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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 1l the
school was among the best technical high
schools in Europe. During World War 1l the
school was, as all other Czech high schools
were, closed and the premises were used by
German military institutions, and most equipment
was destroyed. Immediately after the end of
World War 1l the activities of the school were
resumed. In 1951 at the beginning of Cold War,
the Technical High School was closed and some
departments became parts of the newly

The Faculty in 2012

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

The Dean of the faculty in 2012 was Professor
Jarmila Dédkova and the four vice-deans were
Professor Vladimir Aubrecht (research and
doctoral study programme, acting dean),
Associate Professor Jifi Haze (External relations
and international affairs), Associate Professor
Petr Fiedler (Bachelor study programme),
Professor Stanislav Hanus (Master study
programme). Miloslav Morda was faculty bursar.

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 in
2002 of a new faculty - Faculty of Information
Technology (FIT) and transformation of the
Faculty of Electrical Engineering and Computer
Science (FEECS) into the Faculty of Electrical
Engineering and Communication (FEEC) on
1 January 2002.

At the end of 2012 there were 222 academics at
the faculty (professors, associate professors,
lecturers and other pedagogical and research
stafffy and 3,921 students in all forms of
governemnt supported programmes. Moreover,
instruction was provided for 298 students of the
Faculty of Information Technology, 51 students of
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 Information Technology for 5 students.
Then the number of students educated at the
faculty totalled 4,197. In 2012 education was
provided in study programmes Electrical
Engineering, Electronics, Communication and
Control Technology (EECR, accredited in 2001)
and Biomedical Technology and Bioinformatics
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(BTBIO-A, accredited in 2007), and Biomedical
Engineering and Bioinformatics (BTBIO-F,
accredited in 2010), English in Electrical Enginee-
ring and Information Technology (AJEI-H, accre-
dited in 2012) 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 2012 there were 441

Bachelor degree programme, 545 Master
programme graduates, and 34 doctoral students
completed the Ph.D. programme. There were
1,149 students coming to the Faculty, 643
students started the follow-up  Master
programme, and 96 the doctoral programme.
Tuition in English was provided to 2 international
students paying their fees Two academics were
habilitated and appointed associate professors
with the title Docent. There was one appointment
to professorship.

students who completed their studies in the

Events and Activities

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

- application for funding of the European project ‘Reconstruction of BUT premises Technicka 8,
campus Pod Palackého vrchem’ from operational programme ‘Research and Development’ -
Priority axis 4 — infrastructure for tertiary education and research

- 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

- commencement of tuition in the new interdisciplinary Bachelor programme AJEI-H English in
Electrical engineering and Information Technology

- accreditation of the inter-university interdisciplinary Bachelor programme Audio Engineering
- accreditation of the doctoral programme Biomedical Technology 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 2013), visits by students to secondary
schools, secondary school advisors visiting FEEC

- presentation of new study programmes at 19th European trade fair of higher and lifelong
education Gaudeamus 2012, 10 October - 2 November 2012, to promote FEEC and arise
interest of secondary school students in study at FEEC, participation in trade fairs in Bratislava
and Prague

- meeting of the leaderships of Czech and Slovak faculties of electrical engineering and
associated faculties in Bratislava, 22-24 May 2012

- publication of the faculty yearbook 2011/12
- development of programmes leading to habilitation and appointment procedures

STUDENT EEICT 2012 Conference and Competition organized in cooperation with the Faculty of
Information Technology under the auspices of Czechinvest, with participation of media partners (Brno
TV, TZB Info, Sdélovaci technika) sponsored by Honeywell, ABB, ON Semiconductor, TES Vsetin,
Freescale etc., with final 61 Bachelor, 95 Master, 91 doctoral papers and 12 papers by secondary-school
students

- the Lifelong Learning Programme-Erasmus and other European programmes
- full use of the central BUT information system

- two European projects funded by the operational Programme ‘Research and Development for
Innovations’, Priority Axis 2 - Regional Research and Development Centres ‘SIX — Centre for



Sensoric, Information and Communication Systems’ and CVVOZE - ‘Centre for Renewable
Electric Energy Sources’, investigators Zbynék Raida and Vladimir Aubrecht

implementation of the European project Professor List Technology Park funded from the ‘Pro-
sperity and Innovation’ operational programme

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 Nadézda Uhdeové 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.

forty-sixth 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 those pro-
jects, in more than 30 projects OP VK, the OP PI
project for Professor List Technological Park and
mainly the two VaVpl projects for regional re-
search centres SIX and 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. RNDr. Vladimir Aubrecht, CSc.
Acting dean, Vice-Dean for Creative Activities and Doctoral Degree Programme

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

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

Doc. Ing. Jifi Haze, Ph.D.
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
Bc. Tomas Mejzlik

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

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



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 Branc¢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.
Doc. Ing. Jifi Haze, Ph.D.

Prof. RNDr. Jan Chvalina, DrSc.
Prof. Ing. Pavel Jura, CSc.

External members
Doc. Ing. Ladislav Du3ek, CSc.

Ing. LeoS Dvorak

Doc. Dr. Ing. Pavel Horsky
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 XXxXx
E-mail: info@feec.vutbr.cz
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Accredited Study Programmes
Bachelor Degree Programme Electrical, Electronic, Communication and Control Technology
Study areas: Automation and Measurement Technology

Electronics and Communications

Microelectronics and Technology

Power Electrical and Electronic Engineering

Teleinformatics

Bachelor Degree Programme Biomedical Technology and Bioinformatics

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

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
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Study Programmes

Bachelor Degree Programme English in Electrical Engineering and Information

Technology

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

The entrance examination contained test from the
English language (multiple choice) at the inter-
mediate level B1 of the ‘Common European Re-
ference Framework’. Exempt from the examinati-
on in English were students who submitted
a certificate or report confirming their knowledge

at the required level B2 of the ‘Common Europe-
an Reference Framework for languages’ (Upper-
Intermediate).

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

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

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

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

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

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

There were 101 applicants, 83 were admitted and
78 students registered.

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.

