier, and at the end
of the year commencement of construction of the
new FEEC building of the project Professor List
Science and Technology Park. In terms of
location this building is a free continuation of the
northern part of Technickd 12. Construction of
this complex is scheduled for 10 to 12 months
with completion at the end of 2012.

Computer Networks and Information
Systems
Priority was given to:

e upgrading of servers and adaptation of
facilities

e centralization of network administration
services at Technicka

e network backup

e  restructuring, innovation and administration
of two-language faculty websites

e full use of modern communication channels,
start of faculty profile on social network
Facebook

Information Systems and Services

The economic system SAP and the central
information system Apollo are in operation.
Negotiations and analyses of the Apollo system
modules and setting the faculty information
system in operation are in progress. The process
was underway for the whole year of 2011 and
continues in 2012.
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Other

Equal Opportunities

The ‘Consultancy and Information Gender Stud-
ies Centre’ continued its activities in 2011.

The Centre provided professional and personal
consultancy, under the management of Depart-
ment of Physics, to female students, and organ-
ized information 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 professionals for the
industrial sector.

The Institute dealt with two projects in 2011 -
Institute of Experimental Technology 1 (IET1)
within the framework of a global project of South
Moravian Region OP VK and Institute of
Experimental Technology 2 (IET2), 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 tuition. The goal
of the project IET2 is creating a human
resources system for training and profile of
recruited employees.

Management:

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
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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
members of other departments.

Contact: uhdeova@feec.vutbr.cz

Director

Doc. Ing. Pavel Fiala, Ph.D.
Coordinator IET1

Doc. Ing. Pavel Kalab, CSc.
Coordinator IET2

Doc. Ing. Pavel Fiala, Ph.D.

Staff:

representatives of industrial partners
IET1 (Siemens s.r.0) and IET2 (SVS
FEM s.r.0., Prototypa a.s., ABB s.r.o.,
Eaton Moeller s.r.0.)

Address:

IET (UTEE)

Kolejni 4, 612 00 Brno

Tel: +420 541 149 510

Fax: +420 541 149 512
E-mail: fialap@feec.vutbr.cz

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), publishes the First-
year Student Handbook and organizes cultural,
sports and entertainment events. The



membership is voluntary, every student can
apply, not only FEEC students, but also all those
interested in student activities at FEEC and BUT.
In 2011 students co-organized the ball of FEEC
and FIT. They also co-organized the EEICT
2011 Student Conference and helped with FEEC
presentation at the trade fair GAUDEAMUS 2011
and Roadshow, visits to secondary schools. On
28 September 2011 the club organized the 4th
festival of amateur groups Music from FEEC.
The band Side Effect was the winner. The
festival was attended by 2000 fans. Sport-loving
students took part in the 4th year of the race Run

to 53. The task was to run the distance from
Kolejni 4 to the nearby no 53 bus stop. There
were 40 runners and faculty management in
categories men, women, relays and VIP relays.
There were about 100 viewers. 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.

In February the 6th anniversary of the club was
celebrated. Various events were organized for
students, such as Startparty, BTBIO party, Trail
of courage, Waste Harvest, sale of books,etc.
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Department of Control, Instrumentation

and Measurement

. s . Kolejni 2906/4
Doc. Ing. Vaclav Jirsik, CSc. 61200 Bmo 12

Head tel.: 541 141 153
fax: 541 141 123
E-mail: uamt@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Pavel Jura, CSc. Doc. Ing. Ludvik Bej¢ek, CSc.
Prof. Ing. Petr Pivorika, 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. Vaclav 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. Zdenék Havranek, Ph.D., Ing. Radovan
Holek, CSc., Ing. Petr Honzik, Ph.D., Ing. Stavnislav Klusacgek, Ing. Toma;é Macho, Ph.D., Ing. Jan Pasek,
CSc., Ing. Miloslav Richter, Ph.D., Ing. Soria Sediva, Ph.D., Ing. Radek Stohl, Ph.D.

PhD.Students

Ing. Tomas Babinec, Mgr. Radek Baranek, Ing. FrantiSek Burian, Ing. Vladimir Burlak, Ing. Ludék
Cervinka, Ing. Pavel Cip, Ing. Michal Dobias, Ing. Jakub Dokoupil, Ing. Martin Dvoraéek, Ing. Jifi Fialka,
Ing. Tomas Florian, Ing. FrantiSek Gogol, Ing. Daniel Haupt, Ing. Tomas Hyncica, Ing. Tomas Jilek, Ing.
Miroslav Juhas, Ing. Vaclav Kaczmarczyk, Ing. Vlastimil Kfiz, Ing. Michal Kup€ik, Ing. Marek Kvas, Ing.
Petr Malounek, Ing. Karel Pavlata, Ing. Stanislav Pikula, Ing. Daniel Pisi, Ing. Jan Pohl, Ing. Luka$ Pohl,
Ing. Petr Polach, Ing. Peter Raso, Ing. David Skula, Ing. Jaroslav Sembera, Ing. Michal Sir, Mgr. Martin
Tdma, Ing. Miroslav Uher, Ing. Martin Vagner, Ing. Ivo Vesely, Ing. Libor Vesely, Ing. Miroslav Vomela,
Ing. Du$an Zameénik, Ing. Pavel Zbranek, Ing. Jan Beran, Ing. Milo§ Cabel, Ing. Jolana Dvorska, Ing.
Leo$ Dvorak, Ing. Petr Hlinény, Ing. Ondfej Hyncica, Ing. Ludék Chomat, Ing. Petr Kacz, Ing. Zdenék
Kana, Ing. Stanislav Klusacek, Ing. Martin Kopecky, Ing. Tomas Kopecky, Ing. Miroslav Krupa, Ing.
Vlastimil Lorenc, Ing. Vojtéch MikSanek, Ing. Vojtéch Némec, Ing. Petr Nepevny, Ing. Véra Novakova
Zachovalova, Ing. Petr Petyovsky, Ing. Vaclav Sablik, Ing. Michal Schmidt, Ing. Pavel Stfitecky, Ing.
Véclav Veleba, Ing. Milo$ Vesely.

Administrative and Technical Staff

Ing. Ludék Andéra, Ing. FrantiSek Burian, Ing. Petr Fidler, Ing. Daniel Haupt, Ing. Ondfej Hyn¢ica, Ing.
Marek Kvas, Ing. Karel Pavlata, Lenka Petrova, Ing. Petr Petyovsky, Mgr. Martin Tiima, Jan Vodicka.

39



Centre of Applied Cybernetics

Ing. Ludék Andéra, Ing. Tomas Babinec, doc. Ing. Petr Blaha, Ph.D., Ing. FrantiSek Burian, Ing. Pavel
Cip, Ing. Tomas Florian, Bc. Miroslav Graf, Ing. Peter Honec, Ph.D., Ing. Karel Horak, Ph.D., Ing. Ondre;j
Hyn¢ica, Ing. llona Kalov4a, Ph.D., Ing. Luka$ Kopecny, Ph.D., Ing. Pavel Ku€era, Ph.D., Lenka Petrova,
Ing. Lukas$ Pohl, Ing. Jaroslav Sembera, Ing. Sobéslav Valach, Ing. Libor Vesely, Ing. Pavel Zbranek,

doc. Ing. Ludék Zalud, Ph.D.

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
conducted by five specialized groups.

The group involved in industrial automation con-
centrates on real-time embedded systems, wire-
less communication systems and industrial
Ethernet with focus on operational safety and
protection against internal errors, faults and at-
tacks. Furthermore the group concentrates on
fault-tolerant  systems and research  of
decentralized and distributed control and
communication systems. Research is particularly
centred on building management, safety and
authorization systems. The group closely
cooperates with BD Sensors, Beta Control,
Siemens, Skoda Auto, Rockwell Automation and
other companies.

The group dealing with computer vision
concentrates on applied research and cooperates
with industrial and commercial companies and
higher education institutions. Academics are
involved in research projects and provide
instruction in image processing and analysis,
object recognition, modelling and reconstruction
of 3D objects and specialized hardware design
for real-time processing of extensive data files.

There were also projects centred on innovation of
instruction (the European project ‘Multimedia
Interactive Didactic System’ and equipment
upgrading (FRVS grants).

The group involved in automatic control
completed theoretical derivation of the recursive
and batch type of optimal quadratic estimator
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dealing with a generally predetermined
inconsistent system of linear equations. In order
to secure numerical stability the Potter root
filtering was included as well as techniques of
sliding data horizon and variable regularization.
A new form of the method of parametric updating
was designed arising from exact recursification of
the nonlinear Gauss-Newton method, significantly
enhancing convergence characteristics as
compared with the conventional solutions of
pseudolinear problems.

The group continued cooperation with the
company Freescale Semiconductor in design of
robust and predictive algorithms for alternating
electrical drives control.

The group of measurement technology focused
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,
thermodiagnostics, acoustic emission, flux and
noise measurement.

The group of artificial intelligence and robotics
was involved in research of service mobile
robots. 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
conditions and automatic map-making.
A heterogeneous robotic system for cooperative
reconnaissance of unknown environment is being
developed. Instruction covers introduction into
stationary and mobile robotics and sections
dealing with above mentioned research issues.



Major Achievements

Among outstanding achievements of the
computer vision group are commercial products -
a highly appraised international patent and
several prototypes and verified technologies. The
achieved results are closely associated with the
completed project ‘Applied Cybernetics Centre’ to
which the group contributed by nearly a thousand
evaluated research results, the most important of
them being a unique visual driving assistance
system whose development produced numerous
research products and publications

The group of automatic control continued work on
the project ‘Centre for Advanced Control and
Sensoric Technology Research’ focused on
training of research workers. The organized
seminars and courses have been increasingly
attended by trainees from all parts of the country.
Young researchers presented a paper on
nonlinear predictive control at the DAAAM
International Symposium and were awarded the
Festo Prize for Young Researchers and
Scientists.

The group of measurement technology involved
in projects of the Operational Programme VaVPI
invested in upgrading of research laboratories for

Major Research Projects

measurement of noise, vibrations and
temperature. A new course was launched on
analog processing of sensor signals.

The group of artificial intelligence and robotics
continued work on the visual telepresence
system with high resolution and possibility to
combine data from CCD sensors and termovision
camera. The group presented their research
results at several exhibitions and events such as
IDET 2011, MSV 2011 and Gaudeamus 2011.
The prototype of the reconnaissance robot
Scorpio with caterpillar undercarriage for work in
inaccessible or dangerous terrain was developed.

The group of industrial automation was involved
in several significant projects. They worked on
the AAA portal KAAPS, implementation of
authentication server and demonstrator design.
A methodology for testing parameters of wireless
communication systems for use in vehicles in city
traffic was developed as well as an application of
database server and mobile client for monitoring
of lifts. In cooperation with other research groups
the laboratory of sensoric and control systems for
robotics was equipped.

Intelligent Systems in Automation —- MSMT Research Plan MSM0021630529

Investigator: Pavel Jura

Research Centre of Advanced Control and Sensoric Technologies —- MSMT CZ.1.07/2.3.00/09.0031

Investigator: Pavel Vaclavek

MotorBrain - Nanoelectronics for Electric Vehicle Intelligent Failsafe PowerTrain -

ENIAC 2010-1 270693

Investigator: Pavel Vaclavek

Road Traffic Safety — GACR 102/09/1897
Investigator: Petr Honzik

Complex and Intelligent Management of Apartments Buildings — MPO FR-TI1/528

Investigator: Zdenék Bradacé

Selected Publications

DOKOUPIL, J.; PIVONKA, P. Adaptive Nonlinear Model Predictive Control Based on Wiener Model.
DAAAM International Scientific Book. 2011. 10(11). p. 417 - 424. ISSN 1726-9687.

BURLAK, V.; PIVONKA, P. Nonlinear identification based on RBF neural network. DAAAM International
Scientific Book. 2011. 10(11). p. 547 - 554. ISSN 1726-9687.
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Bachelor Degree Programme

Cislicova Fidici technika (prof. Ing. Petr Pivorika,
CSc))

Databazové systémy (Ing. Radovan Holek, CSc.)

Elektronické mé¥ici systémy (Ing. Miloslav Cejka,
CSc))

Mérfeni fyzikalnich veli€in (doc. Ing. Petr Benes,
Ph.D.)

Mé&feni v elektrotechnice (Ing. Miloslav Cejka,
CSc.)

Mikroprocesory (Ing. Tomas Macho, Ph.D.)

Modelovani a simulace (doc. Ing. Pavel
Vaclavek, Ph.D.)

Moderni prostfedky v automatizaci (doc. Ing.
Vaclav Jirsik, CSc.)

Pouziti PC v méfici technice (Ing. Miloslav Cejka,
CSc.)

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

Master Degree Programme

Aplikace pocitacového vidéni (Ing. llona Kalova,
Ph.D.)

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

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

Elektronicka méfici 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 polovodi€ové snimace (doc. Ing.
Petr Benes§, Ph.D.)

Inteligentni regulatory (prof. Ing. Petr Pivorika,
Csc.)

Logické systémy (Ing. Radovan Holek, CSc.)

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

Prostredky primyslove automatizace (Ing. Radek
Stohl, Ph.D.)

Rizeni a regulace 1 (prof. Ing. Petr Vaviin, DrSc.)

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

Signaly a systémy (prof. Ing. Pavel Jura, CSc.)
Subsystémy PC (Ing. Karel Horak, Ph.D.)

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

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

Zpracovan a digitalizace analogovych signala
(Ing. Zdenék Havranek, Ph.D.)

Zpracovani vicerozmérnych signald (Ing. Karel
Horak, Ph.D.)

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

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

Optoelektronické snimace (doc. Ing. Ludvik
Bejcek, CSc.)

PocitaCe pro fizeni (doc. Ing. Zdenék Bradac,
Ph.D.)

Pocitacoveé vidéni (Ing. Karel Horak, Ph.D.)
Robotika (doc. Ing. Lud&k 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 (prof. Ing. Petr
Vavfin, DrSc.)

Umél4 inteligence (doc. Ing. Vaclav Jirsik, CSc.)



Doctoral Degree Programme

Vybrané kapitoly méfici techniky (doc. Ing. Ludvik Vybrané kapitoly Fidici techniky (prof. Ing. Petr
Bejcek, CSc.) Pivorika, CSc.)

Laboratories

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

Laboratory of Electrical Measurement (second-yea[ 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 Pivorika)

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

Laboratory of Pressure and Flux Measurement (pressure and flux measurements — air track,
workplace for Ph.D. students, Ludvik Bej¢ek)

Laboratory of Temperature Measurement (infratechnology and contactless temperature measurement,
Ludvik Bejcek)

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

Laboratory of Optoelectronics (optical fibre sensors and methods of optical measurement of non-
electrical characteristics, Ludvik Bejcek)

Laboratory of Computer Vision (instruction, research and development of devices for image recording
and methods of image processing and analysis for recognition and modelling of objects, Karel Horak)
Laboratory of Process Automation (CAK laboratory, research and development of communication
technology for industrial applications including wireless communication technology, research of Real-
Time control systems and Fault-Tolerant systems, FrantiSek Zezulka)

Laboratory of Programmable Automatics (control systems Rockwell, instruction and development of
software fovr 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, Jakub Hrabec)

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
vibrodiagnostics, Petr Benes)
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Department of Biomedical Engineering

. Kolejni 2906/4
Prof. Ing. Ivo Provaznik, Ph.D. 61200 Brno 12

Head tel.: 541 149 541
fax: 541 149 542
E-mail: ubmi@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Jifi Jan, CSc. Doc. Ing. Ale$ Drastich, CSc.
Prof. Ing. Ivo Provaznik, Ph.D. Doc. Ing. Milan Chmelaf, CSc.
Doc. Ing. Radim Kolaf, Ph.D.
Doc. Ing. Jana Kolafova, Ph.D.
Doc. Ing. Jifi Kozumplik, CSc.
Doc. Ing. Jifi Rozman, CSc.
Lecturers

RNDr. Mgr. Michal Bittner, Ph.D., Ing. Vratislav Cmiel, Ing. Petr Fedra, Ing. Karel Jehli¢ka, CSc., Ing.
Radovan Jifik, Ph.D., Ing. Vratislav Harabi$, Ing. Jifi Sekora, Ing. Martin Vitek, Ph.D.

Ph.D. Students

Ing. Layal Abo Khayal, Ing. Jaroslav Balogh, Ing. Michal Barto$, Ing. Milo§ Bélehrad, Ing. Karel Bubnik,
Ing. Jan Bukartyk, Ing. Petr Cech, Ing. Vratislav Cmiel, Ing. Jifi Dlouhy, Ing. Alena Drko$ova, Ing. Jifi
Gazarek, Ing. Vratislav Harabi$, Ing. Martin Havliéek, Ing. Jan Hrube$, Ing. Jifi Janecek, Ing. Oto
Janousek, Ing. Martin Klimek, Ing. Jifi Kratochvila, Ing. Vladimira Kubicova, Ing. Zdenék Kuna, Ing.
Martin Lamos, Mgr. Peter Langer, Ing. Pavel Leinveber, Ing. Ondfej Macicek, Ing. Denisa Madérankova,
Ing. Milo§ Malinsky, Ing. Martin Mézl, Ing. Jan Odstrgilik, Ing. Pawan Kumar Pathak, Ing. Roman Peter,
Ing. Petra Podlipna, Ing. Jifi Rolecek, Ing. Marina Ronzhina, Ing. Milan Rychtarik, Ing. Jifi Sekora, Ing.
Abduljalil Sireis, Ing. Vladimir Slavik, Ing. Luka$ Smital, Ing. Helena Skutkova, Ing. Martin Valla, Ing. Petr
Vesely, Ing. Petr Walek

Administrative and Technical Staff
Bc. Jan Fousek, Mgr. Dusan Hemzal, Ph.D., Miroslava Prasilova, Hana Ryznarova

Main Interests

The department provides tuition in processing of The department is involved in basic and applied

signals and images, ecology, biomedical and
ecological engineering and bioinformatics in
Bachelor and Master programmes. A number of
bioinformatics subjects emerged in connection
with  recent accreditation of new study
programmes in bioinformatics.

research of engineering principles in medicine,
biology, physiology, electrochemistry, botanics
genetics, molecular biology and ecology. The
main areas of interest are digital processing and
analysis of especially cardiological signals and
images, digital processing and analysis of
ophtalmological and ultrasonographic data using
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contrasting substances, phylogenetic, evolution
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, Forschungs-Zentrum
Karlsruhe, University of Bergen, company Philips
Ceska republika, BLOCK, a.s., MIKRO s.r.0.,
Knitting Technology Research Institute a.s.,
Medical Faculty, Masaryk University in Brno,
Mendel University in Brno, University Hospital
Usv. Anny Brno, Faculty Hospital Bohunice,
Brno.