11



The Bachelor programme includes a four-week
professional training in hospitals, health centres,
institutions and companies focused on running
clinics, treatment, research and trade in
biomedical technology and bioinformatics in the
Czech Republic and abroad. The training is
arranged by the students themselves and takes
place outside scheduled 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 2012/13 was 150. 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 2012 there were 212 paid
applications for study in the programme BTBIO-
A, 122 applicants were admitted and 122
registered. In 2012 there were 285 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.

There were 1,654 full-time students enrolled in
the Bachelor programme EECR-B in 2012. The
programme was completed by 346 students, 63
of them in the study area Automation and
Measurement Technology (B-AMT), 66 in
Electronics and Communications (B-EST), 56 in
Microelectronics and Technology (B-MET), 72 in
Power Electrical and Electronic Engineering (B-
SEE) and 89 in Teleinformatics (B-TLI).

In the part-time Bachelor programme EECR-BK
there were 222 students in 2012. The part-time
study programme was completed by 64 students,
17 of them in study area Automation and
Measurement Technology (BK-AMT), 10 in
Electronics and Communications (BK-EST), 7 in
Microelectronics and Technology (BK-MET), 12
in Power Electrical and Electronic Engineering
(BK-SEE) and 18 in Teleinformatics (BK-TLI).

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

12

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
lor 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

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

In 2012 there were 1,563 applications, 1,295 for
full-time study and 268 for part-time study.
Finally, 1,014 students were admitted, 837



students in full-time study and 177 in part-time
study.

Graph 1 shows the numbers of applicants,
admitted and enrolled full-time students since
2004. The decreasing trend in applications is
apparent, due to the demographic trend and
students’ interest in newly accredited Bachelor
programmes at other universities. For the first
time in academic year 2010/11 applicants were
admitted directly to a selected specialization,
while in previous years they selected their
specializations during their studies. Statistics for
the period 2004/05 - 2012/13 and numbers of
students enrolled in individual study areas for
2010/11 to 2012/13 are in Table 1.

Preparatory courses were offered by Department
of Mathematics and Department of 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. All above activities are fo-
cused on promotion of FEEC and increasing
interest in studies at the Faculty.

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 152 178 51 08 195

2007/08 45 719
% 22,6 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 94 101 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 27,2
Number 140 97 71 159 182

2012/13 ; 649
% 21,5 14,9 10,9 24.4 28,0
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Graph 1: Applicants, admitted and enrolled in full-time and part-time form of study in EECR-B in

academic years 2004/05 - 2012/13

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

Control Technology

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

In academic year 2012 there were 793 full-time
students in the follow-up Master programme
EECR-M, 371 in the first year of study and 422 in
the second year. There were 196 part-time stu-
dents in EECR-ML, 110 first-year students and
86 second-year students.

In 2012 full-time programmes were completed by
339 students, 23 in study area Biomedical and
Ecological Engineering (M-BEI), 34 in Power
Electrical Engineering (M-EEN), 68 in Electronics
and  Communications  (M-EST), 29 in
Electrotechnical Manufacturing and Management
(M EVM), 71 in Cybernetics, Automation and
Measurement (M-KAM), 13 in Microelectronics
(M-MEL), 20 in Power Electrical and Electronic
Engineering (M-SVE) and 81 in
Telecommunications and Informatics (M-TIT).
Part-time study programme was completed by 32
students, 1 in Biomedical and Ecological Engine-
ering (ML-BEI), 2 in Power Electrical Engineering
(ML-EEN), 4 in Electronics and Communications
(ML-EST), 4 in Electrotechnical Manufacturing
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and Management (ML EVM), 2 in Cybernetics,
Automation and Measurement (ML-KAM), 2 in
Power Electrical and Electronic Engineering (ML-
SVE) and 12 in Telecommunications and
Informatics (ML-TIT).

The total number of applicants for study in the
EECR programme (with paid application) was
694. There were 534 applicants for full-time
(EECR-M) programme and 160 applicants for
part-time (EECR-ML) programme. For academic
year 2012/13 the maximum numbers of
admissions approved by Academic Senate were
750 (full-time study) and 250 (part-time study).
The written entrance examination contained 10
tasks approved by the Council of Study
Programmes, two for each of the subjects
Electrotechnical Engineering 1, Electrotechnical
Engineering 2, Electronic Components, Signals,
Structures, Systems and Measurement in
Electrical Engineering. The time limit was 75
minutes, the candidates were divided into
5 groups with subgroups A and B. Every correct
result yielded 10 points. The total was 100 points.
As the number of applicants was lower than the
number approved for admission, the Dean
decided, in accordance with Admission
Procedure Rules, about exemption from entrance
examination and admission of all of them. On the



announced date of entrance examination 29 June
2012 nearly all applicants enrolled. The second
term of entrance examination 7 July 2012 and the
Committee meeting scheduled for 23 August
2012 were cancelled. The total number of admit-
ted was 651, 530 in full-time study and 121 in

part-time form of study. All admitted were
registered for the study areas they had selected.
Numbers of applicants and admitted by study
areas are in Table 2, 507 of them enrolled, 392 in
full-time and 115 in part-time study.

Follow-up Master Degree Programme Biomedical Engineering and

Bioinformatics

In academic year 2010/11 the Faculty first offered
a full-time format of study in the follow-up Master
programme  ‘Biomedical Engineering and
Bioinformatics’ BTBIO-F. In 2012 there were 115
students in this programme, 48 first-year students
and 68 second-year students.

In 2012 full-time study programme Biomedical
Engineering (F-BTB) was completed by 38
students.

There were 72 applicants (with paid application)
for the BTBIO-F programme. The maximum
number of admissions approved by Academic
Senate for academic year 2012/13 was 250. The
written entrance examination consisted of 10
tasks selected from two thematic areas published
on FEEC websites. The thematic areas were

Lifelong Education and Self-Paid Study

In accordance with the amendment to Act No
111/98 Coll. on higher education FEEC participa-
tes in the system of lifelong education. Apart from
a 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

selected by the Council of Study Programmes.
The time limit was 75 minutes, the candidates
were divided into 5 groups with subgroups A and
B. Every correct result yielded 10 points, the total
being 100 points. 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 from entrance examination and
admission of all applicants. On the announced
date of entrance examination 29 June 2012
nearly all applicants enrolled. The second term of
entrance examination 10 July 2012 and the
Committee meeting scheduled for 23 August
2012 were cancelled. There were 72 admitted, 47
of them enrolled.

without being required to pass entrance examina-
tion, and earned credits will be recognized. In
2012 there were 27 students in the lifelong
education programme.