The department is involved in research projects
(modelling the origin and analysis of cardiological

Major Achievements

In 2011 members of the department published
alot of articles in scientific journals and
presented papers at international conferences,
with favourable response within the scientific
community. An article was published in the
journal Sleep Medicine Reviews with IF 6,338
and a coauthored article in Proceedings of The
National Academy of Sciences of The USA
with IF 9,771. Members of the department were
awarded a European patent in ultrasound
tomography, 2 national industrial samples were
registered, authorized sotware and operating
samples were created, and 2 national patent
applications were submitted.

Another outstanding achievement is participation
in a project of ICRC (International Clinical
Research Center Brno) in section Biomedical
Engineering supported by the Operational
Programme Research and Development for
Innovations. The participating teams are
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electrical signals, including development of
apparatus for simultaneous optical and electrical
recording of heart activity, research of nano-
electro-biological tools for biochemical and
molecular-biological study of eukaryotic cells,
analysis of EEG and NMR imaging data in
patients  suffering from  pharmacoresistant
epilepsy, application of contrast MR and
ultrasonography imaging techniques in medical
diagnostics) in MPO TIP projects (technology of
barrier-free insulators) and TACR ALFA projects
(development of artificial arteries). There was
cooperation with the company Philips in the
development of a system for automated CT
subtraction angiography of lower limbs.

Experimental electrophysiology (Ivo Provaznik),
Rehabilitation  techniques (Jana Kolarova)
and Ultrasonic imaging (Radim Kolar) including
Ph.D. students.

In 2011 tuition started in the 2nd year of the
newly accredited follow-up Master programme
Biomedical Engineering and Bioinformatics
whereby introduction of the pregradual
interdisciplinary programme was completed. The
Bachelor and the Master programme were
accredited by the Ministry of Education for
training of specialists in biomedical engineering in
compliance with the law on non-medical
healthcare.

The department has prepared accreditation
materials for the follow-up Ph.D. programme
Biomedical Technology and Bioinformatics
approved at Brno University of Technology.



Major Research Projects

Nano-Electro-Bio-Tools for Biochemical and Molecular-Biological Studies of Eukaryotic Cells
(NanoBioTECell) - GACR P102/11/1068

Investigator: Ivo Provaznik

Optical Methods of Recording Electrical Potentials and Calcium Concentrations in the Heart by
Laser Stabilization — GACR 102/07/1473

Investigator: Ivo Provaznik

Optimization of the Methodology of Analysis and Evaluation of Simultaneous EEG-fMRI in Pati-
ents Suffering from Pharmacoresistant Epilepsy— GACR P304/11/1318

Co-investigator: Jifi Jan
Technology for Transplantology — MPO FR-TI2/596
Investigator: Ivo Provaznik

Increasing the Potential of MR and Ultrasonography Contrast Imaging Techniques of Magnetic
Resonance and Ultrasonography in Medical Diagnostics — GACR 102/09/1690

Investigator: Radovan Jifik

Selected Publications

ZITKA, O.; SKUTKOVA, H.; ADAM, V.; TRNKOVA, L.; BABULA, P.; HUBALEK, J.; PROVAZNIK, I.;
KIZEK, R. A New Approach how to Define the Coefficient of Electroactivity of Adenine and Its Twelve
Derivatives Using Flow Injection Analysis with Amperometric Detection. ELECTROANALYSIS. 2011.
23(7). p. 1556 - 1567. ISSN 1040-0397. (IF(2010)=2,721).

KEUNEN, O.; JOHANSSON, M.; OUDIN, A.; SANZEY, M.; ABDULRAHIM, S.; FACK, F.; THORSEN, F.;
TAXT, T.; BARTOS, M.; JIRIK, R.; MILETIC, H.; WANG, J.; STIEBER, D.; STUHR, L.; MOEN, I.; RYGH,
C.; BJERKVIG, R.; NICLOU, S. Anti-VEGF treatment reduces blood supply and increases tumor cell
invasion in glioblastoma. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE
UNITED STATES OF AMERICA. 2011. 108(9). p. 3749 - 3754. ISSN 0027-8424. (IF(2010)=9,771).

HAVLICEK, M.; FRISTON, K.; JAN, J.; BRAZDIL, M.; CALHOUN, V. Dynamic modeling of neuronal
responses in fMRI using cubature Kalman filtering. Neurolmage. 2011. 56(4). p. 2109 - 2129. ISSN 1053-
8119. (IF(2010)=5,937).

ROP, O.; SOCHOR, J.; JURIKOVA, T.; ZITKA, O.; SKUTKOVA, H.; MLCEK, J.; SALAS, P.; KRSKA, B.;
BABULA, P.;: ADAM, V.; KRAMAROVA, D.; BEKLOVA, M.; PROVAZNIK, |.; KIZEK, R. Effect of five
different stages of ripening on chemical compounds in medlar (Mespilus germanica L.). MOLECULES.
2011. 2011(16). p. 74 - 91. ISSN 1420-3049. (IF(2010)=1,988).

BABULA, P.; ADAM, V.; HAVEL, L.; PROVAZNIK, I.; SKUTKOVA, H.; BEKLOVA, M.; KIZEK, R. Effect of
fluoranthene on plant cell model: Tobacco BY-2 suspension culture. ENVIRONMENTAL AND
EXPERIMENTAL BOTANY. 2012. 2012(78). p. 117 - 130. ISSN 0098-8472. (IF(2010)=2,699).
KRIZKOVA, S.; RYVOLOVA, M.; GUMULEC, J.; MASARIK, M.; ADAM, V.; MAJZLIK, P.; HUBALEK, J.;
PROVAZNIK, |.; KIZEK, R. Electrophoretic fingerprint metallothionein analysis as a potential prostate
cancer biomarker. Electrophoresis. 2011. 2011(32). p. 1952 - 1961. ISSN 0173-0835. (IF(2010)=3,569).
JIRIK, R.; STANDARA, M.; MALA, A.; BARTOS, M.; TAXT, T.; STARCUK, Z. Flow Phantom for
Validation of Absolute Quantification in Dynamic Contrast-Enhanced MRI. MAGMA - Magnetic
Resonance Materials in Physics, Biology and Medicine. 2011. 24(0). p. 247 - 248. ISSN 0968-5243.
(IF(2010)=2,373).

JAN, J.; KOLAR, R.; KUBECKA, L.; ODSTRCILIK, J.; GAZAREK, J. FUSION BASED ANALYSIS OF
OPHTHALMOLOGIC IMAGE DATA. Kybernetika. 2011. 47 (2011)(3). p. 455 - 481. ISSN 0023-5954.
(IF(2010)=0,461).
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MAJZLIK, P.; STRASKY, A.; ADAM, V.; NEMEC, M.; TRNKOVA, L.; ZEHNALEK, J.; HUBALEK, J.;
PROVAZNIK, 1.; KIZEK, R. Influence of Zinc(ll) and Copper (II) lons on Streptomyces Bacteria Revealed
by Electrochemistry. INTERNATIONAL JOURNAL OF ELECTROCHEMICAL SCIENCE . 2011. 2011(6).
p. 2171 - 2191. ISSN 1452-3981. (IF(2010)=2,808).

SOCHOR, J.; SKUTKOVA, H.; BABULA, P.; ZITKA, O.; CERNEI, N.; ROP, O.; KRSKA, B.; ADAM, V.;
PROVAZNIK, I.; KIZEK, R. Mathematical evaluation of the amino acid and polyphenol content and
antioxidant activities of fruits from different apricot cultivars. MOLECULES. 2011. 16(9). p. 7428 - 7457.
ISSN 1420-3049. (IF(2010)=1,988).

TRNKOVA, L.; FABRIK, |.; HUSKA, D.; SKUTKOVA, H.; BEKLOVA, M.; HUBALEK, J.; ADAM, V.;
PROVAZNIK, I.; KIZEK, R. Paramagnetic antibody-modified microparticles coupled with voltammetry as
a tool for isolation and detection of metallothionen as a bioindicator of metal pollution. JOURNAL OF
ENVIRONMENTAL MONITORING. 2011. 2011(13). p. 2763 - 2769. ISSN 1464-0325. (IF(2010)=1,81).

BARTOS, M.; JIRIK, R.; TAXT, T. Precision of DCE-MRI parameter estimates using extended distributed
capillary adiabatic tissue homogeneity model. MAGMA — Magnetic Resonance Materials in Physics,
Biology and Medicine. 2011. 24(0). p. 18 - 18. ISSN 0968-5243. (IF(2010)=2,373).

ZITKA, O.; SKUTKOVA, H.; KRYSTOFOVA, O.; SOBROVA, P.; ADAM, V.; ZEHNALEK, J.; HAVEL, L.;
BEKLOVA, M.; HUBALEK, J.; PROVAZNIK, I.; KIZEK, R. Rapid and Ultrasensitive Method for
Determination of Phytochelatin2 using High Performance Liquid Chromatography with Electrochemical
Detection. INTERNATIONAL JOURNAL OF ELECTROCHEMICAL SCIENCE . 2011. 2011 (6)(5).
p. 1367 - 1381. ISSN 1452-3981. (IF(2010)=2,808).

RONZHINA, M.; JANOUSEK, O.; KOLAROVA, J.; NOVAKOVA, M.; HONZIK, P.; PROVAZNIK, I. Sleep
Scoring using Artificial Neural Networks. SLEEP MEDICINE REVIEWS. 2011. 2011(1). p. 1 - 13. ISSN
1087-0792. (IF(2010)=6,338).

MACEDO, P. G.; BRUGADA, J.; LEINVEBER, P.; BENITO, B.; MOLINA, |.; SERT-KUNIYOSHI, F.;
ADACHI, T.; BUKARTYK, J.; VAN DER WALT, Ch.; KONECNY, T., MAHARAJ, S.; KARA, T
MONTSERRAT, J.; SOMERS, V. K. Sleep-disordered breathing in patients with the Brugada syndrome.
AMERICAN JOURNAL OF CARDIOLOGY. 2011. 107(5). p.709-713. ISSN 0002-9149.
(IF(2010)=3,681).

JIRIK, R.; PETERLIK, I.; RUITER, N.; FOUSEK, J.; DAPP, R.; ZAPF, M.; JAN, J. Sound-Speed Image
Reconstruction in Sparse-Aperture 3D Ultrasound Transmission Tomography. IEEE Transactions on
Ultrasonocs, Ferroelectrics, and Frequency Control. 2011. 2012(1). p.1-11. ISSN 0885-3010.
(IF(2010)=1,462).

FILIPIK, A.; JAN, J.; PETERLIK, I. Time-of-Flight Based Calibration of an Ultrasonic Computed
Tomography System. Radioengineering. 2011. 2012(1). p. 1 - 12. ISSN 1210-2512. (IF(2010)=0,503).

Bachelor Degree Programme

Algoritmizace a programovani (doc. Ing. Jana
Kolafrova, Ph.D.)

Analyza biologickych signalli (doc. Ing. JiFi
Kozumplik, CSc.)

Bioelektrické 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.)
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Cislicové zpracovani signalti a obraz( (prof. Ing.
Jifi Jan, CSc.)

Ekologie v elektrotechnice (doc. Ing. Jifi Rozman,
CSc.)

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

Lékarska diagnosticka technika (doc. Ing. Radim
Kolaf, Ph.D.)

Modely v biologii a epidemiologii (Ing. Martin
Vitek, Ph.D.)

Multimedialni data v biomediciné (prof. Ing. Jifi
Jan, CSc.)



Obecna biofyzika (prof. MUDr. Vojtéch Mornstein,
CSc))

Patologicka fyziologie (prof. MUDr. Anna Vaska,
CSc.)

Pocitace a programovani 1 (prof. Ing. Ivo
Provaznik, Ph.D.)

Praktika z bioinformatiky (doc. Ing. Jana
Kolarova, Ph.D.)

Praktika z biomedicinské a klinické techniky (doc.
Ing. Milan Chmelaf, CSc.)

Radiologie a nuklearni medicina (prof. MUDr.
Vlastmil Valek, 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.)

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 signalt a obrazl (prof. Ing. Jifi Jan,
CSc.)

Bioetika (Ing. Iva Pipalova)
Biofyzika (doc. RNDr. Ing. Jifi Simurda, CSc.)

Biologie ¢lovéka (prof. MUDr. Jindfich Vomela,
CSc.)

Diagnostika bio- a ekosystém( (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. Ale$ 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.)

Uvod do biologie &lovéka (prof. MUDTr. 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.)

Z&klady anatomie a histologie (doc. MUDr. Pavel
Matonoha, CSc.)

Zaklady prvni pomoci (MUDr. Lukas Dadak)
Zdravotnicka etika (Mgr. Josef Kufe, Dr. phil.)

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

Zobrazovaci systémy v lékafstvi (doc. Ing. Ales
Drastich, 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.)

Multitaktni systémy (doc. Ing. Jifi Kozumplik,
CSc))

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

Pogcitacova podpora lékafské diagnostiky (prof.
Ing. Ivo Provaznik, Ph.D.)

Pokrocila analyza biologickych signall (doc. Ing.
Jifi Kozumplik, CSc.)

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

Programovani v bioinformatice (doc. Ing. Jana
Kolafova, Ph.D.)

Specialni Iékafska a ekologicka technika (doc.
Ing. Jifi Rozman, CSc.)

Systémova biologie (prof. Ing. lvo Provaznik,
Ph.D.)

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

Uvod do environmentalistiky (Prof. RNDr. Hana
Librova, CSc)
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Vizualizace biomedicinskych dat (Ing. Radovan
Jifik, Ph.D.)

Vys8i metody zpracovani signall (prof. Ing. Jifi
Jan, CSc.)

Zaklady metodologie vyzkumu (doc. Ing. Radim
Kolaf, Ph.D.)

Doctoral Degree Programme

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

Zdravotni péce (prof. MUDr. Jindfich Vomela,
CSc.)

Zdravotni péce v mimoradnych situacich (doc.
MUDr. Vladimir Sramek, Ph.D.)

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

Vy$§S§i metody zpracovani a analyzy signalu
a obrazu (prof. Ing. Jifi Jan, CSc.)

Laboratories

Laboratory of Diagnostic Technology (instruction in Medical Diagnostic Technology, Diagnostics of
bio- and ecosystems, experimental part of research and student projects, Radim Kolar)

Laboratory of Biomedical Technology (instruction in Special Medical and Ecological Technology,
Ecological Engineering, Design and Operation of Complex Systems, research and student project
experiments, Jana Kolarova)

Laboratory of Bionics (instruction in Human Biology, Biophysics, Clinical Physiology, Health Analysis
and Interpretation of Biological Data, experimental measurements for research and student projects, Jifi
Kozumplik)

Laboratory of Ecological Engineering (instruction in Ecological Engineering, Ecoloy in Electrical
Engineering, ecology in Healthcare, experimental measurements for research and student projects, Jifi
Rozman)

Laboratory of Biomedical Electronics (instruction in Practice in Biomedical and Clinical Technology
experimental parts of research and student projects, Jana Kolarova)

Laboratory of Information Systems (instruction in Medical Information Systems, Computer Support for
Medical Diagnostics, Modelling of Biological Systems, Radovan Jifik)

Laboratory of Signal Processing (instruction in Digital Signal Processing and Analysis, Multimedia
Data in Biomedical Engineering, Analysis of Images and Signals, Advanced Methods of Signal
Processing, Multicycle Systems, Ivo Provaznik)

Laboratory of Imaging Technology (instruction in Microscopy Imaging Technology, experimental part
of research and students projects, Radim Kolar)

Laboratory of Biophysics (research of electrophysiology of cells, evaluation of biological specimens by
means of optical coherent tomography for oncological and implant applications, Ivo Provaznik)
Laboratory of Functional Diagnostics (instruction in Human Biology and Biomedical and Clinical
Technology, research of brain and muscle electrophysiology, Ivo Provaznik)

Laboratory of Genomics and Proteomics (provils a clean environment for isolation and handling of
biological samples, measurement and diagnostics of DNA, RNA and proteins, instruction if Laboratory
Technology in Genomics and Proteomics and Bioinformatics, bioinformatics research, Ivo Provaznik)

Laboratory of Ultrasonography (research of ultrasonographic images measurement, calibration of
instruments and ultrasound probes, Radim Kolar)
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Department of Power Electrical

Engineering

Technicka 2848/8
Doc. Ing. Petr Toman, Ph.D. 61600 Brno 16

Head tel.: 541 149 231
fax: 541 149 246
E-mail: ueen@feec.vutbr.cz

Associate Professors

doc. Ing. Vladimir Blazek, CSc. Doc. Ing. Antonin Matousek, CSc.
doc. Ing. Petr Baxant, Ph.D. Doc. Ing. Jaroslava Orsagova, Ph.D.
doc. Ing. Jifi Drapela, Ph.D. Doc. Ing. Jifi Racek, CSc.

doc. Ing. EvZen Haluzik, CSc. Doc. Ing. Petr Toman, Ph.D.

doc. Ing. llona Laznigkova, Ph.D. Doc. RNDr. Oldfich Coufal, CSc.

doc. Ing. Petr Mastny, Ph.D.

Lecturers
Ing. Karel Katovsky, Ph.D., Ing. Jan Machacek, Ph.D., Ing. Martin Paar, Ph.D.,

Ph.D. Students

Ing. Almabrok Abdoalhade Emhemed, Ing. Tomas BartoSik, Ing. Branislav Béatora, Ing. FrantiSek
Bernath, Ing. Martin Belatka, Ing. Jaromir Bok, Ing. Nail Khisamutdinov, Ing. Jan Novotny, Ing. Tomas
Pavelka, Ing. Drahomir Pernica, Ing. Jifi Pécha, Ing. Michal Ptac¢ek, Ing. Lukas Radil, Ing. Jan Soucek,
Ing. Jan Slezingr, Ing. Jaroslav Spagek, Ing. David Topolanek, Ing. René Vapenik, Ing. Jan Varmuza,
Ing. Michal Zavodny

Administrative and Technical Staff

Ing. Jan Gregor, CSc., Helena Karaskova, Jitka Langerova, FrantiSek Matousek, Ing. Josef Senk, CSc.,
Ing. Filip Koval

Main Interests

The department provides tuition in the Bachelor
programme Power Electrial and Electronic
Engineering (B-SEE) in cooperation with the
Department of Power Electrical and Electronic
Engineering, and in the Master programme
Power Electrical Engineering (M-EEN). The

solutions of system failures and liberalized
energy market.

Research is focused on electrical power
generation in conditions in  permanently
sustainable growth, that is search for new ways
of power generation from renewable sources,

offered courses are centred on conventional and
renewable power sources, transmission and
distribution of electric power and exploitation in
light and heat sources, transient phenomena,

increasing operation efficiency of power sources,
reduction of losses and fast localization of
network failures, impact of appliances,
exploitation of hydrogen accumulation cycle in
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solar systems, load optimization in small variable-
output power sources, optimization of the
structure of power sources for services in
conditions of liberalized market, technological
limits of inter-state power distribution, analysis of
major system failures and appropriate measures,
connection of wind-powered stations and design
of outdoor and indoor illumination protection and
evaluation systems.