In 2012 there was one international student
paying his fees in the follow-up Master
programme EECR-MN.
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Table 2: Numbers of applicants and admitted in study areas of follow-up Master programmes EECR-M
and EECR-ML in 2012: Biomedical and Ecological Engineering (M-BEI, ML-BEI), Power Electrical Engi-
neering (M-EEN, ML-EEN), Electronics and Communications (M-EST, ML-EST), Electrotechnical Manu-
facturing and Management (M-EVM, ML-EVM), Cybernetics, Automation and Measurement (M-KAM,
ML-KAM), Microelectronics (M-MEL, ML-MEL), Power Electrical and Electronic Engineering (M-SVE, ML-
SVE), Telecommunications and Informatics (M-TIT, ML-TIT)

Study area Applicants Admissions Study area Applicants Admissions
M-BEI 41 41 ML-BEI 13 10
M-EEN 62 61 ML-EEN 14 7
M-EST 73 73 ML-EST 14 12
M-EVM 64 63 ML-EVM 27 18
M-KAM 69 69 ML-KAM 27 24
M-MEL 44 44 ML-MEL 9 7
M-SVE 59 58 ML-SVE 15 8
M-TIT 122 121 ML-TIT 41 35

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 2012 regular
assessment of the quality of teaching by students
took place at the end of the winter and the

16

summer semester using the BUT information
system.

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



Science, Research and Doctoral Study

Creative Activities, Science and Research

The structure of funds for research and develop-
ment changed in 2012. The four research plans
that were the major sources of especially non-
investment financing were completed. On the
other hand, increased funding was obtained from
the Operational Programme ‘Research and Deve-
lopment for Innovations’ (OP VaVpl), in two regi-
onal research centres, mainly investment funding.
Owing to the programme, the total amount of
funds for research and development increased to

over 370 mil. CZK, by 50% in comparison with
the previous year (graph 4).

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

Original scientific and research results were
published in 4 international monographs and in
137 articles in impact journals. FEEC was
granted 12 national patents.

Total financial support of R&D
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Graph 4: Total financial support in research and development in mil. CZK/EUR, 2007 - 2012

Regional Research Centres

The project of two regional centres continued in
2012. 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)
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The Centre is targeted at concentration and
coordination of capacities focused on research,
development and innovation of renewable energy
sources. The research team members are invol-
ved in research of chemical and photovoltaic
sources of electrical energy, electrochemistry,
electromechanics, electrotechnology, power
electrical engineering, electrical drives, mobile
robots and industrial electronics.

The research centre CVVOZE deals with three
programmes:

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

3.Generation, transmission, distribution and ex-
ploitation of electrical energy

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

The project CVVOZE received financial support
of over 260 mil. CZK, 221 mil. CZK from the EU
and 39 million from the budget of the Czech Re-
public. 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. To the
end of 2012 the Centre employed 59 research
workers.

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.

In 2012 the Centre focused on purchase and
installation of equipment for research laborato-
ries. This should have been completed by the
end of 2012. However, due to complicated com-
petition procedure for unique devices that can be
obtained from one supplier only, some laborato-
ries will not be completed until the beginning of
2013.

During 2012 the Centre SIX gradually obtained
research grants and orders, which could finance
a new research position in the Centre. In 2013
the research team will be joined by new resear-
chers supported from the starting project of Cen-
tre SIX.

In 2014 full operation of Centre SIX will start.
For more information go to
http://www.six.feec.vutbr.cz.

Habilitations and Appointments to Professorship

In 2012 two new associate professors habilita-
ted:

Doc. Ing. Bohumil Klima, Ph.D.
Power Electrical Engineering

Doc. Ing. Eva Kroutilova, Ph.D.
Theoretical Electrical Engineering
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And there was one appointment to profes-
sorship

Prof. Ing. Lubomir Grmela, CSc.
Electrical and Electronic Technology


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

Doctoral Programme

In academic year 2012/13 there are 444 students
in the doctoral degree programme. Three of them
enrolled in the study programme in English.
Numbers of Ph.D. students in individual years of

Table 5 shows numbers of doctoral programme
graduates over the last five years. The list of
2012 doctoral programme graduates can be
found on FEEC websites, links Study, Doctoral

study over the last five years are in Table 4 study programmes, Doctoral programme
graduates.
Table 4: Numbers of Ph.D. students from 2008 to 2012

year 2008 2009 2010 2011 2012
1. 89 88 118 85 77
2 84 80 76 96 82
3 69 80 75 69 85
4. 20 60 64 71 64
5 35 8 a7 48 58
6 35 18 7 43 37
7. 33 23 18 7 41

total 365 357 406 419 444

Table 5: Numbers of Ph.D. students by departments from 2008 to 2012

2008 2009 2010 2011 2012 total
UAMT 3 8 1 0 3 15
uBMI 0 6 0 2 1 9
UEEN 2 4 0 4 0 10
UETE 4 4 1 2 0 11
UMAT 0 0 0 2 2 4
UFYZ 5 3 0 0 4 12
UMEL 4 11 0 3 3 21
UREL 9 12 7 8 7 43
UTEE 0 1 1 1 1 4
UTKO 9 10 3 4 7 33
UVEE 5 6 4 1 3 19
total 41 65 17 27 31 181
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Student Creative Activities

The 18th FEEC STUDENT EEICT conference
2012 was jointly organized with the Faculty of
Information Technology on 26 April 2012. The
abbreviation stands for the English words
Electrical Engineering, Information and
Communication Technology indicating the priority
areas of research and education at the two
faculties. The 18 EEICT was organized under the
auspices of Czechlnvest and media partners
(Brnénska televize, TZB Info, Sdélovaci technika,
etc.). In the finals of the competition there were
259 papers - 61 Bachelor, 95 Master, 91 Ph.D.
papers and 12 papers presented by secondary
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school students. The competition was sponsored
by 11 industrial companies — the major ones
being Honeywell, TYCO, ABB, ON
Semiconductor, TES Vsetin, Freescale. The
papers were evaluated by 27 expert committees
including representatives of the sponsoring com-
panies, academics and representatives of the
club Students for Students.