Major Achievements

In 2011 members of the department were
involved in the research plan ‘Resources,
Accumulation and Optimization of Electric Energy
Exploitation in Conditions of Permanently
Sustainable Growth’, 1 GACR, 1 NVP Il, 5 FRVS
and 14 industrial projects. Several staff members
were involved in research  programme
3 ‘Optimization of Electric Energy Conversion and
Exploitation in Systems with Ecological Sources’
of the research center CVVOZE.

The major results published in reputable journals
and presented at international conferences
included an algorithm of cost minimization in case
of interrupted power supply by means of
distribution network reconfiguration, design of
new methodology of measuring voltage
fluctuations, illumination control in  smart
electroinstallations, analysis of light sources
resistance to short-term voltage drops and cut-
offs, flickermeter implementation in the LabView
environment, a utility sample was registered —
A Device for Time Regulation of Camera Shutter
Release, and first generation of LDA brightness

Major Research Projects

The department cooperates in research and
Ph.D. students training with a number of
companies, e.g E. ON, Skupina CEZ, CEPS, a.s.,
ABB, s.r.o., EGU Brno, a.s., Teplarny Brno, a.s.,
Siemens, s.r.o. There has been close
cooperation with departments of power electrical
engineering at all Czech and Slovak technical
universities.

analyzer was developed for assessment of street
illumination.

Cooperation with EGU Brno, a.s. centred on
connecting photovoltaic and wind-.powered
stations in the electrification system. Cooperation
with  Unicontrols-Tramex s.r.o. focused on
development of railway signal lamps. We
cooperated with CEPS, a.s., Siemens, s.r.o.,
EGU HV Laboratory, a.s. and EG-Expert, s.r.o0.
and University of West Bohemia, Plzen in project
‘Increasing the Efficiency and Safety of the
Electrification System’ which included an
experiment with a series of failures in the real
high-voltage network aimed at safety in regard to
contact voltage.

The department continued work on the project
‘ePower — Innovation of instruction in power
engineering and power electrical engineering
based on e-learning and practical training’. Work
on the project ‘CENE-NET — Partnership in New
Generation Nuclear Power Engineering’ was
commenced in 2011.

An Optimization of Operation of Cooperating Alternative Electric Energy Sources — GACR

102/09/P529
Investigator: Petr Mastny

Increasing the Reliability and Safety of Electric Network— NPV Il 2A-2TP1/051

Investigator: Petr Toman

Research and Development of a Modular System of Phytotron Low Power Consumption Cham-

bers - FR-TI3/383
Investigator: Petr Baxant

Selected Publications

COUFAL, O. Comments on skin effect in solitary solid tubular conductor. Advances in Mathematical

Physics. 2011. 2011(2011). p. 1 - 13. ISSN 1687-9139.
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SKODA, J.; BAXANT, P. Effect of directional reflectance in lighting. Przeglad Elektrotechniczny. 2011.

87(4). p. 38 - 40. ISSN 0033-2097. (IF(2010)=0,242).

MACHACEK, J.; SLEZINGR, J.; DRAPELA, J. Electric and Nonelectric Quantities Measurement in Power
Engineering Using LabView. In Labview - Modeling, Programming and Simulations. 1. Printed in India,
Published by InTech, Janeza Trdine 9, 51000 Rijeka, Croatia. 2011. p. 39 - 66. ISBN 978-953-307-521-1.

MASTNY, P.; RADIL, L.; MASTNA, Z. Operating Characteristics of Multivalent Systems Using
Renewable Energy Sources. INTERNATIONAL JOURNAL of ENERGY and ENVIRONMENT. 2011. 5(6).

p. 745 - 752. ISSN 1109-9577.

GREGOR, J.; JAKUBOVA, I.; SENK, J.; MASLANI, A. The role of radiation losses in high-pressure
blasted electrical arcs. Journal of Physics: Conference Series . 2011. 275(1). p. 1 - 10. ISSN 1742-6588.

Bachelor Degree Programme

Distribuce elektrické energie (doc. Ing. Petr
Toman, Ph.D.)

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

Jaderné energeticka zafizeni (doc. Ing. Jifi
Racek, CSc.)

Ochrany a jisténi zafizeni (doc. Ing. Petr Toman,
Ph.D.)

Pocitacové modelovani a simulace (doc. Ing. Petr
Baxant, Ph.D.)

Projektovani silovych a datovych rozvodu (Ing.
Jan Machacek, Ph.D.)

Master Degree Programme

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

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

Distribuéni a pramyslové 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.)

Rozvodna zafizeni (doc. Ing. Jaroslava
Orsagova, Ph.D.)

Strojni zafizeni elektraren (doc. Ing. Jifi Racek,
CSc))

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

Uziti elektrické energie (doc. Ing. Jifi Drapela,
Ph.D.)

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

Vysoké napéti a elektrické pfistroje (doc. Ing.
Vladimir Blazek, CSc.)

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

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

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

Nekonvenc¢ni 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 Machacek, Ph.D.)

PFfechodné 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.)
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Doctoral Degree Programme

Matematické modelovani v elektroenergetice Vybrané problémy z vyroby elektrické energie
(doc. Ing. Evzen Haluzik, CSc.) (doc. Ing. Antonin Matousek, CSc.)

Laboratories

Power Plant and Protection Laboratory (instruction in Systems Protection, Information and Control
Systems in Power Electrical Engineering, Integrated Protection Systems, preparation for 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, Vladimir
Blazek)

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

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

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

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

Laboratory of Heating Technology (instruction in Electric Power Exploitation and Electric Heating
Technology, Jifi Drapela)

Laboratory of Electric Power Generation (instruction in Electric Power Generation, Power and Heating
Plants, Small Sources of Electric Power, diploma theses, research projects, Jaroslava Orsagova)
Computer Laboratory (2) (instruction in Computers and Programming 1 and 2, planning in power
engineering, steady states and transient phenomena in electrification systems, Petr Baxant, Petr Mastny)

Solar Energy Laboratory (research of full solar energy exploitation, development and verification of
operating models in real operation conditions, Jan Gregor)
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Department of Electrotechnology

tur Technicka 3058/10
Prof. Ing. Jifi Kazelle, CSc. 616 00 Brno 2

Head tel.: 541 146 148
fax: 541 146 147
E-mail: uete@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Jifi Kazelle, CSc. Doc. Ing. Petr Baca, Ph.D.
Prof. Ing. Jifi Vondrak, DrSc. Doc. Ing. Josef Jirak, CSc.
Doc. Ing. Jifi Maxa, Ph.D.
Doc. Ing. Vitézslav Novak, Ph.D.
Doc. Ing. Marie Sedlafikova, CSc.
Doc. Ing. Jifi Vanék, Ph.D.
Lecturers

Ing. Martin Frk, Ph.D., Ing. Psatr KFivik, Ph.D., Ing. Helena Polsterova, CSc., Ing. Zdenka Rozsivalova,
Ing. Jifi Stary, Ph.D., Ing. Jifi Spinka

Ph.D. Students

Ing. Pavel Abraham, Ing. Radek Bilko, Ing. Ondfej Cech, Ing. Pavel Cudek, Ing. Jan Dolensky, Ing. Petr
Dvoréak, Ing. Eva Flodrova, Ing. Chladi Ladislav, Ing. Ivan Jakubis, Ing. Michal JaSek, Ing. Tibor Jirak,
Ing. Ondfej Kavalek, Ing. Toma$ Kazda, Ing. Toma$ Knotek, Ing. Miroslav Kunovjanek, Ing. Radek
Labus, Ing. Jifi Libich, Ing. Josef Maca, Ing. Tomas Maca, Ing. Michal Musil, Ing. Jifi Neoral, Ing. David
Pléha, Ing. Jifi Prchal, Ing. Marek Sol¢ansky, Ing. Petr Stejskal, Ing. Radek Stojan, Ing. Silvie Svidenska,
Ing. Lucie Simonova, Ing. Petr Spi¢ak, Ing. Zuzana Stichova, Ing. Jifi Subarda, Ing. Jifi Tichy, Ing. Pavel
ToSer, Ing. Karel Tonar, Ing. Ale$ Vesely, Ing. Jifi Vognar, Ing. Jifi Vrbicky, Ing. Petr Vyroubal

Administrative and Technical Staff

Jarmila Bartoskova, Ing. Petr Dvorak, FrantiSek Chudacek, Ing. Kristyna Jandova, Ph.D., Ing. Petr Kahle,
FrantiSek Kofinek, Véra Spi¢akova, Ing. Miroslav Zatloukal

Main Interests

The department provides instruction in
electrotechnical materials, manufacturing

Technology (EECR), in full-time and part-time
form of study. The subject Materials and

processes and their control, printed circuit board
and surface mount technology, diagnostics,
testing and reliability of electrotechnical materials
and processes, quality assurance, designs of
systems and alternative electric power sources in
the Bachelor and the Master programme
Electrical, Electronic, Control and Communication

Technical Documentation is provided to all first-
year full-time and part-time students in the
Bachelor programme Electrical, Electronic,
Control and Communication Technology.

The department continued upgrading and
automation of instruction laboratories, internet
connection with measuring workplaces and
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extended use of computer rooms for self-study.
Ten subjects in the specialization Electrotechnical
Manufacturing and Management (EVM) in
category free subjects were offered to students of
other BUT faculties.

Research activities were centred on basic and
applied research of electrochemical power
sources (with focus on improving the
characteristics 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 combustibility
materials for lithium-ion accumulators, potovoltaic
systems, non-destructive diagnostics of defects,
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, degradation and diagnostics of
dielectric systems

Another area of interest was mathematical-
physical modelling of blood flow in arteries, in
cooperation  with  Institute of Instrument
Technology, team engaged in Magnetic
Resonance and Bioinformaticcs.

The department cooperates with a number of
institutions - Technische Universitat Wien,
Padova University, Universitat Ulm - Zentrum fir
Sonnenenergie - und Wasserstoff-Forschung,
Ecole Polytechnique de Montréal, surface
analysis workplace Nanolytics in Feldkirchen,

Major Achievements

The department organized the 32nd international
conference Nonconventional Sources of Electric
Energy in Hrotovice, 5-7 September 2011. The
conference was organized in cooperation with the
Czech Electrotechnical Society, group for
chemical sources of electric energy (Petr Baca,
Petr Kfivik).

The department also organized the international
conference Advanced Batteries, Accumulators
and Fuel Cells, 11-14 September 2011 — under
the auspices of American electrochemical group
The Electrochemical Society ECS and BUT
(A.B.A.F.-12th), (Marie  Sedlafikova, Jifi
Vondrak).

On the occasion of the 50th anniversary of the
Department of Electrotechnology at the Faculty of
Electrical Engineering in Brno the Department
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Austria, the company Graphite AG Kropfmuhl
AG, Institute of Instrument Technology, Czech
Academy of Sciences, Institute of Anorganic
Chemistry, Institute of Physical Chemistry,
Institute of Macromolecular Chemistry, Bochemie
Bohumin, EPRONA Rokytnice nad Jizerou,
Elmarco Liberec, Solartec Roznov pod
Radhostém, ERD Praha, LINET Slany, ENERG-
SERVIS Brno, CeMeBo Blansko, Honeywell
Brno, ALPS Electric Czech Sebranice. The
department cooperated with INIFTA Universidad
Nacional de La Plata, Argentina and Universita
degli Studi di Palermo, ltaly in the programme
KONTAKT.

In 2012 research in all above mentioned areas
will continue, with focus on European research
programmes and centres, GACR, GAAV
and FRVS projects.

Innovation of subjects of the study areas
Microelectronics and Technology in the Bachelor
programme and Electrotechnical Manufacturing
and Management in the Master programme will
be going on as well as upgrading of laboratories
and computer rooms.

The department will co-organize the 33rd
conference Nonconventional Electric Energy
Sources in Cerna Hora, May 2012 and the 13th
international conference Advanced Batteries,
Accumulators and Fuel Cells (A.B.A.F. — 13th) in
Brno, August 2012.

hosted the meeting of Czech and Slovak
colleagues, international conference
Electrotechnology 2011 in Valtice, 14-16
September 2011 (Jifi Kazelle).

Our joint project with Argentina continued and
Professor Visintin of National University of La
Plata arrived for one month stay at our
department and took part in lithium-ion battery
research centred on increased  safety,
measurements of the characteristics of nickel
electrodes for alkaline accumulators. Member of
our department OndFej Cech stayed at National
University of La Plata from 2 November 2011
until 14 December 2011. He also works in the
research centre INIFTA (CONICET) and in the
Centre for Atomic Energy in Bariloche.



In 2011 the department was key investigator of
the research plan ‘Resources, Accumulation and
Optimization of Electric Energy Exploitation in
Conditions of Permanently Sustainable Growth’,
investigator or co-investigator of 2 GACR projects
(‘Relationship of Local Light Emission with
Stochatic Effects on PN Junctions of Solar Cells
at Very Low Temperatures and ‘Increasing of Li-
lon Batteries Safety’), 3 MPO projects
(‘Application of Modern Assembly Technologies
and Materials in Electrical Engineering’,
‘Consortium for Research, Development and
Manufacturing of Water Cooled Sources WHCLV
with Medium-Frequency Inter-Circuit’, ‘Research
of New Electrodes for Alkaline Accumulators’),
2 FEEC projects (‘Materials and Technologies in
Electrical Engineering’, ‘Impact of Current Density
on the Spectrum of Electroluminescence
Radiation of Solar Cell and Its Exploitation for
Automatic Detection of Solar Cell Defects’),
9 FRVS projects and a mobile projects Czech
Republic — Argentina (‘Electrochemical Energy
Storage’).

In 2011 the department became co-investigator
of the project ‘Support of Human Resources and
Knowledge Transfer in Conditions of International
Cooperation of Reserarch Teams’, Operational
Programme Education for Competitiveness. The
co-investigator was Institute of Instrument
Technology, and the project was focused on
reintegration of the Czech research worker on
long-term stay in Germany

into the newly built team of scanning electron
microscopy.

In cooperation with Department of
Microelectronics we continue work on the project
Innovation and Upgrading of Bachelor study area
Microelectronics and Technology and Master
study area  Microelectronics, Operational
Programme Education for Competitiveness.

With University of West Bohemia, Plzen we
cooperate in the European project Partnership in
Electrical and Mechanical Engineering,
Operational Programme, Priority Axis 7.2 Tertiary
Education, Research, Development.  The
department staff are also involved in the
European project ‘Centre of Research and
Exploitation of Renewable Energy Sources’ —
(CVVOZE), Operational Programme Research
and Development, Priority Axis 2 and in research
programme 2 - ‘Chemical and Photovoltaic
Energy Sources’.

Results on the characteristics of scintillation
detector of secondary electrons for microscopes
operating under high pressure in the specimen
chamber (VP-SEM), developed in cooperation
with Institute of Instrument Technology were
published in impact international journal
European Microscopy and Analysis. European
patent EP 2195822 was awarded to the jointly
developed ionization detector for environmental
scanning microscope.
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Major Ressearch Projects
Research of New Electrodes for Alcalic Accumulators - MPO FR-T13/198
Investigator: Miroslav Zatloukal

Resources, Accumulation and Optimization of Electric Power Exploitation in Conditions of Per-
manently Sustainable Growth — SRCR MSM0021630516

Investigator: Jifi Kazelle

Significance of Carbon Additive in Negative Lead-Acid Battery Electrodes — ALABC C2. 2
RU1870010

Investigator: Petr Baca

Relationship of Local Light Emissions with Stochastic Effects on PN Junctions of Solar Cells at
Very Low Temperatures — GACR 102/09/0859

Investigator: Jifi Vanék
Increasing the Safety of Li-lon Batteries — GACR P102/10/2091
Investigator: Marie Sedlafikova

Selected Publications

JIRAK, J.; CUDEK, P.; NEDELA, V. Detection of secondary electrons by scintillation detector at VP SEM.
MICROSCOPY AND MICROANALYSIS. 2011. 2(17). p. 922 - 923. ISSN 1431-9276. (IF(2010)=3,259).
VALSA, J.; FRIEDL, M.; DVORAK, P. Network Model of the CPE. Radioengineering. 2011. 20(3).
p. 619 - 626. ISSN 1210-2512. (IF(2010)=0,503).

BACA, P. Posibilities of electric power storage from renewable sources. Acta Montanistica Slovaca.
2011. 15(2010). p. 100 - 104. ISSN 1335-1788. (IF(2010)=0,134).

SPICAK, P.; SEDLARIKOVA, M.; ZATLOUKAL, M.; NOVAK, V.; KAZELLE, J.; VONDRAK, J.; JIRAK, T.
Preparation and properties of manganese dioxide studied by QCM (revised). Journal of Solid State
Electrochemistry. 2011. 15(3). p. 635 - 639. ISSN 1432-8488. (IF(2010)=2,234).

KRIVIK, P.; BACA, P.; TONAR, K.; MICKA, K.; TOSER, P. Study of the influence of carbon on the
negative lead-acid battery electrodes. Journal of Power Sources. 2011. 196(2011). p. 3988 - 3992. ISSN
0378-7753. (IF(2010)=4,29).

VANEK, J.; STENCEL, J. System for an automatic analysis of defective Solar cells in the Solar Module.
Acta Montanistica Slovaca. 2011. 15(2). p. 105 - 110. ISSN 1335-1788. (IF(2010)=0,134).

Bachelor Degree Programme

Diagnostika a zkuSebnictvi Plo$né spoje a povrchova montaz

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

Elektrotechnické materialy a vyrobni procesy PocitaCove projektovani vyrob, logistika

(prof. Ing. Jifi Kazelle, CSc.) a ekologie vyroby (doc. Ing. Jifi Vanék, Ph.D.)
Materialy a komponenty pro biomedicinu Poéitaéové podpgfa technickych a manazerskych
(doc. Ing. Marie Sedlafikova, CSc.) rv>ra0| (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 plodnych spoju Spolehlivost v eIektrotephnice

(doc. Ing. Petr Baga, Ph.D.) (Ing. Helena Polsterova, CSc.)
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Master Degree Programme

Alternativni zdroje energie Pocitacové navrhové systémy

(doc. Ing. Jifi Vanék, Ph.D.) (Ing. Vitézslav Novak, Ph.D.)