Eighty one top or outstanding papers were awar-
ded at the closing ceremony. For more
information visit 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, 46
students were at placements of 215 months, and
27 teachers were on lecture stays of 33 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, 96
students came for placements of 410.5 months,
which represents an increase by 26% in the
number of students and 46% in the length of
placements in comparison with 2011. Mobility
figures for incoming and outgoing students in
individual programmes in 2012 are in Table 7.
Existing agreements in the Lifelong Learning
Programme-Erasmus were renewed. On the
whole, the Faculty has concluded 58 bilateral
agreements. The list of universities cooperating
with the Faculty on the basis of Lifelong Learning
Programme-Erasmus in academic year 2012/13
is in Table 9.

In 2012 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 13 students in placements
of the total length of 34 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 2012 is comparable with
the previous year. The length of placements of
FEEC students is 261 months, which is
a decrease of 6% in comparison with 2011,
taking into account the increased number of
students at the faculty. On the other hand,
placements of international students at FEEC
reached 432.5 months. This is an increase of
45% in comparison with 2011.

The Faculty supports cooperation of departments
and academics with international institutions
based on interfaculty and LLP-Erasmus as well
as newly made contacts. In 2012 the amount of
50 thous. CZK was provided in support of such
activities. Targeted international relations were
financed by departments from projects of
operational programmes. The funds were used to
cover travel expenses of 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 pro-
jects. Such visits help to increase the
professional level of tuition and contribute to the
general education of students and atmosphere of
international environment in work on research
projects.

Funding in the amount of 280 thous. CZK for
these activittes was obtained from the
Development Programme of Ministry of
Education 2.5. The funds were provided to 10
experts of the faculty and used to pay the costs
connected with the lecture stay of Professor
Stevic of the Mathematical Institute, Serbian
Academy of Sciences.
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Discussed with some of the visiting experts was
potential joint preparation of consortium research

projects funded by European Commission or joint
technology initiatives, e.g. ENIAC and ARTEMIS.

Table 6: Student and teacher placements at universities abroad in the Socrates-Erasmus and Longlife
Learning Programme-Erasmus from 2008 to 2012

Socrates (LLP)-Erasmus 2008 2009 2010 2011 2012
Students 42 45 51 54 46
Months 168 167 167,5 224 215
Lecture stays 30 28 25 27 27
Lecture weeks 35 34 29 32 33
Training 1
Weeks of training 2

Table 7: Student placements at FEEC and abroad by programmes, 2012 - summary

Activity Arrivals Departures
Students Months Students Months
Socrates(LLP)-Erasmus 96 410,5 46 215
Inter-university agreements 3 13 - -
Development Programme of - - 13 34
Ministry of Education
Other 1 9 6 12

Table 8: Student placements at FEEC and abroad in all mobility programmes from 2008 to 2012

2008 2009 2010 2011 2012
Students 64 68 74 86 100
Arrivals
Months 216 235 285 298 432,5
Students 68 62 67 71 65
Departures
Months 248 238 230 276 261

External Relations

External relations are focused on presentation of
faculty activities and providing updated and
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specific information on the study opportunities,
offered by the Faculty, study programmes and



study areas. The newly structured websites,
presentations and videopresentations as well as
the faculty profile on the social network Facebook
are targeted at the generation of our future
students, secondary school and technical
secondary school students. In this respect, an
important role was played by the so called
roadshow — 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
managemenet took part in the running race
Strojafské schody organized every year, where
our dean J.Dédkova together with the deans of
the Faculty of Fine Arts and the Faculty of
Information Technology were members of dean
relay and vice-deans S. Hanus, P.Fiedler and
J.H&ze were members of the FEEC relay.

As every year, the management attended the
annual meeting of the Czech and Slovak faculties
of electrical engineering and associated faculties
held in Bratislava 22-24 May 2012. 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.r.o.,
Veletrhy Brno, a.s., Siemens A. G., Honeywell
s.r.o.,, T-Mobile Czech Republic, a.s., ON
Semiconductor Czech Republic, AT&T Czech,
EATON Czech Republic, Rockwell/Allen Bradley,
Skoda Volkswagen Mlada Boleslav, Motorola
Solutions, National Semiconductor, CEZ, a.s.,
Linet, s.r.o., BD Sensors, s.r.o., Buchlovice and
others.

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. 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 2012/13

University Country
Katholieke Hogeschool Limburg Belgium
TexHunyeckn yHmBepcuteT-Codusn Bulgaria
TexHunyeckn yHuBepcuteT-Codusa — Nnosans Bulgaria
Aalborg Universitet Denmark
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Danmarks Tekniske Universitet Lyngby

Aalto University

Tampereen teknillinen yliopisto

University of Eastern Finland

EPITA Paris

ESIGELEC Rouen

Groupe ESIEE Paris

Institut Catholique de Paris

Institut Polytechnique de Grenoble

Université Joseph Fourier — Polytechnique de I"Université Grenoble
Sekonda Universita degli Studi di Napoli

Vilniaus Gedimino Technikos Universitetas

Duale Hochschule Baden-Wiirttemberg Lorrach

Fachhochschule Wiesbaden

Friedrich-Alexander-Universitat Erlangen

Hochschule fur Technik, Wirtschaft und Kultur Leipzig

Hochschule Furtwangen — Furtwangen University of Applied Science
Hochschule Pforzheim — University of Applied Sciences Pforzheim
Technische Universitat Dresden