Diagnostické metody v elektrotechnice Properties and Production of Electrotechnic
(doc. Ing. Josef Jirdk, CSc.) Materials (doc. Ing. Josef Jirak, CSc.)
Ekologie vyroby (doc. Ing. Petr Baca, Ph.D.) Rizeni a sprava dat (doc. Ing. Jifi Maxa, Ph.D.)
Elektroizolagni systéemy Spolehlivost a jakost

(Ing. Helena Polsterova, CSc.) (Ing. Helena Polsterova, CSc.)
Klimatotechnologie Struktura a vlastnosti materiald

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

Materialy pro biomedicinské aplikace Technologické projektovani a logistika

(doc. Ing. Marie Sedlafikova, CSc.) (doc. Ing. Jifi Vanék, Ph.D.)

Mechanical Desktop (doc. Ing. Jifi Maxa, Ph.D.) TFfirozmérné modelovani a simulace

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

(Ing. Jifi Stary, Ph.D.) Vyrobni procesy (prof. Ing. Jifi Kazelle, CSc.)
Obnovitelné zdroje energie Zaklady spolehlivosti elektrotechnickych vyrob
(Ing. Petr KFivik, Ph.D.) (Ing. Helena Polsterova, CSc.)

Doctoral Degree Programme

Elektrotechnické materialy, materialové soustavy Vybrané diagnostické metody, spolehlivost,
a vyrobni procesy (prof. Ing. Jifi Kazelle, CSc.) jakost (doc. Ing. Josef Jirak, CSc.)

Laboratories

Laboratory of Alkaline Electrochemical Power Sources (research and development of 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 system 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
climatotechnogy, 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 and measured by commonly used instruments, Helena Polsterova)

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

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, coating laboratory, instruction in Printed
Circuits and Surface Mount Technology and Interconnection and Assembly Technology, Jifi Stary)
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Department of Physics

; Technické 2848/8
Doc. Ing. Lubomir Grmela, CSc. 61600 Brno 16

Head tel.: 541 143 391
fax: 541 143 133
E-mail: ufyz@feec.vutbr.cz

Professors Associate Professosrs

Prof. RNDr. Ing. Josef Sikula, DrSc. Doc. RNDr. Milada Bartlova, Ph.D.

Prof. RNDr. Pavel Tomanek, CSc. Doc. Ing. Lubomir Grmela, CSc.
Doc. RNDr. Pavel Hruska, CSc.
Doc. Ing. Pavel Koktavy, CSc., Ph.D.
Doc. Ing. Karel Liedermann, CSc.
Doc. Mgr. Jan Pavelka, CSc., Ph.D
Doc. Ing. Vlasta Sedlakova. Ph.D.

Lecturers

Ing. Jitka Bristlova, CSc., RNDr. Pavel Dobis, CSc., Ing. Vladimir Holcman, Ph.D., RNDr. Eva Hradilova,
Ing. Petr Sedlak, Ph.D., RNDr. Nadézda Uhdeova, Ph.D.

Ph.D. Students

Hamed Mohamed Abubaker, MSc., Mgr. Nadézda Bogatyreva, Ing. Gabriel Czéfalvay, Ing. Dinara
Dallaeva, Ing. Milo§ Chvatal, Ing. Marian Klampar, Ing. Alexandr Knapek, Ing. Martin Kopecky, Ing.
Robert Mackd, Ing. Milan Spohner, Ing. Jifi Sicner, Ing. Ondre;j Sik, Ing. Pavel Skarvada, Ing. Pavel Tofel,
Ing. Tomas Trcka

Administrative and Technical Staff

Ing. Alexey Andreev, Ph.D., Mgr. Nadézda Bogatyreva, Ing. Gabriel Czéfalvay, Ing. Milo§ Chvatal, Ing.
Marian Klampar, Ing. Alexandr Knapek, Ing. Robert Mackd, Ing. Jifi Majzner, Ph.D., Ing. Toma$ Palai-
Dany, Ph.D., Miroslav Sadovsky, Ing. Petr Sadovsky, Ph.D., Ing. Ondfej Sik, Ing. Pavel Skarvada, Ing.
Pavel Tofel, Ing. Toma$ Tr¢ka, Ing. Alena Vaclavikova, Radimir Vrba

Main Interests

The department provides tuition in basic courses Technology. The subjects Junctions  of

of the Bachelor degree programme Physics 1 and
Physics 2 (full-time and part-time study), Physics
for Information Technology, Physics 1 and
Physics 2 for the programme Biomedical
Technology and Bioinformatics, Nanotechnology,
Modern Physics, Solid Phase Physics and Non-
Destructive Diagnostics, Physics of Dielectrics for
FEEC, Physical Optics for Faculty of Information

Nanostructures and Spectroscopic Methods for
Non-Destructive Diagnostics were offered in the
doctoral study programme.

The tasks 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
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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. Very good results were
achieved in research of the characteristics of
acoustic and electromagnetic emission sensors.

Research was also focused on local
spectroscopy, topography, photoluminescence of
semiconductor and photonic structures and
dielectric relaxation spectroscopy of anorganic
and organic materials. The department
cooperated with European and Japanese
laboratories in the field of noise spectroscopy and

Major Achievements

The regional centre VaV CZ.1.05/2.1.00/03.0072
‘Centre  for  Sensoric, Information and
Communication Systéme’ (SIX) continued its
operations. Incorporated in the project SIX are
two laboratories of the Department of Physics
which were equipped with up-to-date apparatus -
Laboratory of Noise, Dielectric Spectroscopy
(Lubomir  Grmela) and Laboratory  of
Nanometrology (Vladimir Holcman).

In 2011 the majority of the research staff
participated in the research plan MSM
0021630503 — MIKROSYN, with co-investigator
and leader of the team involved in Modern
Diagnostics Lubomir Grmela. The project
outcomes in 2011 are 19 articles in scientific,
mostly impact, journals and several invited
lectures at scientific and research international
and national conferences, 1 patent application,
4 prototypes and 1 utility software.

In the project CEITEC (centre of excellence) the
department participates in creating the top
infrastructure of the programme Advanced
Nanotechnology and Microelectronic Technology
and is responsible for research of optoelectronic
characterization of nanostructures (Lubomir
Grmela).

In 201% the department was involved in 6 GACR,
5 FRVS, 2 MPO, 1 INGO and 3 Kontakt projects,
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nanotechnology, extended cooperation with
Augsburg University in research of dielectrics,
with American universities in Orlando and Rapid
City in metrology, and cooperation with leading
Czech laboratories in the development and
enhancement of the parameters of CdTe
radiation detectors.

Cooperation with the industrial sector continued
on the basis on three economic contracts. Our
partners were also the world leaders ON
Semiconductor and AVX Kyocera.

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 by means of
SNOM, spectral analyzers of signals for the entire
technical frequency spectrum, the automatic
meter Keithley 4200 and a vaccum system for
research of autoemission cathodes in electron
microscopy were purchased.

1 specific research project of Brno University of
Technology and 4 commercial contracts with
industrial companies.

The GACR projects centred on stochastic
processes in semiconductor structures MIS and
MIM, CdTe emission detectors, service time of
autoemission and Schottky cathodes based on
noise analysis and transport spectroscopy,
electromagnetic and acoustic emission in
advanced composite materials and diagnostics of
defects in materials by advanced defectoscopy.

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

The MPO TIP projects dealt with applications of
laser technology in production of quartz crystal
solar cells, in cooperation with Solartec s.r.o and
with research and development of progressive
tools for enhanced quality of billet, wires and
bars, in cooperation with Tfinec Iron and Steel
Works.

Owing to the project INGO, Professor P.
Tomanek became member of Research Advisory
Committee of European Optical Association.

Research of the methodology of increasing the
quality of optoelectronic materials and
components was supported by a BUT grant.



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
niobium condensers.,

In  connection with the development of
nanotechnologies the department received
2 projects for innovation and upgrading of
instruction in physics from the Operation
Programme Education for Competitiveness 2.3

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

We succeeded in presenting the new doctoral
study programme Physical Electronics and
Nanotechnology to Master students and arise

CZ.1.07/2.3.00/09.0214 - IVEFEN ‘Research interest in this study.

Major Research Projects

New Trends in Microelectronic Systems and Nanotechnologies (MIKROSYN) - MSMT CR MSM
21630503

Investigator at Department of Physics: Lubomir Grmela

Research Team Incubator for Physical Electronics and Nanotechnology — MSMT
1.07/2.3.09.0214/S

Investigator: Petr Sadovsky

Nanoscience in Electrical Engineering — Innovation of Study Programmes — MSMT
1.07/2.2.00/15.0147

Investigator: Pavel Dobis

Research and Development of Progressive Tools for Increasing the Surface Quality of Cast
Billets, Bars and Wires— MPO FR-TI2/536

Investigator: Lubomir Grmela

Center of Sensoric, Information and Communication Systems (SIX) — CZ.1.05/2.1.00/03.0072
Investigator at Department of Physics: Lubomir Grmela

Selected Publications

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; BARTLOVA, M.; AUBRECHT, V.; KRENEK, P.; SEMBER,
V.; MASLANI, A. A comparative numerical study of hybrid-stabilized argon-water electric arc.
COMPUTER PHYSICS COMMUNICATIONS. 2011. 182(9). p.1776-1783. ISSN 0010-4655.
(IF(2010)=2,3).

PAVELKA, J.; SIKULA, J.; TACANO, M.; TOITA, M. Activation Energy of RTS Noise. Radioengineering.
2011. 20(1). p. 194 - 199. ISSN 1210-2512. (IF(2010)=0,503).

SKARVADA, P.; GRMELA, L.; TOMANEK, P. Advanced Local Quality Assessment of Monocrystalline
Silicon Solar Cell Efficiency. Key Engineering Materials. 2011. 465(1). p. 239 - 242. ISSN 1013-9826.
(IF(2005)=0,224).

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; KRENEK, P.; BARTLOVA, M.; AUBRECHT, V. Computer
Modeling of Radiative Transfer in Hybrid-Stabilized Argon-Water Electric Arc. IEEE Transactions on
Plasma Science. 2011. p. 2892 - 2893. ISSN 0093-3813. (IF(2010)=1,076).

TOFEL, P.; SIKULA, J.; HAJEK, K.; TROJANOVA, Z.; BUMBALEK, L. Cracks detection in Mg alloy by
electro-ultrasonic spectroscopy. Key Engineering Materials. 2011. 465(1). p. 350 - 353. ISSN 1013-9826.
(IF(2005)=0,224).

TRCKA, T.; KOKTAVY, P.; TOFEL, P. Electromagnetic and acoustic emission signals real-time
measurement, processing and data evaluation. Key Engineering Materials. 2011. 465(1). p. 332 - 335.
ISSN 1013-9826. (IF(2005)=0,224).
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SIK, O.; GRMELA, L.; ANDREEV, A.; SIKULA, J.; BELAS, E. Influence of CdTe material ageing on
relaxation time and noise. NUCLEAR INSTRUMENTS & METHODS IN PHYSICS RESEARCH
SECTION A-ACCELERATORS SPECTROMETERS DETECTORS AND ASSOCIATED EQUIPMENT.
2012. 28(672). p. 1 - 4. ISSN 0168-9002. (IF(2010)=1,142).

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; BARTLOVA, M.; AUBRECHT, V., KRENEK, P;
HRABOVSKY, M.; KAVKA, T.; SEMBER, V.; MASLANI, A. Integrated parametric study of a hybrid-
stabilized argon - water arc under subsonic, transonic and supersonic plasma flow regimes. Journal of
Physics D: Applied Physics. 2011. 44(43). (20 p.). ISSN 0022-3727. (IF(2010)=2,109).

SEDLAK, P.; MAJZNER, J.; SIKULA, J. Noise in Piezoelectric Ceramics at the low temperatures.
Radioengineering. 2011. 20(1). p. 200 - 203. ISSN 1210-2512. (IF(2010)=0,503).

MACKU, R.; KOKTAVY, P.; SKARVADA, P. Non-destructive Characterization of Micro-sized Defects in
the Solar Cell Structure. Key Engineering Materials. 2011. 465(1). p. 314 -317. ISSN 1013-9826.
(IF(2005)=0,224).

PARACKA, P.; KOKTAVY, P.; MACKU, R. PN junction defects detection in solar cells using noise
diagnostics. Key Engineering Materials. 2011. 465(1). p. 359 - 362. ISSN 1013-9826. (IF(2005)=0,224).

ELHADIDY, H.; SIKULA, J.; FRANC, J. Symmetrical current—voltage characteristic of a metal—
semiconductor—-metal structure of Schottky contacts and parameter retrieval of a CdTe structure.
SEMICONDUCTOR SCIENCE AND TECHNOLOGY. 2011. 27(1). p.1-6. ISSN 0268-1242.
(IF(2010)=1,333).

GRMELA, L.; SKARVADA, P.; TOMANEK, P.; MACKU, R.; SMITH, S. Thermal dependence of light
emission from reverse-biased monocrystalline silicon solar cells. SOLAR ENERGY MATERIALS AND
SOLAR CELLS. 2012. 96(1). p. 108 - 111. ISSN 0927-0248. (IF(2010)=4,746).

SEDLAK, P.; TOFEL, P.; SEDLAKOVA, V.; MAJZNER, J.; SIKULA, J.; HASSE, L. Ultrasonics
spectroscopy of silicon single crystal. METROL MEAS SYST. 2011. 18(4). p. 621 - 630. ISSN 0860-
8229. (IF(2010)=0,587).

KOKTAVY, P.; VESELY, V.; KERSNER, Z.; FRANTIK, P.; KOKTAVY, B. Utilization of electromagnetic
and acoustic emission in monitoring of fracture of cementitious composites. Key Engineering Materials.
2011. 465(1). p. 503 - 506. ISSN 1013-9826. (IF(2005)=0,224).

Bachelor Degree Programme
Fyzika 1 (RNDr. Pavel Dobis, CSc.) Fyzika pro informatiky (doc. Ing. Lubomir Grmela,

Fyzika 2 (doc. RNDr. Milada Bartlova, Ph.D.) CSc)
Fyzikalni seminaf (RNDr. Eva Hradilova)

Master Degree Programme

Fyzika pevné faze (doc. Ing. Lubomir Grmela, Nanotechnologie (prof. RNDr. Pavel Tomanek,
CSc.) CsSc.)

Moderni fyzika (doc. Ing. Karel Liedermann, Nedestruktivni diagnostika a fyzika dielektrik
CSc.) (doc. Ing. Karel Liedermann, CSc.)

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

Doctoral Degree Programme

Rozhrani a nanostruktury (prof. RNDr. Pavel
Tomanek, CSc.)
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Spektroskopické metody pro nedestruktivni
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 microsccopy, Vladimir Holcman)

Laboratory of Noise Diagnostics (research of fluctuation processes in solids, mainly electronic
components, electroinsulation materials by partial charges or using electromagnetic and acousic
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 Krhutova, Ph.D.
Head

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

Lecturers

Technicka 3058/10

616 00Brno

tel.: 541 146 040

fax: 541 146349

E-mail: ujaz@feec.vutbr.cz

PaedDr. Alena Baumgartnerova, Mgr. Petra Filova, PhDr. Marcela Borecka, Mgr. Pfemysl Dohnal,
Kenneth Froehling, M.A., Ing. Martin Jilek, Mgr. Miroslav Kotasek, Ph.D., Mgr. Petra Langerova, PhDr.
Dagmar Malikova, Mgr. Jana Kopecka, PhDr. Ludmila Neuwirthova, Ph.D., Mgr. Sarka Rujbrova, Mgr.
Pavel Sedlacek, PhDr. Milan Smutny, Ph.D., Mgr. Agata Walek, Mgr. Marie Zouzelkova-Barto$ova

Administrative and Technical Staff
Miroslava Purova

Main Interests

In 2011 Department of Languages submitted
application for accreditation of a new Bachelor
programme ‘English in Electrical Engineering’
which would equip the graduates with knowledge
of linguistic theory of professional English
together with language skills specific for the
professional language of various disciplines of
electrical engineering. The application was
supported by habilitation in the study area
Linguistics of Germanic Languages. The
Department of Languages at FEEC is the only
workplace among tertiary technical institutions in
the Czech Republic that can provide such highly
specialized subjects. The habilitation was
received for the work ‘Parameters of Professional
Discourse’.

The project of the Operational Programme
Education for Competitiveness ‘Specific Linguistic
and Methodological Qualifications of English
Language Teachers at FEEC and FIT at BUT
was completed in 2011. The project was aimed at
training of language teachers in professional

language and discourse and preparing them for
an innovated concept of language tuition
increasingly focused on professional language
skills. This will be the theoretical basis for purely
professional English courses to be launched in
academic year 2012/13. Another outcome of the
project is an innovated syllabus of the course
English for Ph.D. Students and electronic support
materials. Tution in this course has already been
based on innovated materials.

Research of English as a language of profession
continued and its results have been gradually
implemented in the teaching materials.
Professional discourse analysis considered not
only the pragmatic approach, but also the
sociolinguistic approach taking into account the
environment where English is used as a national
or foreign language. The research results were
presented at the international conference ‘The
Future of English in the Light of Globalization,
Transculturalism, and Internationalization’.
University of Southern Denmark, Kolding,
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Denmark and at ‘International Conference for
Academic Disciplines’, American University of
Rome, Rome, ltaly.

The economic section of the department
innovated, in cooperation with the section of
languages, the popular course Culture of Speech

Major Achievements

In 2011 the three-year project of the Operational
Programme Education for Competitiveness was
completed. The project was targeted at training of
language teachers in the methodology of
teaching professional English and providing them
with the theory of professional discourse used in
electrical engineering and information technology.
It is a unique theoretical preparation based on
research of professional English conducted at the
department in the past decade. The project was
concluded with a workshop with invited guests
from Vilnius. The research of English as
a professional language of electrical engineering
and information technology resulted in habilitation

Bachelor Degree Programme

Angli¢tina efektivni ¢teni anglickych textd (PhDr.
Marcela Borecka)

Anglictina pro bakalafe- mirné pokrocili 1 (Mgr.
Sarka Rujbrova)

Anglictina pro bakalafe- mirné pokrocili 2 (Mgr.
Marie Zouzelkova Barto$ova)

Angli¢tina pro bakalare- stfedné pokrocili 1 (Mgr.
Agata Walek)

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

Angli¢tina pro Evropu (Mgr. Pfemysl Dohnal)
Etika podnikani (Ing. Martin Jilek)

InZenyrska pedagogika a didaktika (Ing. Martin
Jilek)

Kultura projevu a tvorba textd (Ing. Martin Jilek)

Kurs profesni anglictiny pro elektroinzenyrstvi
a informatiku (PhDr. Ludmila Neuwirthova, Ph.D.)

Master Degree Programme

Angli¢tina efektivni ¢teni anglickych texta (PhDr.
Marcela Borecka)

Angli¢tina pro Evropu (Mgr. Pfemysl Dohnal)
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and Generation of Texts, and 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.

in the study area Linguistics of Germanic
Languages at Masaryk University in Brno. On this
research we also based our application for
accreditation of a new Bachelor study programme
English in Electrical Engineering. In this
academic year a new Master programme course
English for Life was launched. It is focused on
language functions and provides information on
the cultural differences between European Union
countries, United States and Canada. Emphasis
is laid on basic language competences, and
mainly on the socio-cultural aspects that must be
taken into account when starting a professional
career in the globalizing world.