Universitat Ulm

Universitat | Bergen

Politechnika Wroclawska

Instituto Politécnico de Lisboa — ISEL

Instituto Politécnico do Porto

Universidade Cat6lica Portuguesa — Escole Superior de Biotecnologia

Universidade do Porto
University of Coimbra
Fachhochschule Obersterreich

Technische Universitat Graz

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

Austria



Technische Universitat Wien

Universitat fir Gesundheitswissenschaften, Medizinische Informatik und
Technik

TEI KpATNG - MapdpTtnua Xaviwv
Technicka univerzita v KoSiciach, Fakulta elektrotechniky a informatiky
Zilinska univerzita, Elektrotechnicka fakulta
Zilinsk& univerzita, Fakulta prirodnych vied
Modragon Unibertsitatea

Universidad de Cantabria

Universidad de Malaga

Universidad de Zaragoza

Universidad Politécnica de Valencia
Universitat de Valéncia

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

Malmé hogskola

Bogazici University

Karadeniz Technical University

Namik Kemal University

Suleyman Demirel Universitesi

T.C. Ankara Universitesi

T.C. Dogus Universitesi

Yeditepe University

Zonguldak Karaelmas University

University of Huddersfield

Austria
Austria

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

Great Britain
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Academic Senate

In 2012 the members of Academic Senate were (membership in legislative committee — LK, pedagogical
committee — PK, economic committee — EK, and represented department):

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

Academic Staff Chamber

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

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

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

Ing Petr Honzik, EK, UAMT

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

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

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

Student Chamber

Bc. Tomas Mejzlik, EK, PK, chair
Bc. Rastislav Cervenak, PK
Juraj Jakubik, PK

Petr Jarchovsky, EK, PK

Bc. Zuzana Moldfikova, PK

Bc. Vojtéch Svato$

Ing. Martin Zukal, EK

Academic Senate held 9 regular meetings, with
an average attendance of 75.4%. Academic
Senate dealt with legislative, economic and
pedagogical issues. 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.

In 2012 positions of three members of the student
chamber were taken by substitutes elected in
regular elections in 2011. Two members comple-
ted their studies and one resigned on the mem-
bership in Academic Senate. As he also repres-
sented FEEC in BUT Academic Senate and there
was no substitute elected, electronic election was
held on 17 and 18 December 2012. The turnout
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was 5.46 %. The new representative of FEEC in
BUT Academic Senate is Bc. Tomas Mejzlik.

Academic Senate discussed novels of internal
guidelines and standards. The Dean’s guideline
amending the Study and Examination Regulati-
ons of BUT was approved as well as the Dean’s
guideline amending the Scholarship Regulations
of BUT. The Senate approved of the draft of
amendment to Regulations for Admissions to
Study and requirements for admission to doctoral
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study programme EKT-P, concerned with the
second round of admission procedure. Updating
of the Longterm Intent of FEEC BUT for 2011-
2015 for was dealt with and approved. The eco-
nomic issues discussed and approved included
economic report for 2011, proposal for the
distribution of financial means in 2012 and
proposal on the distribution of funds earned by
teaching.



Campus Development

Construction of the new campus premises at
Technicka 12 was completed in 2012. The buil-
ding that cost nearly 1 bil. CZK was ceremonially
opened on 20 December 2012. This FEEC gra-
dually, after decades of effort, finishes the con-
centration of all departments and laboratories into
premises at the campus Brno — north.

The last project was the continuation of con-
struction works on Professor List Science and
Technology Park. In terms of location this buil-
ding is a free continuation of the northern part of
Technickd 12. Completion of this complex is
scheduled for June 2013.

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 10

e network backup

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

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

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 2012 and
continues in 2013.
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Other

Equal Opportunities

The ‘Consultancy and Information Gender
Studies Centre’ continued its activities in 2012.

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.

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.

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 2012 -
Institute of Experimental Technology 1 within the
framework of a global project of South Moravian
Region OP VK and Institute of Experimental
Technology 2 — an individual Project in category
Other, OP VK.

The project IET1 is targeted at increasing the
interest of secondary school students in
electrical engineering and improving conditions
for teaching electrical engineering and physics,
including exploitation of ICT in tuition. The goal
of the project IET2 is to create a human
resources system reacting to the requirements of
companies for training and profile of recruited
employees.

Student Activities

Active at FEEC are two student organizations:
Student Chamber of Academic Senate (SK AS)
and the voluntary club Students for Students
(SPS).
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The Centre cooperated with the Department of
Physics, the club Students for Students and
members of other departments.

Contact: uhdeova@feec.vutbr.cz

Management:

Director

Doc. Ing. Pavel Fiala, Ph.D.

Coordinator IET1

Doc. Ing. Pavel Kaldb, CSc.

Coordinator IET2

Doc. Ing. Pavel Fiala, Ph.D.

Staff

UTEE staff members, representatives of
industrial partners of IET1 (Siemens s.r.0) and
IET2 (SVS FEM s.r.0., Prototypa a.s., ABB s.r.o0.,
Eaton Moeller s.r.0.)

Address:

IET (UTEE)

Kolejni 4, 612 00 Brno
Phone: +420 541 149 510
Fax: +420 541 149 512
E-mail: fialap@feec.vutbr.cz

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,


mailto:uhdeova@feec.vutbr.cz

contributes to exchange of information covering
the whole spectrum of study and faculty life,
solutions of students” problems and instruction
quality assessment by students. Activities of the
club Students for Students are focused on
leisure time. Its role is to enrich student life.The
club issues the student magazine e-fekt (1500
copies every other month), 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 all those
interested in student activities at FEEC and BUT.
In 2012 students co-organized the ball of FEKT
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 26 September 2012 the club organized the
5th festival amateur groups Music from FEEC.

The band Rozsypané glukometry was the
winner. Besides some (gifts they received an
invitation to BUT Majales. The main guest of the
event, the Austrian showman Rocky Leon drew
about 2000 music fans. In the summer semester,
sport-loving students took part in the fun race
Run to 53. The task was to run the distance from
Kolejni 4 to the nearby no 53 bus stop and back
in the shortest possible time. There were 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, and many other
activities. Winter-semester student activities
organized by the club are described in the final
report at http://sps-fekt.cz/zhodnoceniZS2012.
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Department of Control, Instrumentation

and Measurement

. . Kolejni 2906/4
Doc. Ing. Véaclav Jirsik, CSc. 61200 Brno 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 Bejéek, 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. Véaclav Jirsik, CSc.
Doc. Ing. Pavel Vaclavek, Ph.D.
Doc. Ing. Ludék Zalud, Ph.D.