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)
Obchodni angli¢tina (PhDr. Dagmar Malikova)
Pedagogicka psychologie (Ing. Martin Jilek)
Manazerské ucetnictvi (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)

Angli¢tina pro pokrocilé (M. A. Kenneth
Froehling)

Angli¢tina pro stfedné pokrocilé (Mgr. Pfemysl
Dohnal)



Angli¢tina pro zZivot (Mgr. Pfemysl Dohnal)
Etika podnikani (Ing. Martin Jilek)
Kultura projevu a tvorba textt (Ing. Martin Jilek)

Kurs profesni angli¢tiny pro elektroinZzenyrstvi
a informatiku (PhDr. Ludmila Neuwirthové, Ph.D.)

Manazerské ucetnictvi (Ing. Martin Jilek)

Némcina pro mirné pokrocilé (Mgr. Pavel
Sedlacek)

Némcina pro pokrocilé (Mgr. Pavel Sedlacek)
Némcina pro zacateCniky (Mgr. Pavel Sedlacek)

Doctoral Degree Programme

Angli¢tina pro doktorandy (PhDr. Dagmar
Malikova)

Obchodni angli¢tina (PhDr. Dagmar Malikova)
Manazerské ucetnictvi (Ing. Martin Jilek)

Rustina pro mirné pokrocilé (PaedDr. Alena
Baumgartnerova)

Rustina pro za¢ate¢niky (PaedDr. Alena
Baumgartnerova)

Spanélstina pro mirné pokrogilé (PhDr. Marcela
Borecka)

Spanélstina pro zadateéniky (PhDr. Marcela
Borecka)
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Department of Mathematics

Doc. RNDr. Zdenék Smarda, CSc.
Head

Professors

Prof. RNDr. Josef Diblik, DrSc.

Prof. RNDr. Vaclav Havel, DrSc.
Prof. RNDr. Jan Chvalina, DrSc.
Prof. RNDr. FrantiSek Neuman, 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. Martin Kovar, Ph.D.
Doc. RNDr. Josef Zapletal, CSc.

RNDr. Petr Fuchs, Ph.D., Mgr. Irena Hlavickova, Ph.D., RNDr. Dana Hlinéna, Ph.D., RNDr. Edita
Kolafova, Ph.D., RNDr. Vlasta Krupkova, CSc., Mgr. Michal Novak, Ph.D., RNDr. Zdenék Svoboda,

CSc., Mgr. Marie Tom$ova, Mgr. Jifi Vitovec, Ph.D.

Ph.D. Students

Ing. Olga Archalousova, Mgr. Vladislav Biba, Ing. Jaroslav Klimek, Mgr. Blanka Moravkova, Mgr. Alena
Ryvolova, Ing. Petr Skorkovsky, Mgr. Hana Balcarova, Alena Chernikava, Ganna Konstantinivna

Piddubna, Stépan Krehlik

Administrative and Technical Staff
Eva Simeckova

Main Interests

Department of Mathematics is responsible for
tuition in subjects in full-time and part-time
Bachelor programme (Mathematics 1,
Mathematics 2, Mathematics 3), in full-time and
part-time Master programme (Modern Numerical
Methods, Matrix and Tensor Calculus, Differential
Equations in Electrical Engineering, Probability,
Statistics and Operations Research). The
department provides tuition in two Ph.D. courses
(Discrete Processes in Electrical Engineering,
Probability, Stochastic Processes, Operations
Research) and in a number of courses for the
Faculty of Information technology.

Research was focused on several areas:

1.Weak feedback linear systems. The asymptotic
description of the solution of Emden-Fowler
discrete equations was given, describing micro-
and nano- phenomena. Stabilty of new
categories of linear and nonlinear neutral
differential equations was proved by means of
Lyapunov-Krasovskii functionals. The second
Lyapunov method and the topological method
were combined to define the solution
characteristics on infinite time intervals. The
topological method was applied to feedback
processes, where the feedback is also dependent
on the instantaneous rate of change of states,
and to processes where the time variable can
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change, continuously and by impulse, or by an
arbitrary combination of changes.

2. The second area of interest was
multiautomatic analysis based on change of the
continuity space of continuos real functions and
on a hypergroup of second-order linear
differential operators with positive continuous
coefficient in the first derivation consisting in
expressing the automatic in the form of the sum
of perfect semi-simple subautomatics-
components also called the Letychevski layers.

3. The third area of interest is centred on
investigation of general causal structures for
quantum gravitation. The causal site defines

Major Achievements

The department was involved in 2 GACR
projects, 2 ESF OPVK projects 1.3 and 2.2,
3 FRVS projects, 2 specific research projects,
one of them inter-faculty project (Faculty of
Electrical Engineering and Communication and
Faculty of Mechanical Engineering).

The department participated in two research
plans: MSMO0021630503 - ‘New Trends in
Microelectronic Systems’ and MSM0012630529 —
‘Intelligent Systems in Automation’.

A contribution of our involvement in research
projects was cooperation with renowned
specialists  (Professor Braverman, USA,
Professor Khusainov, Ukraina, Professor Zacher,
Turkey, Professor Berezansky, Israel, Professor
Dzalladova, Ukraina, Professor Khan, China,
Professor Nowak, Austria).

Major outcomes:

Integral representations and Lyapunov-Krasovskii
functionals were applied to study the stability and
non-stability of solutions, including results on
exponential stability of solutions of equations for
stochastic control systems and estimates of
perturbation of nonlinear indirect interval
regulator system of neutral type.

72

canonically the associated compact T1-
topological space that is super-connected and not
Hausdorff’'s. This space was tested to find out
whether the causal site was defined by the
Minkowski four-dimensional spacetime. Then the
canonical topology is de-Groot dualization of the
general Eucleidan topology and the Minkowski
spacetime. The result would indicie that the real
‘topology around us’ was created by a causal
structure, apparently a primary structure of
generalized spacetime, also carrying topological
information.

Delayed exponential matrix was used for
solutions of linear partial differential equations
and representation of solutions of differential
equations.

New results were achieved on convergence of all
solutions of discrete equations on arbitrary
discrete intervals.

New algorithms for fractional functional equations
were designed by modification of the Adomian
decomposition method and homotopic
perturbation method.

Some results were received for publication in
impact journals Abstract and Applied Analysis,
Advances in Difference Equations, Journal of
Applied Mathematics.

The department
conferences:

ICSC - Seventh International Conference on Soft
Computing Applied in Computer and Economic
Environments, 21 January 2011, Hodonin.

XXIX International  Colloquium on the
Management of the Educational Process, 20 May
2011, Brno.

coorganized international



Major Research Projects

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 Novak

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: Zden&k Smarda

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

Oscillatoric and Asymptotic Characterictics of Differential Equations — GACR 201/08/0469
Investigator: Josef Diblik

Selected Publications

DIBLIK, J.; BASTINEC, J.: SMARDA, Z.; BEREZANSKY, L. A final result on the oscillation of solutions of
the linear discrete delayed equation \Delta x(n)=-p(n)x(n-k) with a positive coefficient. Abstract and
Applied Analysis. 2011. vol. 2011, (Article ID 58632). p. 1 - 28. ISSN 1085-3375. (IF(2010)=1,442).

DIBLIK, J.; BASTINEC, J.; SMARDA, Z. An explicit criterion for the existence of positive solutions of the
linear delayed equation $\dot x(t)=-c(t)x(t-\tau(t))$. Abstract and Applied Analysis. 2011. 2011(11). p. 1 -
10. ISSN 1085-3375. (IF(2010)=1,442).

DIBLIK, J.; HLAVICKOVA, I. Asymptotic behavior of solutions of delayed difference equations. Abstract
and Applied Analysis. 2011. 2011(Article ID 67196). p. 1 - 24. ISSN 1085-3375. (IF(2010)=1,442).
DIBLIK, J.; SMARDA, Z.; RUZICKOVA, M.; SUTA, Z. Asymptotic convergence of the solutions of
a dynamic equation on discrete time scales. Abstract and Applied Analysis. 2011. 2011(1). p. 1 - 20.
ISSN 1085-3375. (IF(2010)=1,442).
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Matematika 1 (RNDr. Edita Kolafova, 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.
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Computer Laboratories (2) (instruction in Computers and Programming 2, simulation of application
mathematical thematic wholes using the Matlab, Maple, Mathematica software, Petr Fuchs)

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

StatSoft and MapleSim, Michal Novak)
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Main Interests

The department provides 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
programmes.

Research is centred on basic and applied
research of integrated circuits, sensors and
microelectronic technologies. The main areas of
interest are current mode circuits, switching
current circuits and evaluation of signals from
chemosensors and biosensors, mainly gases and
pesticides, microelectrodes  modified by
nanostructures (nanotubes, nanocolumns),
simulation and evaluation of the reliability of 3D
linking systems.

The department closely cooperated (student
placements) with Technical University in Sofia
(Bulgaria) and KHBO Brugge in Belgium,
maintained research cooperation with the
company Autoflug Hamburg, Catalania University
Rovira i Virgili in Tarragona, the research
laboratory IMEC-KHBO in Belgium, Yeditepe
University Istanbul and King Mongkut’s Institute
of Technology North Bangkok.

In cooperation with King Mongkut's University of
Technology North Bangkok, Yeditepe University
Istanbul, University Delhi and Suan Sunandha
Rajabhat University oscillators were synthetized

Major Achievements

In 2011 members of the department were
involved in 3 projects of the 6th FP EU and in
3 projects of the 7th FP EU in programmes
ARTEMIS JU and ENIAC JU, 7 GACR, 1 GAAV,
10 FRVS, 6 MPO, 2 TACR projects and 1 project
of the National Research Programme of the
Ministry of Education.

In June 2011 the department organized the
international conference ‘Electronic Devices and
Systems EDS 2011’ with participation of Czech
and international experts. There were 60 papers
on microelectronics and technology.

The group involved in microelectronic technology
headed by I|. Szendiuch focused on lead-free
solders, their service life and longterm reliability
of soldered connections which were the subject
of a TACR project. Research and development of
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using newly developed active elements CDTA,
ZC-CDTA and ZC-CG-CDBA. Research of
memristive systems has been conducted in
cooperation with Professor Massimiliano Di
Ventra of the Department of Physics, University
of California, San Diego, who is recognized as
the successor of Professor Chua in applications
of memo-systems in artificial intelligence and
nanotechnology.

In close cooperation with Pbt Roznov pod
Radhostém new cleaning methods have been
devised in connection with manufacturing of
modern cleaning equipment (with focus on after-
soldering cleaning and cleaning of templates).
Prototypes of sensors developed on the principle
of balance thermodynamics (cooperation with HIT
s.r.0.) were tested. In cooperation with TU Wien
new types of flow sensors were implemented by
the LTCC.

In cooperation with Joint Research Center,
Institute for Energy, Petten, Holland the group led
by J. Bousek tested newly developed hydrogen
sensors. Results were published in the impact
International Journal of Hydrogen Energy. The
group  continued research of sputtered
passivation and antireflection layers of crystalline
solar cells.

cleaning methods continued in compliance with
the requirements of environmental management.
Another area of interest was modelling of thermal
stress in soldered connections and casing in
ANSYS, including contacting and modelling
contacts of semiconductor chips, in cooperation
with industrial partners. The unique thermal
balance sensor (MPO project) was implemented,
and testing of prototypes in industrial applications
was completed. A patent application ‘Dispensing
Apparatus Arrangement for Selective Deposition
of Pastes and Adhesives’ was submitted. Results
were published and presented at Web of Science
(ISI) conferences.

The group LabSensNano (Laboratory of

Microsensors and Nanotechnology) led by
J. Hubalek continued research and developement



of chemical sensors and biosensors for medical
and environmental applications. They devised
a uniqgue method for fast detection of viruses
implementable on Lab on achip, elaborated
a methodology for in-vivo imaging making use of
quantum dot, designed a system for
electrochemical mass-screening using a sensor
field and eight-channel device. The group
registered a utility sample for an automated
device for deposition of nanostructures and
submitted two patent applications, one on this
device and the other on separation of biological
substances in analysis. Research results were
published in several impact journals and
presented at ISI WOS conferences.

Professor D. Biolek led the team involved in
development of models of the so called mem-
systems focused on memristors, memcapacitors
and memconductors, development of non-
conventional active elements for analog signal
processing, electronic tuning, tunable current-

Major Research Projects

mode oscillators and frequency filters based on
non-conventional active elements. In 2011
numerous responses were received, among them
citations on Web of Science (ISI).

In research of non-conventional microelectronic
active elements a number of novel circuit
principles were devised - ZC-CITA (Z-Copy
Current Inverter Transconductance Amplifier),
VD-DIBA (Voltage-Differencing Differential Input
Buffered Amplifier), CFBTA (Current Follower
Buffered Transconductance Amplifier), CIBTA
(Current Inverter Buffered Transconductance
Amplifier), CIBDITA (Current Inverter Buffered
Differential Input Transconductance Amplifier)
and ZC-CG-CDBA (Z Copy — Controlled Gain —
Current Differencing Buffered Amplifier). An
outstanding achievement was the article
published in ‘Journal on Circuit Theory and
Applications’, a journal with the highest impact
factor, dealing with the theory of circuits.

E3Car Nanoelectronics for an Energy Efficient Electrical Car — ENIAC JU Project 120001 (FP7)

Investigator: Radimir Vrba

Memristive, Memcapacitive and Meminductive Systems: Basic Research, Modelling and Simulati-

on — GACR P102/10/1614
Investigator: Dalibor Biolek

Research and Development of Digitally Tunable Integrated Circuits Operating in Mixed Mode —

GACR 102/09/1628
Investigator: Radimir Vrba

Novel Constructions and Utilization of Nanobiosensors and Nanosensors in Medicine (NANOSE-

MED) — GA AV CR KAN208130801
Investigator: Jaromir Hubalek

New Trends in Microelectronic Systems and Nanotechnologies (MIKROSYN) - MSMT CR

MSM0021630503
Investigator: Radimir Vrba
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Integrovana optoelektronika
(doc. Ing. FrantiSek Urban, CSc.)

Konstrukce a technologie elektronickych zafizeni
(prof. Ing. Vladislav Musil, CSc.)

Metody navrhu analogovych integrovanych
obvodu (prof. Ing. Vladislav Musil, CSc.)

Metody navrhu digitalnich integrovanych obvodu
(prof. Ing. Vladislav Musil, CSc.)

Microelectronics in English
(prof. Ing. Jaromir Brzobohaty, CSc.)

Mikroelektronické obvody
(Ing. Daniel Beé¢var, Ph.D.)

Mikroelektronické prvky a struktury
(Ing. Ondrej Hégr, Ph.D.)
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Mikrosenzory a mikromechanické systémy
(doc. Ing. Jaromir Hubalek, Ph.D.)

Modelovani a poc€itatova simulace

(prof. Ing. Dalibor Biolek, CSc.)

Navrh a konstrukce elektronickych pfistroju
(prof. Ing. Vladislav Musil, CSc.)

Navrh analogovych integrovanych obvod
(doc. Ing. Jifi Haze, Ph.D.)
Optoelektronika a optické komunikace
(doc. Ing. FrantiSek Urban, CSc.)

Podnikatelské minimum
(doc. Ing. Pavel Legat, CSc.)

Modelovani a simulace v mikroelektronice
(doc. Ing. Jaroslav Kadlec, Ph.D.)

Moderni technologie elektronickych obvodu

a systém (doc. Ing. lvan Szendiuch, CSc.)
Navrh elektronickych pFistroju

(doc. Ing. Radek Kuchta, CSc.)

Nové obvodové principy pro navrh integrovanych
systému (prof. Ing. Jaromir Brzobohaty, CSc.)
Podnikatelské minimum

(doc. Ing. Pavel Legat, CSc.)

Praktické minimum podnikatele

(doc. Ing. Pavel Legat, CSc.)

Rizeni jakosti

(Ing. Radovan Novotny, Ph.D.)

Teorie vzajemného pfevodu analogového

a Cislicového signalu

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

Vakuova technika

(doc. Ing. Jaroslav Bousek, CSc.)

Vyroba soucastek a konstrukénich prvku
(doc. Ing. Ivan Szendiuch, CSc.)



Doctoral Degree Programme

Mikroelektronické systémy Mikroelektronické technologie
(prof. Ing. Vladislav Musil, CSc.) (doc. Ing. Jaromir Hubélek, Ph.D.)

Laboratories

Laboratory of Electronic Components (instruction in Electronic Components, Analog Electronic
Circuits, Ondfej Hégr, Jaroslav BouSek)

Laboratory of Microsensors and Nanotechnologies (research laboratory of chemistry, chemical
sensors, development of electronic devices, electron microscopy, Jaromir Hubalek)

Laboratory of Microelectronic Technology (thick films, solder surface mount, lead-free soldering and
casing, instruction in Microelectronics and Assembly Technology, Manufacturing of Components and
Construction Elements, Modern Technology of Electronic Circuits and Systems, student projects, Ivan
Szendiuch)

Laboratory of Vacuum Technology (research and development laboratory, Jaroslav BouSek, Josef

Sandera)

Laboratory of Microsensors (instruction in Microsensors and Micromechanical Systems, Jaromir
Hubalek)

Design Laboratory of Electronic Devices and Systems (instruction in Digital Circuits and
Microprocessors, electronic Systems, Analog/Digital Signal Conversion, student projects, Pavel Steffan)

Laboratory of Integrated Circuit Design (instruction in Design of Analog Integrated Circuits and Design
of Digital Integrated Circuits, student projects, Roman Prokop)

Laboratory of Optoelectronics and Laser Technology (instruction in Optoelectronics, student projects,
FrantiSek Urban)

Computer Laboratory (computer exercises for various subjects, self-study, Internet, David Nejezchleb,
Jan Prasek)

Laboratory for Semiconductor Components Characterization — Testing of Chips (instruction in
Manufacturing of Components and Construction Elements, student projects, Jaromir Hubalek)
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Department of Radioelectronics

~ ; Purkyriova 464/118
Prof. Dr. Ing. Zbynék Raida 61200 Brio 12
Head tel.: 541 149 105

fax: 541 149 244
E-mail: urel@feec.vutbr.cz

Professors Emeriti

Prof. Ing. Tomas I?ostél, DrSc.
Prof. Ing. Vaclav R[ény, CSc.
Prof. Ing. Vladimir Sebesta, CSc.

Professors Associate Professors

Prof. Ing. Lubomir Branéik, CSc. Doc. Ing. Tomas Fryza, Ph.D.
Prof. Ing. Stanislav Hanus, CSc. Doc. Ing. Tomas Kratochvil, Ph.D.
Prof. Ing. Miroslav Kasal, CSc. Doc. Ing. Roman Marsalek, Ph.D.
Prof. Dr. Ing. Zdené&k Kolka Doc. Ing. Jifi Petrzela, Ph.D.

Prof. Ing. Ale$ Prokes, Ph.D. Doc. Ing. Jifi Sebesta, Ph.D.

Prof. Dr. Ing. Zbynék Raida

Prof. Ing. Milan Sigmund, CSc.

Prof. Ing. Otakar Wilfert, CSc.

Lecturers

Ing. Viera Biolkova, Ing. Jifi Dfinovsky, Ph.D., Ing. Zbynék Fedra, Ph.D., Ing. Lucie Hudcova, Ph.D.,
Ing. lvana Jakubovd, Ing. Michal Kubi€ek, Ph.D., Ing. Jaroslav La¢ik, Ph.D., Ing. Zbynék Luke$, Ph.D.,
Ing. Vaclav Michalek, CSc., Ing. Jan Prokopec, Ph.D., Ing. Martin Slanina, Ph.D. Ing. Tomas Urbanec,
Ph.D., Ing. Petr Vagner, Ph.D.

Research Workers

Ing. Ondfej Baran, Ph.D., Dr. Techn. Vojtéch Derbek, prof. Hans Ludwig Hartnagel, Ing. Peter Kovacs,
Ph.D., doc. RNDr. Jitka Poménkova, Ph.D., Ing. Jan Puskely, Ph.D., Dipl. Ing. Dr. Techn. Michal Ries

Ph.D. Students

Ing. Filip Adamec, Ing. Radek Balada, Ing. Jifi Blumenstein, Ing. Libor Bolec¢ek, Ing. Jan Ciganek, Ing. Ivo
Dufek, Ing. Martin DuSek, Ing. Jifi Dvofak, Ing. Radek Dvofak, Ing. Tomas Gétthans, Ing. Viadimir
Hebelka, Ing. Zdenék Hrubo$, Ing. Petr Kadlec, Ing. Ondrfej Kaller, Ing. Edward Kasem, Ing. Zdenék
Kincl, Ing. Lukas Klozar, Ing. Vlastimil Koudelka, Ing. Pavel Kukolev, Ing. Demian Lekomtcev, Ing. Tomas
Mikulasek, Ing. Jifi Milo$, Ing. Kamil Pitra, Ing. Ladislav Polak, Ing. Juraj Poliak, Ing. Ales Povalag, Ing.
Vaclav Rizek, Ing. Jitka Svobodova, Ing. Viadimir Sedénka, Ing. Roman Sotner, Ing. Viadimir Sporik,
Ing. Petr Sramek, Ing. Milan Stohanzl, Ing. Pavel Straus, Ing. Jifi Vorek, Ing. Petr V8etula, Ing. David
Wolansky, Ing. Jifi Zachar, Ing. Lenka Zelinov4, Ing. David Zeman
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Administrative and Technical Staff

Bc. Josef Bana, Ing. Jan Bartyzal, Ing. Martin Horak, Eh.D., Dr. Ing. Pavel Horsky, Ing. Michal Pokorny,
Ing. Jaroslav Rumanek, Ph.D., Dora Sebestova, Petra Sipova, Ale$§ Vanzura, Jaroslav Vorac

Main Interests

Research is focused on modern electronic
circuits, novel signal processing methods,
microwave circuits and antennas. Our areas of
interest are mobile, satellite and optical
communications, television technology,
microprocessor technology and low-frequency
electronics and electromagnetic compatibility.

In 2011 research was supported by two research
plans, two projects of the Operational Programme
‘Education for Competitiveness’ and one
research centre. The staff participated in Czech
Science Foundation projects (8 standard, 4 post-
graduate a 2 doctoral projects). The department
was also involved in 6 MPO projects.

We were also involved in 3 FP7 projects and
3 COST projects, cooperated in 2 contracts for
international partners (Volkswagen, EGSTON)
and nearly 10 contracts for Czech partners. In

Major Achievements

The department continued, in cooperation with
Departments of Telecommunications,
Microelectronics and Physics, building the
regional ‘Centre of Applied Research SIX
(Centre of Sensoric, Information and
Communication  Systems) with  completion
scheduled for 2012.

The research teams involved in the ‘Programme
of Microwave Technology’ and ‘Programme of
Wireless Technology’ of Centre SIX have been
intensively preparing for international research
cooperation within the framework of the OP VK
WICOMT project ‘Wireless Communication
Teams’. Responsible for preparation of the
‘Programme of Microwave Technology’ s
Professor Hans Hartnagel of Technical University
Darmstadt, the ‘Programme of Wireless
Technology’ is led by Dr. Michal Ries of
Technische Universitat Wien.

In 2011 the department joined international
activities of COST ( 1C1101 Optical Wireless
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2011 activities of the department were supported
by the company T-Mobile.

Research results are immediately incorporated in
Bachelor, Master and Ph.D. programmes.
Upgrading of the educational process was
supported by 20 FRVS projects. Financial
support was also received from partner
companies.

The department cooperates with many
organizations and societies. Staff members are
engaged in the committee of the Czech and
Slovak section of IEEE. The department supports
activities of the Radioclub OK2KOJ and Student
Section of IEEE at Brno University of Technology.
There has been active cooperation with the
Czech Electrotechnical Society. The department
is a collective member of the international
organization AMSAT.

Communications - An Emerging Technology,
IC1102 Versatile, Integrated, and Signal-aware
Technologies for Antennas (VISTA) and IC1004
Cooperative Radio Communications for Green
Smart Environments).

In addition to the two FP7 projects (HIRF-SE,
High Intensity Radiated Field - Synthetic
Environment, ACOST, Advanced Communication
Systems and Technologies) our team joined the
project ARTEMOS (Agile RF Transceivers and
Front-Ends for Future Smart Multi-Standard
Communication Applications).

In 2011 we continued cooperation with
Volkswagen, T-Mobile Czech Republic,
OMICRON and AVX. The department started
cooperation with EGSTON and Marsays, and
was involved in four projects of the programme
Centrope  Vouchers (cooperation between
a university and a company from two different
Central European countries).



Major Research Projects

Advanced Communication Systems and Technologies — FP7, 230126

Investigator: Zdenék Kolka

Agile RF Transceivers and Front-Ends for Future Smart Multi-Standard Communications Appli-
cations — FP7, 270683-2

Investigator: Tomas Kratochvil

Center of Sensoric, Information and Communication Systems (SIX) - MSMT
CZ.1.05/2.1.00/03.0072

Investigator: Zbynék Raida

Wireless Communication Teams (WICOMT) —- MSMT CZ.1.07/2.3.00/20.0007
Investigator: Zbynék Raida

High Intensity Radiated Fields — Synthetic Environment — FP7, 205294
Investigator: Zbynék Raida
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Bachelor Degree Programme

Analogové elektronické obvody
(prof. Ing. Lubomir Branc¢ik, CSc.)

Navrh analogovych filtr(i (Ing. Jifi Petrzela, Ph.D.)
Elektromagneticka kompatibilita

(Ing. Jifi Dfinovsky, Ph.D.)

Elektromagnetické viny, antény a vedeni

(prof. Dr. Ing. Zbynék Raida)

Elektronické praktikum (Ing. Ivana Jakubova)

Impulzova a ¢islicova technika
(doc. Ing. Tomas Fryza, Ph.D.)
Komunikacéni systémy

(doc. Ing. Ales Prokes, Ph.D.)

Mikroprocesorova technika a embedded systémy
(doc. Ing. Tomas Fryza, Ph.D.)

Napajeni elektronickych zafizeni
(Ing. Michal Kubi¢ek, Ph.D.)

Nizkofrekvenc¢ni a audio elektronika
(doc. Ing. Tomas Kratochvil, Ph.D.)

Zaklady optickych komunikaci a ptoelektronika
(prof. Ing. Otakar Wilfert, CSc.)

Master Degree Programme

Advanced radio communication systems
(Ing. Martin Slanina, Ph.D.)
Softwarové radio

(doc. Ing. Roman Marsalek, Ph.D.)
Antény a Sifeni radiovych vin

(Ing. Zbynék Lukes, Ph.D.)

CAD v mikrovinné technice

(prof. Dr. Ing. Zbynék Raida)
Digitalni televizni systémy

(doc. Ing. Tomas Kratochvil, Ph.D.)
Elektronik in Deutsch

(prof. Ing. Milan Sigmund, CSc.)
Fotonika a optické komunikace
(Ing. Lucie Hudcova, Ph.D.)
Kvantova a laserova elektronika
(prof. Ing. Otakar Wilfert, CSc.)

Mikrokontrolery pro pfistrojové aplikace
(Ing. Zbynék Fedra, Ph.D.)

Mikrovinna integrovana technika
(Ing. Zbynék Lukes, Ph.D.)

PocitaCe a programovani 2
(doc. Ing. Jifi Sebesta, Ph.D.)

Pocitacové feSeni elektronickych obvodl
(prof. Dr. Ing. Zdenék Kolka)

Pocitacové feseni komunikaénich systému
(Ing. Petr Vagner, Ph.D.)

Radiové a mobilni komunikace
(prof. Ing. Stanislav Hanus, CSc.)

Radiové pfijimace a vysilace
(doc. Ing. AlesS Prokes, Ph.D.)

Signaly a soustavy
(prof. Ing. Milan Sigmund, CSc.)

Moderni bezdratova komunikace
(Ing. Martin Slanina, Ph.D.)

Vysokofrekvenéni a mikrovinna technika
(Ing. Petr Vagner, Ph.D.)

Vysokofrekvenéni technika a antény
(prof. Ing. Miroslav Kasal, CSc.)

Zaklady televizni techniky
(prof. Ing. Stanislav Hanus, CSc.)

Navrhovani radiovych spojli

(Ing. Jaroslav Lacik, Ph.D.)
PocitaCové a komunikaéni sité

(prof. Dr. Ing. Zdenék Kolka)
PocitaCové systémy a jejich aplikace
(Ing. Zbynék Fedra, Ph.D.)

Programovatelné logické obvody
(Ing. Michal Kubic¢ek, Ph.D.)

Radioelektronicka méreni
(Ing. Jifi Dfinovsky, Ph.D.)

Radiolokacni a radionavigacni systémy
(doc. Ing. Jifi Sebesta, Ph.D.)

Smérové a druzicové spoje
(prof. Ing. Miroslav Kasal, CSc.)

Systémy mobilnich komunikaci
(Ing. Jan Prokopec, Ph.D.)

Teorie elektronickych obvodu
(Ing. Jifi Petrzela, Ph.D.)

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

Doctoral Degree Programme

Moderni digitalni bezdratova komunikace Navrh modernich elektronickych obvodu
(prof. Ing. Milan Sigmund, CSc.) (prof. Dr. Ing. Zdenék Kolka)

Laboratories
Laboratory of Analog Electronic Circuits (instruction in analog technology, lvana Jakubova)

Laboratory of Low-Frequency Applications (instruction in audio technology, If electronics and power
supply systems for electronic devices, Tomas Kratochvil)

Laboratory of Signals and Digital Technology (instruction in signals and digital technology, Viera
Biolkova)

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

Laboratory of Communication Systems (research and instruction in communication systems and data
transmission, Ale$ Prokes)

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

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

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

Laboratory of Mobile Communication (research and instruction in mobile wireless communications
and systems, Stanislav Hanus, Jan Prokopec)

Laboratory of Antennas and Electromagnetic Field (research and instruction in EM fields, antennas
and design of radio links, Jaroslav Lacik)

Laboratory of Radio Relay and Satellite Communication (instruction in radio and satellite
communication, radiolocation and navigation, Miroslav Kasal)

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 Vanzura)

PC Laboratory (two laboratories for computer-aided exercises in circuits, signals and systems, special
areas of radioelectronics and communication technology, Zbynék Fedra)

Research Laboratory of Experimental Satellite Communicaton (research and development of
subsystems for satellite communication and navigation, telemetric and command stations of experimental
AMSAT satellites, Miroslav Kasal)
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Lecturers
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Herencsar, Ph.D., Ing. Jifi HoSek, Ph.D., Ing. Jan Jefabek, Ph.D., Ing. Ladislav Kana, Ing. Jan Karasek,
Ing. Jaroslav Koton, Ph.D. Ing. Martin Koutny, Ph.D., Ing. Ondfej Krajsa, Ph.D., Ing. David Kubanek,
Ph.D., Ing. Anna Kubankova, Ph.D., Ing. Petra Lambertova, Ing. Jaromir Macak, Ing. Zdenék Martinasek,
Ing. Jifi Mekyska, Ing. lvan Mi€a, Ing. Petr Mlynek, Ing. Petr Minster, Ing. Toma$ Pelka, Ing. Libor
Potucek, Ing. Jifi Pfinosil, Mgr. Pavel Rajmic,Ph.D., Ing. Luka$ Rucka, Ing. Kamil Riha, Ph.D., Ing. Jifi
Schimmel, Ph.D., Ing. Jifi Sobotka, Ing. Petr Sysel, Ph.D., Ing. Pavel éilhavy, Ph.D., Ing. Milan Simek,
Ph.D., Ing. Jan Spifik, Ing. Pavel Vajsar

Ph.D. Students

Ing. Patrik Babnic, Ing. Jifi Balej, Ing. Milan Bartl, Ing. Vladislav BartoSik, Ing. Radek Benes, Ing. Miroslav
Botta, Ing. Radek Cervenec, Ing. Viadimir Cervenka, Ing. Vit Danécek, Ing. Radek Dolezel, Ing. Pavel
Dvorak, Ing. Pavel Endrle, Ing. Milan Grenar, Ing. Jan Hajny, Ing. Martin Hasmanda, Ing. Vaclav Henzl,
Ing. Mojmir Jelinek, Ing. Tomas Jelinek, Ing. Jan Karasek, Ing. Hasan Khaddour, Ing. Radko Krkos, Ing.
Ale§ Kfupka, Ing. Pavel Kubi€ek, Ing. David Kurc, Ing. Jaromir Mac¢ak, Ing. Vaclav Mach, Ing. Tomas
Méacha, Ing. Nermin Makhlouf, Ing. Luka$ Malina, Ing. Zdenék Martinasek, Ing. Jifi Mekyska, Ing. Petr
Mlynek, Ing. Patrik Moravek, Ing. Ondfej Morsky, Ing. Petr Mrakava, Ing. Lubomir Mraz, Ing. Jakub
Miller, Ing. Petr Minster, Ing. Lubo$ Nagy, Ing. Yara Omran, Ing. Kristian Orlovsky, Ing. Ales Pospisil,
Ing. Radek Pospisil, Ing. Zdenék Prusa, Ing. Ondrej Raso, Ing. Pavel Reichert, Ing. Ale§ Rocek, Ing.
Martin Rosenberg, Ing. Lukas Rlcka, Ing. Jifi Sobotka, Ing. Peter Stancik, Ing. Ivo Strasil, Ing. Martin
Sykora, Ing. Juraj Szécs, 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. Petr Vychodil, Ing. Jan Zatyik, Ing. Martin Zukal

89



Administrative and Technical Staff

RNDr. Petr Bilek, Jitka Halouskova, Jaroslav Klon, Mgr. Otakar KFfiz, Magda Lounkova, Bc. Jaroslav
Meixner, Jana Noskova, Pavel Novotny, Luka$ Pazdera, Robert Pernica, Bohuslava Raidova, Jitka

Sichova

Main Interests

Department of Telecommunications develops the
Bachelor programme study area Teleinformatics
and Master programme study area
Telecommunications and Information
Technology. The conception reflects the currently
progressing convergence of communication and
information  technologies. Instruction seeks
balance between mobile and stationary
communications, includes computer systems and
networks, design of network applications in
different programming languages. Students are
instructed in design of analog and digital circuits,
microprocessors and signal processors and their
applications. They can specialize in media
informatics i.e. digital processing of speech,
music or images. There is a follow-up Ph.D. study
area Teleinformatics.

The department has been successful in obtaining
funding from various educational and research
programmes. In 2011 our research and
development teams were involved in projects
relating to basic and applied research yielding

Major Achievements

The main research interests of the department
are converged information and communication
systems focused on media informatics, but also
electronic systems for medical technology. In
2011 research was targeted at the following
issues:

Research and development of HW and SW end-
user devices (telephone, fixed and mobile
networks, modems, etc.), design and
development of the telephone exchange I-tel and
special equipment for telephone exchanges.

Cryptographic protection of communication and
information systems, data networks and data
protection, protection of electronic archives).

Verification of the behaviour of new algorithms
and protocols for data networking in the
simulation  environment OPNET  Modeler.
Monitoring and analysis of data network
operation. Design of advanced traffic telematic
systems.
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more than 36 mil. CZK. A research team has
been very successful in providing up-to-date
multimedia service via mobile and wireless
network. Several members of the team are
involved in industrial research and developement
within the framework of the MPO programme.
Close cooperation continued with companies
GiTy a.s., DISK Multimédia s.r.o., WESTCOM
s.r.o., ENJOY s.r.o., MEgA-Méfici Energetické
aparaty, Retia s.r.o. and Satturn HoleSov s.r.o.
The practical outcome is the development of
user-friendly videoconferencing, modular
architecture of information and videoconferencing
systems, development of a new generation IP
communication system, transmission of
telemetric data from domestic wastewater
treatment plants, sewage plants, etc. There were
commercial contracts with  Siemens and
Honeywell. The department has been extensively
involved in building of the ‘Centre of Sensoric,
Information and Communication Systems’.

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

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
systems, remote data collection systems,
systems for wireless sensoric networks, networks
for industrial data collection and control (smart



grids for power plants, waterworks, sewage
plants, heating plants, transport, etc.).

Design and optimization of algorithms for digital
processing of signals (digital filters, signal
detection, spectral analysis, etc.), implementation
of algorithms for digital signal processing in signal

controlled current and voltage amplifiers, power
generators).

Design of optical networks and industrial
applications, measurement and monitoring of
optical networks).

Research and design of systems of speech and

processors and microcontrollers (DSP56300,
MSC568300, TMS320C6400, TMS320C5500,
Microchip PIC16, PIC18).

Design of digitally controlled circuits and systems
(communication  with  converters, digitally

image processing, protected archiving of
multimedia systems, evaluation of emotions in
speech and mimics.