Lecturers

Ing. Miloslav Cejka, CSc., Mgr. Terezie Filipenska, Ph.D., Ing. Marie Havlikova, Ph.D., Ing. Zden&k
Havranek, Ph.D., Ing. Radovan Holek, CSc., Ing. Peter Honec, Ph.D., Ing. Petr Honzik, Ph.D., Ing. Karel
Horak, Ph.D., Ing. Stanislav Klusacek, Ph.D., Ing. Pavel Kuéera, Ph.D., Ing. Toma$ Macho, Ph.D., Ing.
Jan Pasek, CSc., Ing. Miloslav Richter, Ph.D., Ing. Sona Sediva, Ph.D., Ing. Radek Stohl, Ph.D.

Ph.D. Students

Internal: Ing. Abdulrahman Wassem, Ing. Tomas Babinec, Mgr. Radek Baranek, Ing. Ludék Buchta, Ing.
FrantiSek Burian, Ing. Vladimir Burlak, Ing. Ludék Cervinka, Ing. Pavel Cip, Ing. Michal Dobias, Ing.
Jakub Dokoupil, Ing. Martin Dvoracek, Ing. Jifi Fialka, Ing. Tomas Florian, Ing. LeSek Franek, Ing. Petr
Gabrlik, Ing. FrantiSek Gogol, Ing. Miroslav Graf, Ing. Daniel Haupt, Ing. Tomas Hyncica, Ing. Tomas
Jilek, Ing. Miroslav Jirgl, Ing. Miroslav Juhas, Ing. Vaclav Kaczmarczyk, Ing. Jan Klusacgek, Ing. Vlastimil
KFiz, Ing. Michal Kupgik, Ing. Ale$ Lebeda, Ing. Karel Pavlata, Ing. Stanislav Pikula, Ing. Daniel Pisi, Ing.
Lukas Pohl, Ing. Peter Raso, Ing. David Skula, Ing. Michal Sir, Ing. Ladislav ét’astny, Mgr. Martin Tima,
Ing. Miroslav Uher, Ing. Martin Vagner, Ing. Ivo Vesely, Ing. Miroslav Vomela, Ing. Jan Vomodil, Ing.
Dusan Zameénik, Ing. Viktor Zagek

External: Ing. Frantiek Burian, Ing. Milo§ Cabel, Ing. Petr Feilhauer, Ing. Petr Fidler, Ing. Frantisek
Gogol, Ing. Ondfej Hyn¢ica, Ing. Ludék Chomat, Ing. Zdenék Kara, Ing. Roman Konarik, Ing. Ondfej
Kotaba, Ing. Jolana Kristifkova - Dvorska, Ing. Marek Kvas, Ing. Jaroslav Lepka, Ing. Vlastimil Lorenc,
Ing. Petr Malounek, Ing. Vojtéch Mik§anek, Ing. Véra Novakova - Zachovalov4, Ing. Petr Petyovsky, Ing.
Jan Pohl, Ing. Véaclav Sablik, Mgr. Karel Stibor, Ing. Jaroslav Sembera, Ing. Miroslav Uher, Ing. Michal
Vasina, Ing. Libor Vesely, Ing. Milo$ Vesely. Ing. Pavel Zbranek.
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Administrative and Technical Staff

Ing. Ludék Andéra, Ing. FrantiSek Burian, Ing. Tomas Florian, Ing. Daniel Haupt, Ing. Ondfej Hyncica,
Ing. Marek Kvas, Ing. Karel Pavlata, Lenka Petrova, Ing. Petr Petyovsky, Mgr. Martin Tima, Ing. Miroslav
Uher, Ing. Sobéslav Valach, Ing. Libor Vesely, Jan Vodic¢ka.

Centre of Applied Cybernetics

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

Ph.D., Ing. Sobéslav Valach.

Main Interests

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

The group involved in automatic control concen-
trated mainly on robust and predictive electrical
drives control. Research of nonlinear estimators
for sensor-free drives control continued. The
research outcomes have been applied within
international ENIAC project MotorBrain in coop-
eration with international industrial partners. In-
tensive research was carried out in theoretical
probability filtration of dynamical systems. Work
concentrated mainly on automatic setting algo-
rithms of filter parameters with possible suppres-
sion of system model vagueness.

The group continued cooperation with the com-
pany Freescale Semiconductor in design of ro-
bust and predictive algorithms for alternating
electrical drives control.

The group of measurement technology focuses
on electrical and electronic measurements, virtual
instruments in the LabView environment, sensors
of non-electrical characteristics, measurements
and evaluation of non-electrical characteristics
with focus on vibrodiagnostics, thermodiagnos-
tics, acoustic emission, flux and noise measure-
ment.

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

The group of artificial intelligence and robotics is
involved in research of service mobile robotics.
Research is mainly concerned with telepresence
control of mobile robots in difficult terrain, self-
localization in outer environment, in urban areas
and inside buildings, design of highly reliable
robotic systems for work under extreme condi-
tions and automatic map-making. The group now
also focuses on optical scanning and virtual-
extended reality in biomedicine, mainly in cardio-
and neurorehabilitation. Instruction covers intro-
duction into stationary and mobile robotics and
sections dealing with above mentioned research
issues.

The group dealing with computer vision concen-
trates on applied research and development, and
cooperates with a number of commercial compa-
nies and university departments. Academics are
involved in research projects and provide instruc-
tion in image processing and analysis, object
recognition, modelling and recognition of 3D
objects and specialized hardware design for real-
time processing of extensive data files.

Apart from research, the department is also cen-
tred on innovation of instruction (the European
project Multimedia Interactive Didactic System)
and equipment upgrading (regular FRVS grants).

Research teams are involved in an OP VaVpl
project of CEITEC (Central European Institute of
Technology). In the group Materials for sensors
and technological processes control systems they
deal with cutting-edge research of control, sen-
sors, robotics and embedded systems.