Major Research Projects

Applied Research and Development of Systems for Remote Control of the Quality of Electrical
Power Supply — MPO FR-TI1/075

Investigator: Jifi MiSurec

Specific MR and Ultrasound Imaging Methods for Study of Jaw Joints — GACR 102/07/1086
Investigator: Zdenék Smékal

Utilization of Active Current Elements in Linear and Nonlinear Applications — GACR 102/07/P353
Investigator: David Kubanek

Computer Automation of Methods for Synthesis of Linear Operating Blocks and Research of No-
vel Active Elements — GACR 102/09/1681

Investigator: Kamil Vrba
Combined Methods of Biometric Identification in Increasing Security of Higher Risk Premises —
MV CR P/10/024

Investigator: Kamil Vrba

Selected Publications

HERENCSAR, N.; LAHIRI, A.; VRBA, K.; KOTON, J. An electronically tunable current-mode quadrature
oscillator using PCAs. INTERNATIONAL JOURNAL OF ELECTRONICS. 2011. 98(12). p. 1 - 13. ISSN
0020-7217. (IF(2010)=0,257).

HAJNY, J.; ZEMAN, V. Anonymous Authentication with Spread Revelation. CRYPTOLOGIA. 2011.
35(3). p. 235 - 245. ISSN 0161-1194. (IF(2010)=0,186).

KOTON, J.; HERENCSAR, N.; VRBA, K. Current and Voltage Conveyors in Current- and Voltage-Mode
Precision Full-Wave Rectifiers. Radioengineering. 2011. 20(1). p.19-24. ISSN 1210-2512.
(IF(2010)=0,503).

KOTON, J.; LAHIRI, A.; HERENCSAR, N.; VRBA, K. Current-Mode Dual-Phase Precision Full-Wave
Rectifier Using Current-Mode Two-CellWinner-Takes-All (WTA) Circuit. Radioengineering. 2011. 20(2).
p. 428 - 432. ISSN 1210-2512. (IF(2010)=0,503).

MORAVEK, P.; KOMOSNY, D.; SIMEK, M.; GIRBAU, D.; LAZARO, A. Energy Analysis of Received
Signal Strength Localization in Wireless Sensor Networks. Radioengineering. 2011. 10(4). p. 937 - 945.
ISSN 1210-2512. (IF(2010)=0,503).

SKOREPA, M.; KLUGL, R. Enhanced analytical method for IP mobility handover schemes cost
evaluation. TELECOMMUNICATION SYSTEMS. 2011. 47(2). p.1-10. ISSN 1018-4864.
(IF(2010)=0,67).

KUBANKOVA, A.; KUBANEK, D. Extended Method of Digital Modulation Recognition and Its Testing.
Radioengineering. 2011. 20(1). p. 25 - 30. ISSN 1210-2512. (IF(2010)=0,503).
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SMIRG, O.; FAUNDEZ ZANUY, M.; GRASSI, M.; MEKYSKA, J.; MIKULKA, J. Gender Recognition Using
PCA and DCT of Face Images. Lecture Notes in Computer Science (IF 0,513). 2011. 6692(6). p. 220 -
226. ISSN 0302-9743. (IF(2002)=0,515).

MORAVEK, P.; KOMOSNY, D.; SIMEK, M.; JELINEK, M.; GIRBAU, D.; LAZARO, A. Investigation of
radio channel uncertainty in distance estimation in wireless sensor networks. TELECOMMUNICATION
SYSTEMS. 2011. 2011(47). p. 1 - 10. ISSN 1018-4864. (IF(2010)=0,67).

KOTON, J.; HERENCSAR, N.; VRBA, K. KHN-equivalent voltage-mode filters using universal voltage
conveyors. AEU - International Journal of Electronics and Communications. 2011. 2011(2). p. 154 - 160.
ISSN 1434-8411. (IF(2010)=0,519).

MLYNEK, P.; MISUREC, J.; KOUTNY, M. Modeling and evaluation of power line for Smart grid
communication. Przeglad Elektrotechniczny. 2011. 2011(8). p.228-232. ISSN 0033-2097.
(IF(2010)=0,242).

KOUTNY, M.; MISUREC, J.; MLYNEK, P.; SLAVICEK, K. Modelling of part medium access methods in
the HomePlug. Przeglad Elektrotechniczny. 2012. 88(1). p.225-228. ISSN 0033-2097.
(IF(2010)=0,242).

MEKYSKA, J.; SMEKAL, Z.; KOSTALOVA, M.; MRACKOVA, M.; SKUTILOVA, S.; REKTOROVA, I.
Motorické aspekty poruch feci u Parkinsonovy nemoci a jejich hodnoceni. Ceska a slovenska neurologie
a neurochirurgie. 2011. 74(6). p. 662 - 668. ISSN 1210-7859. (IF(2010)=0,393).

FAUNDEZ ZANUY, M.; MEKYSKA, J.; ESPINOSA-DURO, V. On the focusing of thermal images.
PATTERN RECOGNITION LETTERS. 2011. 32(11). p. 1548 - 1557. ISSN 0167-8655. (IF(2010)=1,235).

MARTINASEK, Z.; MACHA, T.; RASO, O.; MARTINASEK, J.; SILHAVY, P. Optimization of differential
power analysis. Przeglad Elektrotechniczny. 2011. 2011(12). p. 140 - 144. ISSN 0033-2097.
(IF(2010)=0,242).

NOVOTNY, V. Optimization of Hierarchical System for Data Acquisition. Radioengineering. 2011. 20(1).
p. 132 - 142. ISSN 1210-2512. (IF(2010)=0,503).

BARTUSEK, K.. SMEKAL, Z.; PRINOSIL, J. Optimization of wavelet-based de-noising in MRI.
Radioengineering. 2011. 20(1). p. 85 - 93. ISSN 1210-2512. (IF(2010)=0,503).

SILHAVY, P.; KRAJSA, O.; SYSEL, P.; KOUTNY, M. Overlapped filtered multitone modulation and its
optimization on VLIW DSP. Przeglad Elektrotechniczny. 2011. 86(12). p. 91-95. ISSN 0033-2097.
(IF(2010)=0,242).

MLYNEK, P.; MISUREC, J.; KOUTNY, M.; ORGON, M. Power line cable transfer function for modelling
of power line communication systems. Journal of Electrical Engineering. 2011. 62(2). p. 104 - 107. ISSN
1335-3632. (IF(2010)=0,278).

MACAK, J.; SCHIMMEL, J. Real-Time Guitar Preamp Simulation Using Modified Blockwise Method and
Approximations. EURASIP Journal on Advances in Signal Processing. 2011. 2011(2011). p. 1 - 11. ISSN
1687-6172. (IF(2010)=1,053).

BURGET, R.; KARASEK, J.; SMEKAL, Z. Recognition of Emotions in Czech Newspaper Headlines.
Radioengineering. 2011. 2011(1). p. 1 - 9. ISSN 1210-2512. (IF(2010)=0,503).

MEKYSKA, J.; FAUNDEZ ZANUY, M.; SMEKAL, Z.; FABREGAS, J. Score Fusion in Text-Dependent
Speaker Recognition Systems. Lecture Notes in Computer Science (IF 0,513). 2011. 6800(12). p. 120 -
132. ISSN 0302-9743. (IF(2002)=0,515).

HOSEK, J.; MOLNAR, K.; RUCKA, L.; BARTL, M. SNMP-based acquisition system for DiffServ
parameters. TELECOMMUNICATION SYSTEMS. 2011. 47(3). p.1-10. ISSN 1018-4864.
(IF(2010)=0,67).

METIN, B.; HERENCSAR, N.; PAL, K. Supplementary First-Order All-Pass Filters with Two Grounded
Passive Elements Using FDCCII. Radioengineering. 2011. 20(2). p.433-437. ISSN 1210-2512.
(IF(2010)=0,503).
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BURGET, R.; KOMOSNY, D.; KATHIRAVELU, G. Topology Aware Feedback Transmission for Real-
Time Control Protocol. JOURNAL OF NETWORK AND COMPUTER APPLICATIONS. 2012. 2012(1).
p. 1-60. ISSN 1084-8045. (IF(2010)=0,66).

JERABEK, J.; SOTNER, R.; VRBA, K. Tunable universal filter with current follower and transconductance
amplifiers and study of parasitic influences. Journal of Electrical Engineering. 2011. 62(6). p. 317 - 326.
ISSN 1335-3632. (IF(2010)=0,278).

HERENCSAR, N.; KOTON, J.; JERABEK, J.; VRBA, K.; CICEKOGLU, O. Voltage-Mode All-Pass Filters
Using Universal Voltage Conveyor and MOSFET-Based Electronic Resistors. Radioengineering. 2011.
20(1). p. 10 - 18. ISSN 1210-2512. (IF(2010)=0,503).

BARTUSEK, K.; PRINOSIL, J.; SMEKAL, Z. Wavelet-based de-noising techniques in MRI. COMPUTER

METHODS AND PROGRAMS IN BIOMEDICINE. 2011. 104(3). p.480-487. ISSN 0169-2607.

(IF(2010)=1,238).

Bachelor Degree Programme
Analogova technika (prof. Ing. Kamil Vrba, CSc.)

Analyza signalu a soustav (prof. Ing. Zdenék
Smékal, CSc.)

Architektura siti (doc. Ing. Vit Novotny, Ph.D.)

CISCO akademie I, (doc. Ing. Dan Komosny,
Ph.D.)

CISCO akademie Il, V, (Ing. Milan Simek, Ph.D.)
CISCO akademie lll, (Ing. Jan Jefabek, Ph.D.)
CISCO akademie IV, (Ing. Radim Burget, Ph.D.)
Cislicové filtry (Ing. Petr Sysel, Ph.D.)

Cislicové zpracovani signalti (doc. Ing. Jifi
Misurec, CSc.)

Datova komunikace (Ing. Pavel Silhavy, Ph.D.)
Elektroakustika (Ing. Jifi Schimmel, Ph.D.)

Hardware pocitacovych siti (doc. Ing. Karol
Molnar, Ph.D.)

Komunikaéni technologie (Ing. Ivo Herman, CSc.)

Konstrukce elektronickych zafizeni (prof. Ing.
Kamil Vrba, CSc.)

Master Degree Programme

Bezpecénost informacnich systéma (doc. Ing.
Karel Burda, CSc.)

CISCO akademie Il, V, (Ing. Milan Simek, Ph.D.)
CISCO akademie lll, (Ing. Jan Jefabek, Ph.D.)
CISCO akademie IV, (Ing. Radim Burget, Ph.D.)
Cislicové zpracovani akustickych signalt (Ing.
Miroslav Balik, Ph.D.)

Cislicové zpracovani signall (prof. Ing. Zdené&k
Smékal, CSc.)

Objektove orientované programovani (doc. Ing.
Ivo Lattenberg, Ph.D.)

Multimedialni sluzby (Ing. Petr Cika, Ph.D.)

Praktikum z informacnich siti (doc. Ing. Karol
Molnar, Ph.D.)

PFenosova média (prof. Ing. Miloslav Filka, CSc.)

PFistupové a transportni sité (doc. Ing. Vladislav
Skorpil, CSc.)

Sitové operacni systémy (doc. Ing. Dan
Komosny, Ph.D.)

Studiova a hudebni elektronika (Ing. Jifi
Schimmel, Ph.D.)

Zabezpecovaci systémy (doc. Ing. Karel Burda,
CSc.)

Vysokorychlostni komunikacni systémy (doc. Ing.
Vladislav Skorpil, CSc.)

Zaklady pocitacové sazby a grafiky (Mgr. Pavel
Rajmic, Ph.D.)

Grafické a multimediélni procesory (Mgr. Pavel
Rajmic, Ph.D.)

Komunikacni prostfedky mobilnich siti (doc. Ing.
Vit Novotny, Ph.D.)

Kryptografie v informatice (doc. Ing. Vaclav
Zeman, Ph.D.)

Moderni sitové technologie (doc. Ing. Karol
Molnar, Ph.D.)

Multimédia (Ing. Petr Cika, Ph.D.)
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Navrh, sprava a bezpecnost pocitatovych siti
(doc. Ing. Karel Burda, CSc.)
Optické sité (prof. Ing. Miloslav Filka, CSc.)

Pocitace a jejich periferie (Ing. Miroslav Balik,
Ph.D.)

Pocitaem podporovana feSeni inZenyrskych
problém (doc. Ing. Jifi MiSurec, CSc.)

Pokrocilé komunikaéni techniky (Ing. Jan
Jefabek)

Pokrocilé techniky zpracovani obrazu (Ing. Kamil
Riha, Ph.D.)

Bezdratové senzorové sité (Ing. Milan Simek,
Ph.D.)

Signalové procesory (Ing. Petr Sysel, Ph.D.)

Doctoral Degree Programme

Aplikovana kryptografie (doc. Ing. Karel Burda,
CSc.)

Laboratories

Sluzby telekomunikacnich siti (doc. Ing. Viadislav
Skorpil, CSc.)

Teoreticka informatika (Ing. Radim Burget)
Teorie sdélovani (Ing. Radim Ciz, Ph.D.)

Theory of Communication (Ing. Radim Ciz,
Ph.D.)

VysSi techniky datovych pfenosu (doc. Ing.
Vaclav Zeman, Ph.D.)

Vzajemny pfevod A/D signall (prof. Ing. Kamil
Vrba, CSc.)

Zabezpecovaci systémy (doc. Ing. Karel Burda,
CSc.)

Zpracovani feCi (prof. Ing. Zdenék Smékal, CSc.)

Telekomunikaéni informacni systémy (Ing. Pavel
Silhavy, Ph.D.)

Moderni sitové technologie (doc. Ing. Vit
Novotny, Ph.D.)

Laboratory of Analog Techniques (research of non-conventional current-mode circuits, Kamil Vrba)

Laboratory of Converged Networks and Information Systems (convergence of network technology
into a united communications system including fixed, wireless and mobile technologies, support of
communication services integration, e.g. VolP services, videoconferencing, IPTV, research and
development of VolP elements, QoS support, Pavel éilhavy, Vit Novotny)

Laboratory of Digital Music Studio (instruction and research in synthesis, analysis, processing and
reproduction of music signals, including multicast systems Surround Sound, Zdenék Smékal, Jifi
Schimmel)

Laboratory of Electroacoustics, Studio and Music Electronics (measurement of electroacoustic
converters, audio instruction programmes, examination of human hearing, testing of electroacoustic
devices, evaluation of emotions in speech, anechoic room, Jifi Schimmel)

Laboratory of Modern Network Technologies (instruction in network technologies, research of switch
and indicator management, analysis of stationary and wireless local computer networks operation,
modelling of algorithms used in modern data networks, Karol Molnar)

Laboratory of Multimedia Services (design and multimedia communication services including
multimedia data digital processing, Petr Cika)

Laboratory of Optical Links (instruction and research of optical transmission, mechanical work with
fibres, direct and reflectometric methods, special measurement, Miloslav Filka)

Laboratory of Data Transmission (instruction in Data Communication, research of modems, modelling
of the characteristics of access networks and end devices, Pavel Silhavy)

Laboratory of Access Networks (instruction and research of end network devices, efficiency of access
networks with regard to wire and wireless media, Vladislav Skorpil)

Laboratory of Communication Systems (instruction in the theory of systems and signals, and theory of
communication, Radim Ciz)
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Laboratory of Sensoric Networks (instruction and research in sensoric networks based on the IEEE
802.15.4 standard, analysis of Zigbee and 6lowPAN protocols, sensor units configurations, 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 High-Rate Communication Systems (instruction and research of high-rate data
transmission up to 100 Gb/s, Vladislav Skorpil)

Laboratory of Mutual Analog-Digital Conversion (instruction and research of ‘mixed-mode’ circuits,
Kamil Vrba)

Laboratory of Acoustic Signal Processing (design, optimization and implementation of algorithms for
speech and acoustic signal processing, DVD matrix, Miroslav Balik)

Research Laboratory of Signal Processors (applications with digital signal processors with Harvard
architecture and VLIW architecture, instruction in Signal Processors, Digital Filters and Digital Signal
Processing, Zdenék Smékal, Petr Sysel)

Research and Instruction Laboratory of Safety Systems (research and development of
cryptographically protected extensive data files, research of biometric authentication methods, research
of security of multifunction two-way communication technology for warning systems, Karel Burda)
Laboratory of CISCO Academy (instruction in Cisco Academy courses for all study areas at FEEC, Dan
Komosny )
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Department of Theoretical and

Experimental Electrical Engineering

Doc. Ing. Pavel Fiala, Ph.D.
Head

Professors

Prof. Ing. Karel BartuSek, DrSc.
Prof. Ing. Jarmila Dédkova, CSc.
Prof. Ing. Eva Gescheidtova, CSc.

Lecturers

Kolejni 2906/4

61200 Brno 12

tel.: 541 149 511

fax: 541 149 512

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. Milan Murina, CSc.

Doc. Ing. Jifi Rez, CSc.

Doc. Ing. Jifi Sedlacek, CSc.

Doc. Ing. Miloslav Steinbauer, Ph.D.

Ing. Michal Hadinec, Ph.D., Ing. Eva Kroutilova, Ph.D., Ing. Radek Kubasek, Ph.D., Ing. Jan Mikulka,

Ph.D.

Ph.D. Students

Ing. Mouin Al Khaddour, Ing. Martin Cép, Ing. Martin Friedl, Ing. Lubomir Frohlich, Ing. Michal Hanzelka,
MBA, Ing. Jan Hrozek, Ing. Radim Kadlec, Ing. Radim Kofinek, Ing. Pavel Kfepelka, Ing. Tomas Kfiz,
Ing. Petr Marcon, Ing. Radek MySka, Ing. DuSan Nespor, Ing. Ksenia Ostanina, Ing. Michaela Pokludova,

Ing. Zdenék Roubal, Ing. Zoltan Szabo

Administrative and Technical Staff

Ing. Tibor Bachorec, Ph.D., Eva Cupakova, Marie Habova, doc. Ing. Petr Korias, Ph.D., Ing. Tatana
Kraj€irovi€ova, Ing. Tomas KfFiz, Veronika Raabova, Ing. Zoltan Szabé

Main Interests

Basic research results on wideband signal
processing, noise spectroscopy (patent
application on low-level measurement sensor
modification), special applications of
metamaterial structures (patent application) for
nuclear magnetic resonance and electron
microscopy. NMR research results on material
diffusion, NMR imaging and impedance
tomography were published. Results on

numerical models of velocities of single
processes were presented, and measurements of
the cryogenic device for DNA samples
conservation were published. The department
continued  cooperation in design  and
implementation of special cooling systems for
electronic devices. Unique systems for cooling
and exposure of biological samples were
completed. A system for detection of partial
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charges in high-voltage power transformers was
developed. They were tested on unique systems,
and research results for special methods of
single-process measurement were compared.
Verified in laboratory conditions were systems for
detection and localization of partial charges in
power converters with liquid dielectric. Research
results on non-destructive measuring methods for
scanning the velocity of fluid flow in parts of

Major Achievements

Research was focused on wideband signal
processing, noise  spectroscopy, special
applications of metamaterial structures for NMR
and electron microscopy in cooperation with
Spacek Labs, Santa Barbara, California, USA.
Applied research was focused on evaluation of
NMR images. Research was carried out in
cooperation with Honeywell s.r.o on numerical
models of tests of VN and EMC electronic
systems. Research of cryogenic devices and
techniques for sample conservation 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 of tissue. There were joint projects
with SIEMENS dealing with analysis of thermal
ignition in electric motor stators, hygiene of work
aimed at reducing vibrations due to tightening
keys on assembly lines. We established contacts
with the company DRAKA Kabely sr.o. and
continued longterm cooperation with
PROTOTYPA a.s. in research of special single-
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plants and root systems were published.
Research results were presented at reputable
conferences ‘Progress in Electromagnetics
Research Symposium’ in China and Morocco,
organized by the World Electromagnetics
Academy in Cambridge, USA. The research also
resulted in a number of unique operating
samples.

process measuring methods. With the company
TES s.r.o. we continued work on detection and
localization of partial charges in electric power
converters with liquid dielectric. We also
continued cooperation with Mendel University in
Brno in simulation of biological systems by
means of controlled heat and light sources. Our
research also included non-destructive
measuring methods of scanning the velocity of
fluid flow in parts of plants and root systems. Our
contacts  with Technische Universitat Wien
continued. There was a meeting on MEMS in
Wilen. We carried on research within the
framework of research plans and dealt with
nanomaterial engineering, heterogeneous
structures for applications in a safety programme
and electric power sources. Research of
numerical models of mass elementary parts
continued in cooperation with Institute of
Instrument Technology, Czech Academy of
Sciences.



Major Research Projects

Measurement and Simulation of the Impact of Susceptibility and Conductivity in MR Tomography
— GA AV CR KJB208130603

Investigator: Miloslav Steinbauer
Research of New NMR Techniques for Study of Porous Material Structure — GACR 102/07/0389
Investigator: Eva Gescheidtova

Study of the Properties of Metamaterials and Microwave Structures Using Noise Spectroscopy
and Magnetic Resonance — GACR 102/09/0314

Investigator: Pavel Fiala

Charge Activity Detection in Oil Transformers — MPO FR-TI1/001
Investigator: Pavel Fiala

Diagnostics of Ultrafast Objects for Safety Tests — MPO FR-TI11/368
Investigator: Pavel Fiala

Selected Publications
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ISSN 0957-0233. (IF(2010)=1,353).

OSTANINA, K. Methodology for EIT Image Reconstruction of Brain Tissue. Przeglad Elektrotechniczny.
2011. 2011(5). p. 116 - 119. ISSN 0033-2097. (IF(2010)=0,242).

VALSA, J.; FRIEDL, M.; DVORAK, P. Network Model of the CPE. Radioengineering. 2011. 20(3).
p. 619 - 626. ISSN 1210-2512. (IF(2010)=0,503).

FIALA, P. Pulse-powered virtual cathode oscillator. Transactions on Dielectrics and Electrical Insulation.
2011. 18(4). p. 1046 - 1053. ISSN 1070-9878. (IF(2010)=1,477).

BARTUSEK, K.; PRINOSIL, J.; SMEKAL, Z. Wavelet-based de-noising techniques in MRI. COMPUTER
METHODS AND PROGRAMS IN BIOMEDICINE. 2011. 104(3). p.480-487. ISSN 0169-2607.
(IF(2010)=1,238).

Bachelor Degree Programme

Bezpec&na elektrotechnika (doc. Ing. Pavel
Kalab, CSc.)

Elektrotechnicky seminaf (doc. Ing. Miloslav
Steinbauer, Ph.D.)

Elektrotechnika 1 (doc. Ing. Jifi Sedlacek, CSc.)
Elektrotechnika 2 (doc. Ing. Jifi Sedlacek, CSc.)

Master Degree Programme

Bezpec&na elektrotechnika (doc. Ing. Pavel
Kalab, CSc.)

Elektrické instalace (doc. Ing. Pavel Kalab,
CSc.)

Méfeni v elektrotechnice (prof. Ing. Karel
Bartusek, DrSc.)

Seminaf C++ (doc. Ing. Pavel Fiala, Ph.D.)

Pocitacové modelovani elektrotechnickych
zafizeni a komponentt poli (doc. Ing. Pavel
Fiala, PhD.)

Modelovani elektromagnetickych poli (prof. Ing.
Jarmila Dédkova, CSc.)
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Doctoral Degree Programme

Numerické ulohy s parcialnimi diferencialnimi Specialni méfici metody (prof. Ing. Karel
rovnicemi (doc. Ing. Pavel Fiala, Ph.D.) 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)

Computer Laboratory of Electrical Engineering (instruction in Electrical Engineering 1 and 2, Miloslav
Steinbauer)

Computer Laboratory (Electrical Engineering, Computers and Programming 2, Electromagnetic Field
Modelling, Seminar C++, Miloslav Steinbauer)

Research Laboratory of Magnetic Measurement (research laboratory of magnetic measurement, Jifi
Rez)

Research Laboratory of Light Technology (parameters of light sources, Eva Kroutilova)

Research Laboratory for Modelling and Optimization in Electromechanical Systems (basic and
applied research of numerical methods, Pavel Fiala)

Research Laboratory of Numerical Modelling (solution of extensive numerical problems, Miloslav
Steinbauer)

Research Laboratory of Electrical Circuits (Ph.D. projects, Zoltan Szabd)

Research Laboratory of Pulse Sources and Microwave Devices (basic research, low-noise
measurements, shielded laboratory, semi-anechoic laboratory, Pavel Fiala)

Research Laboratory of Electro-Optics (optoelectronic measuring methods, Eva Kroutilova)
IET Laboratory (instruction, Miloslav Steinbauer)

Laboratory of Electrical Measurement (instruction in Measurement in Electrical Engineering, Radek
Kubasek)

Laboratory of Electrical Engineering and Electrical Installations (instruction in Seminar of Electrical
Engineering, Electrical Installations, Petr Drexler)
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Department of Power Electrical and

Electronic Engineering

. Technicka 3058/10
Ing. Ondfej Vitek, Ph.D. 61600 Bro

Head tel.: 541 142 736
fax: 541 142 464
E-mail: uvee@feec.vutbr.cz

Professors Associate Professors
Prof. RNDr. Vladimir Aubrecht, CSc. Doc. Ing. Bohuslav Busov, CSc.
Prof. Ing. Vitézslav Hajek, CSc. Doc. Ing. Josef Kolaény, CSc.
Prof. Ing. Jifi Skalicky, CSc. Doc. Dr. Ing. Hana Kuchyrikova
Doc. Ing. Josef Lapcik, CSc.
Doc. Ing. Cestmir Ondr(i$ek, CSc.
Doc. Dr. Ing. Miroslav Patocka,
Doc. Ing. Zdenék Vavra, CSc.
Doc. Ing. FrantiSek Veselka, CSc.
Doc. Ing. Pavel Vorel, Ph.D.
Lecturers

Ing. Petr Hut?k, Ph.D., Ing. Bohumil Klima, Ph.D., Ing. Ondfej Vitek, Ph.D., Ing. Marcel Janda, Ph.D.,
Ing. Dalibor Cervinka, Ph.D., Ing. Petr Prochazka, Ph.D.

Ph.D. Students

Ing. Ales Mikul&ik, Ing. Eva Vitkova, BA., Ing. lvo Pazdera, Ing. Jan Hejkrlik, Ing. Jan Knobloch, Ing. Jan
Kuzdas, Ing. Jan Otypka, Ing. Jaroslav Chlup, Ing. Jindfich Hvézda, Ing. Jifi DuSek, Ing. Jifi Kurfurst, Ing.
Jifi Vondru$, Ing. Josef Bélousek, Ing. Josef Kadlec, Ing. Luka$ Dostal, Ing. Martin Mach, Ing. Martin
Pochyla, Ing. Miroslav Skalka, Ing. Mohammed Hussain Mohammed, Ing. Mustafa Osman Elrayah
Aboelhassan, Ing. Petr Grmela, Ing. Petr Chmeli¢ek, Ing. Petr Michailidis, Ing. Radoslav Cipin, Ing.
Ramia Deeb, Ing. Rostislav Huzlik, Ing. Vladimir Minarik, Ing. Zbynék Makki, Mousa Sattouf, Ziad
Nouman, Ing. Martin Prudik, Ing. Petr Fajkus, Ing. Vojtéch VetiSka, Ing. Jan Kachlik, Ing. Luka$ MiSinger,
Ing. Petr Spanél

Administrative and Technical Staff
Ing. Zdenék Feiler, Ph.D., Zdenék Liska, 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 Electronics and Power

Electrical Engineering in the Master programme.
Instruction is focused on the theory and
construction of electrical machines and devices,
CAD systems including solutions  for
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electromagnetic and thermal fields and
optimization methods for construction designs.
The design, size, control and dynamics of
electromechanical systems are the subject of
instruction. Another area of interest is power
electronics including pulse transducers (switching
sources), DC/AC alternators, rectifiers, etc.
Attention is paid to the theory of regulation and
digital control.

In basic research the department deals with
theoretical modelling of radiation energy transport
in thermal plasma. In applied research power
electronics, electrical machines, drives and
devices are in the focus of interest. Research is
mainly concerned with low-voltage machines
used in automotive industry, synchronous
machines with permanent magnets,
asynchronous and DC machines. The
department staff have experience in development
of special machines such as startergenerators,

Major Achievements

The project ‘The Calculation of Eddy Current
Losses in the Permanent Magnets of Servo
Motor’ by our student Ramia Deeb ranked first in
the 12th year of the Cez Foundation competition
for higher education institutions, category
Electrical machines, devices and drives.

One of the prime areas of interest was the
development of fast chargers for electromobiles
(DC/DC alternators with transformer) using
progressive semiconductor technology on the
basis of silicon carbide (SiC) and exceptionally
high switching frequency of 100kHz. The charger
with  output  parameters  140V/100A  for
electromobile ‘Peugeot 106 Electric’ and the
charger 380V/42A for the LiFePO accumulator of
one-seat experimental plane with electrical drives
is in the stage of compact product.

For this plane implemented in cooperation with
Institute of Aerospace Engineering of the Faculty
of Mechanical Engineering, Brno University of
Technology, we developed a synchronous motor
50 kW, power and control circuits of three-phase
DC/AC alternator and electronic circuits for
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controlled magnetic bearings and levitation
systems. We also focused on power exploitation
for electric arc extinction in low- and high-voltage
devices. Research was also focused on power
converters of extreme parameters, optimal
regulation of electric 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
institutions, 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
Krtiny a.s.,etc.

accumulator monitoring and balancing. In
cooperation with the SPGU in St Peterburg we
successfully applied the ‘Method of Powder
Particles’ in longterm testing conducted by
Professor V. N. Zaboin for the company
Elektrosila. Professor V.D. Avilov was invited to
lecture on research of the sliding contact. The
lecture was organized for the industrial sector. An
original concept of sliding contact without brushes
and holders of brushes was presented. In
cooperation with the company VUES Brno
application of an innovated sliding contact on
asynchronous ring generators of VUES in ltaly
was evaluated. This application is aimed at
reduction of brush wear to approx. 30% of
original condition.

M. Patocka published a book ‘Magnetické jevy
aobvody ve vykonové elektronice, méfici
technice a elektroenergetice’, VUTIUM, 2011.
564 p. ISBN: 978-80-214-4003- 6.

The department developed two prototypes and
20 operating samples.



Major Research Projects

Analysis and Modelling of the Properties of Low-Voltage Electrical Machines— GACR
GA102/09/1875

Investigator: Vitézslav Hajek.

Research and Development of the Construction Line of Compact Driving Axles for Light Integra-
ted Electric Drive Vehicles - TACR TA01011060

Investigator: Pavel Vorel

Application of the VUT 001 Marabu Plane for Hydrogen Fuel Cell Drive — FR-T11/061 (UVEE is im-
plementing the complete electrical drive)

Investigator: Bohumil Klima

E3CAR Nanoelectronics for an Energy Efficient Electrical Car - 7H09009

Investigator: Radimir Vrba

Research and Development of Servomotor with High Efficiency Permanent Magnets — MPO FR-
T11/082

Investigator: Cestmir Ondri$ek

Selected Publications

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; BARTLOVA, M.; AUBRECHT, V.; KRENEK, P.; SEMBER,
V.; MASLANI, A. A comparative numerical study of hybrid-stabilized argon-water electric arc.
COMPUTER PHYSICS COMMUNICATIONS. 2011. 182(9). p.1776-1783. ISSN 0010-4655.
(IF(2010)=2,3).

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; KRENEK, P.; BARTLOVA, M.; AUBRECHT, V. Computer
Modeling of Radiative Transfer in Hybrid-Stabilized Argon-Water Electric Arc. IEEE Transactions on
Plasma Science. 2011. p. 2892 - 2893. ISSN 0093-3813. (IF(2010)=1,076).

HNILICA, J.; KUDRLE, V.; VASINA, P.; SCHAFER, J.: AUBRECHT, V. Characterization of a periodic
instability in filamentary surface wave discharge at atmospheric pressure in argon. Journal of Physics D:
Applied Physics. 2012. 45(1). p. 1 - 9. ISSN 0022-3727. (IF(2010)=2,109).

JENISTA, J.; TAKANA, H.; NISHIYAMA, H.; BARTLOVA, M., AUBRECHT, V.; KRENEK, P;
HRABOVSKY, M.; KAVKA, T.; SEMBER, V.; MASLANI, A. Integrated parametric study of a hybrid-
stabilized argon - water arc under subsonic, transonic and supersonic plasma flow regimes. Journal of
Physics D: Applied Physics. 2011. 44(43). (20 p.). ISSN 0022-3727. (IF(2010)=2,109).

Bachelor Degree Programme

Automobilova elektrotechnika (prof. Ing. Vitézslav Navrhovani elektrickych pohonu (prof. Ing. Jifi
Hajek, CSc.) Skalicky, CSc.)

Elektrické pohony (Ing. Dalibor Cervinka, Ph.D.) Pocitatova animace a vizualizace (doc. Dr. Ing.
Elektrické stroje (doc. Ing. Cestmir Ondrasek, Hana Kuchynkova)

CSc)) Pocitacova podpora konstruovani (doc. Dr. Ing.
Informatika v silnoproudé elektrotechnice (prof. Hana Kuchynkova)

RNDr. Vladimir Aubrecht, CSc.) Pocitacové metody v silnoproudé elektrotechnice
Inspekéni a revizni innost (doc. Ing. Frantisek (vlng. Radek Vlach, Ph.D.)

Veselka, CSc.) Ridici elektronika (doc. Dr. Ing. Miroslav Patocka)
Mikroprocesorova technika v pohonech (Ing. Teorie fizeni (Ing. Petr Hutak, Ph.D.)

Bohumil Klima, Ph.D.)
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Vykonova elektronika (doc. Dr. Ing. Miroslav
Patocka)

Master Degree Programme

Adaptivni a optimalni fizeni pohont (prof. Ing. Jifi
Skalicky, CSc.)

Dynamika elektromechanickych soustav (doc.
Ing. Cestmir Ondriisek, CSc.)

Electromechanical Systems (doc. Ing. Cestmir
Ondrasek, CSc.)

Elektrické mikropohony (Ing. Ondrej Vitek, Ph.D.)

Elektrické regulované pohony (prof. Ing. Jifi
Skalicky, CSc.)

Fyzika a diagnostika plazmatu (prof. RNDr.
Vladimir Aubrecht, CSc.)

Laboratore elektrickych stroju a pfistrojd (Ing.
Marcel Janda, Ph.D.)

Laboratof elektrickych pohont (Ing. Dalibor
Cervinka, Ph.D.)

Mikropocitacové fizeni elektrickych pohont (Ing.
Bohumil Klima, Ph.D.)

Mikrostroje (prof. Ing. Vitézslav Hajek, CSc.)

Navrhovani elektrickych pohonu (doc. Dr. Ing.
Miroslav Patocka)

Doctoral Degree Programme

Vybrané staté z elektrickych strojd a pfistroji
(doc. Ing. Cestmir Ondrasek, CSc.)

Laboratories

Navrhovani vykonovych ménici (doc. Dr. Ing.
Miroslav Patocka)

PocitaCové modelovani v silnoproudé
elektrotechnice (doc. Dr. Ing. Hana Kuchyrikova)
Projektové Fizeni inovaci (doc. Ing. Bohuslav
Busov, CSc.)

Pramyslova elektronika (doc. Ing. Pavel Vorel,
Ph.D.)

Ridici ¢leny v elektrickych pohonech (doc. Ing.
Pavel Vorel, Ph.D.)

Rizeni dynamickych soustav (Ing. Petr Hutak,
Ph.D.)

Specialni technologie (doc. Ing. FrantiSek
Veselka, CSc.)

Stavba elektrickych stroji a pfistroji (doc. Ing.
Bohuslav Busov, CSc.)

Stfidavé pohony (Ing. Bohumil Klima, Ph.D.)

Technika vykonovych ménic¢l (doc. Dr. Ing.
Miroslav Patocka)

Vybrané staté z vykonové elektroniky
a elektrickych pohonu (prof. Ing. Jifi Skalicky,
CSc.)

Laboratory of Electrical Machines (commutation of electrical machines, measurement of medium-
power output, magnetic bearings, automated measurements, Cestmir Ondrisek)

Laboratory of Mechatronics (Cestmir Ondrasek)

Laboratory of Electrical Apparatus (switching devices, Jifi Valenta)
Laboratory of Electric Arc (non-electric characteristics, optical diagnostics of switching arc in low-

voltage and high-voltage switches, Zdenék Vavra)

High-Voltage Laboratory (high-voltage switching effects, Bohuslav BuSov)
Laboratory of Small Electrical Machines (DC motors, measurement of universal high-revolution

commutator motors, Cestmir Ondrasek)

Laboratory of Automotive Electrical Machines (switching arc in alternators, starters amd low-voltage

engines, Vitézslav Hajek)

Laboratory of Holographic Interferometry (optical stand for holographic interferometry, e.g.

diagnostics of torque vibrations, Marcel Janda)
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Laboratory of Electrical Drives (nonlinear dynamic systems with changed parameters, Dalibor
Cervinka)

Laboratory of Power Electronics (research of pulse converters, Miroslav Patocka)

Laboratory of Power Electronics (DC/DC transformers, alternators and low-voltage brushless drives,
Pavel Vorel

Laboratory of Industrial Electronics (analog electronics, logical circuits, pulse techniques, Pavel Vorel)

Digital Control Laboratory (microprocessor techniques, digital control and diagnostics of electrical
drives, power converters and mechatronic systems, Bohumil Klima)

Laboratory of Special Diagnostics and Fast Processes Recording (digital high-speed camera
scanning of fast processes and equidensitometric evaluation of images, Vladimir Aubrecht)

Laboratory of Dynamic Properties of Electrical Machines (experimental analysis of transient
performances in electrical machines, Ondfej Vitek)
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