The department’s two laboratories are involved in
the ‘Centre for Research and Utilization of Re-
newable Energy’ (CVVOZE). They focus on de-
veloping a smart grid model with different renew-



able sources to test grid stabilization algorithms,
on designing a certified vibrodiagnostics laborato-

Major achievements

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 which have been
increasingly attended by trainees from all parts of
the country. A major achievement by the depart-
ment’s young researchers was the publication of
an article on observability of AC drives in the
frequently quoted journal IEEE Transactions on
Industrial Electronics.

The group of measurement technology involved
in projects of the Operational Programme VaVPI
invested in upgrading of research laboratories for
measurement  of noise, vibrations and
temperature. A new course was launched on
analog processing of sensor signals.

The group of industrial automation was involved
in several significant projects. Important results
include a SAVY client, SEVY server and SEVY
client for mobile devices for elevator technology
(MPO project KAIS), a prototype of Data Concen-
trator (IoE project), a method and system for

Major Research Projects

ry and a training and testing laboratory for safety
control systems.

measurement of wireless signal coverage in
automotive applications (GACR project BAD).

The group of artificial intelligence and robotics
continued work on the visual telepresence
system with high resolution and possibility to
combine data from TOF proximity scanners, CCD
sensors and thermovision cameras. The explora-
tory robotic system Orpheus designed for opera-
tion in hazardous environments was further de-
veloped.

The group of computer vision continued work on
the prestigious project ‘Applied Cybernetics
Centre’ which has already been operating for 12
years under the Technology Agency CR in the
programme ‘Centre of Competence’. The re-
search focuses on sophisticated computer vision
tasks in traffic applications, driving assistance
systems and industrial camera inspection sys-
tems. It also deals with methods and devices for
processing of high volume of data using platforms
FPGA/DSP. Its outcomes include several proto-
types and patents.

Centre of Applied Cybernetics — Technology Agency CR — CK TE01020197

Investigator: Vladimir KuCera, Karel Horak

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

Investigator: Pavel Vaclavek

MISE- Application of Modern Intelligent MEMS Sensors in Automation and Safety of Buildings

MPO - FR-TI4/642
Investigator: Zdenék Bradac

MotorBrain - Nanoelectronics for Electric Vehicle Intelligent Failsafe PowerTrain -

ENIAC 2010-1 270693
Investigator: Pavel Véaclavek

Development, Creation and Verification of a Diagnostic System Prototype — MPO FR-TI3/703

Investigator: Sobéslav Valach.

Research and Development of Filtroventilating Unit for Protection against Chemical Substances,
Dust and Biological Infection in Personal Protective Equipment — TACR - TA02010864

Investigator: Zdenék Bradac
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Selected Publications

BARANEK, R.; SOLC, F. Attitude Control of Multicopter. ElectroScope - http://www.electroscope.zcu.cz.

2012. 2012(5). p. 1 - 5. ISSN 1802-4564.

RICHTER, M.; ZEMCIK, P.; KRSEK, P.; SPANEL, M. Methods of 3D Object Shape Acquisition. In 3D
Surface Geometry and Reconstruction. 1. USA, IGI Global. 2012. p. 1 - 27. ISBN 978-1-4666-0113-0.

KRUPA, M. Preditkivni udrzba a metody technické prognostiky — seznameni se s problematikou. Journal
of Safety Research and Applications (JOSRA). 2012. 4(4). ISSN 1803-3687.

KRUPA, M. Technickd prognostika v kontextu prediktivni Gdrzby. Automa. 2012. 2012(2). p. 16 - 19.

ISSN 1210-9592.

Bachelor Degree Programme

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

Databazové systémy (Ing. Radovan Holek, CSc.)

Elektronické méfici systémy (Ing. Miloslav Cejka,
CSc.)

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

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

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

Modelovéani 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 programovéani v C++ (Ing. Miloslav
Richter, Ph.D.)

Master Degree Programme

Aplikace pocitacového vidéni (Ing. Karel Horak,
Ph.D.)

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

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

Elektronicka mé&¥ici 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 polovodic¢ové snimace (doc. Ing.
Petr Benes, Ph.D.)
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Programovatelné automaty (Ing. Radek Stohl,
Ph.D.)

Prostredky primyslové 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 Horék, Ph.D.)

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

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

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

Zpracovani vicerozmérnych signald (Ing. Karel
Horék, 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.)

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

Optimalizace regulatorG (prof. Ing. Petr Pivorika,
Csc.)



Optoelektronické snimace (doc. Ing. Ludvik Senzory neelektrickych veli€in (doc. Ing. Ludvik

Bejcek, CSc.) Bejcek, CSc.)

Pogitace pro fizeni (doc. Ing. Zdenék Bradac, Strojové uceni (Ing. Petr Honzik, Ph.D.)

Ph.D.) Systémy diskrétnich udalosti (doc. Ing. Pavel
Pocitacové vidéni (Ing. Karel Horak, Ph.D.) Vaclavek, Ph.D.)

Robotika (doc. Ing. Ludék Zalud, Ph.D.) Teorie dynamickych systému (doc. Ing. Petr
Robustni a algebraickeé fizeni (doc. Ing. Petr Blaha, Ph.D.)

Blaha, Ph.D.) Uméla inteligence (doc. Ing. Vaclav Jirsik, CSc.)

Sbér, analyza a zpracovani dat (Ing. Marie
Havlikova, Ph.D.)

Doctoral Degree Programme

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

Laboratories

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

Laboratory of Electrical Measurement (second-year study areas B-AMT, B-MET, B-SEE and part-time
second-year study areas BK-AMT, BK-SEE, Miloslav Cejka, Marie Havlikova)

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

Laboratory of Intelligent Controllers (instruction in control algorithms, physical models, design and
verification of control algorithms on principles of artificial intelligence, Petr 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, work-
place 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 in-
struction in computer control of physical models, instruction and development of software for control by
programmable automatics — PLC, instruction and development of communication via Profibus and
Profinet, Petr Fiedler)

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

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 for PLC of Rockwell, instruction and development of communication via DeviceNet and Ethernet
IP, Radek Stohl)

Laboratory of Robotics (research and development of non-conventional drives and robotic soccer,
Lukas Kopecny, FrantiSek Burian)
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Laboratory of Drives Control (research of intelligent algorithms for control of electric drives, Pavel
Vaclavek)

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

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

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

Laboratory of Vibrodiagnostics (acoustic emission sensors and measurement, calibration, laser vi-
brodiagnostics, Petr Benes)

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

38



Department of Biomedical Engineering

. Kolejni 2906/4
Prof. Ing. Ilvo Provaznik, Ph.D. 61200 Bro 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. Ales Drastich, CSc.
Prof. Ing. Ivo Provaznik, Ph.D. Doc. Ing. Milan Chmela¥, CSc.
Prof. Ewaryst Tkacz, Ph.D., D.Sc. Doc. Ing. Radim Koléaf, Ph.D.
Doc. Ing. Jana Kolafov4, Ph.D.
Doc. Ing. Jifi Kozumplik, CSc.
Doc. Ing. Jifi Rozman, CSc.
Lecturers

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

Ph.D. Students

Ing. Layal Abo Khayal, Ing. Larisa Baiazitova, Ing. Jaroslav Balogh, Ing. Michal Barto§, Ing. Milo$
Bélehrad, Ing. Karel Bubnik, Ing. Jan Bukartyk, Ing. Mgr. Jan Cimbalnik, Ing. Petr Cech, Ing. Vratislav
Cmiel, Ing. Jii Dlouhy, Ing. Alena Drko%ova, Ing. Jifi Gazarek, Ing. Lucie Grossova, Ing. Vratislav
Harabi$, Ing. Jan Hrubes§, Ing. Martin Chrobak, Ing. Jifi Janecek, Ing. Oto Janousek, Ing. Martin Klimek,
Ing. Petr Klime$, Ing. Jifi Kratochvila, Ing. Vladimira Kubicova, Ing. Zdenék Kuna, Ing. René Labounek,
Ing. Martin Lamos, Mgr. Peter Langer, Ing. Pavel Leinveber, Ing. Ondfej Macicek, Ing. Pavlina Mackova,
Ing. Denisa Madérankova, Ing. Milo§ Malinsky, Ing. Martin Mézl, Ing. Karol Mikulas, Ing. Jifi Nedvéd, Ing.
Jan Odstréilik, Ing. Pawan Kumar Pathak, Ing. Roman Peter, Ing. Petra Podlipna, Ing. Jifi Rolecek, Ing.
Pavla Ronkova, Ing. Marina Ronzhina, Ing. Milan Rychtarik, Ing. Jifi Sekora, Ing. Abduljalil Sireis, Ing.
Tomas Slavigek, Ing. Vladimir Slavik, Ing. Luka$ Smital, Ing. Ladislav Soukup, Ing. Helena Skutkova, Ing.
Marie Tobolova, Ing. Martin Valla, Ing. Petr Vesely, Ing. Petr Walek, RNDr. Bohuslav Zmek

Administrative and Technical Staff
Doc. PharmDr. Petr Babula, Ph.D., Miroslava PraSilova, Hana Ryznarova

Main Interests

The department provides tuition in processing of
signals and images, ecology, biomedical and
ecological engineering, biomedical technology
and bioinformatics in Bachelor, Master and doc-
toral programmes.

The department is involved in basic and applied
research of engineering principles in neurosci-
ence, physiology, electrochemistry, botanics,
genetics, molecular biology and ecology. The
main areas of interest are digital processing and
analysis of especially cardiologic signals, digital
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processing and analysis of opthalmological
and ultrasonographic data using contrasting sub-
stances, 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, Germany, University of Ber-
gen, Norway, company Philips Ceska republika,
BLOCK, a.s., MIKRO s.r.o0., Knitting Technology
Research Institute a.s., Institute of Scientific In-
struments AVCR, Medical Faculty, Masaryk Uni-
versity in Brno, Mendel University in Brno, Uni-
versity Hospital Bohunice, Brno, and University
Hospital U sv. Anny, Brno.

The department is involved in the International
Clinical Research Centre (FNUSA-ICRC) working
on non-invasive imaging methods in clinical and
basic research, experimental electrophysiology
and development of advanced technologies in
rehabilitation. The department also works on

Major Achievements

In 2012 members of the department published
a lot of articles in scientific journals and present-
ed papers at international conferences, with fa-
vourable response within the scientific communi-
ty. Most importantly two articles were published in
the journal Sleep Medicine Reviews with IF 6,338
and in the International Journal of Electrochemi-
cal Science with IF 3,729. The members of the
department were also awarded a European pa-
tent in ultrasound tomography, national patent in
optical recording of electrical heart activity,
2 industrial samples were registered, authorized
software and operating samples were created,
and 2 national patent applications were submit-
ted.

In 2012 cooperation continued with University
Hospital U sv. Anny on a project of ICRC (Inter-
national Clinical Research Center Brno) in sec-
tion Biomedical Engineering supported by the
Operational Programme Research and Develop-
ment for Innovations. Within the project the La-

Major Research Projects

national grant research projects GACR (research
of electrophysiology of the heart, research of
nanotechnological and electrochemical tools for
biochemical and molecular-biological studies,
analysis of EEG and NMR imaging data in pa-
tients suffering from epilepsy, application of con-
trast magnetic resonance and ultrasonography
imaging techniques in medical diagnostics), in
MPO TIP projects (technology of barrier-free
insulators for bone graft processing) and TACR
ALFA projects (development of artificial arteries).
With the company Philips the department coop-
erates on the development of automated CT
subtraction angiography of lower limbs. In coop-
eration with the Faculty of Information Technolo-
gy and the Department of Technology Transfer
the department is also involved in an OP VaVpl
project ‘BUT Safety and Protection’ centred on
biometric technology for the retina and iris.

boratory of Biophysics was equipped with
a unique confocal microscope with white laser.
The participating teams are Experimental elec-
trophysiology (lvo Provaznik), Rehabilitation
techniques (Jana Kolafova) and Ultrasonic imag-
ing (Radim Kolar).

In 2012 the first final exams in the follow-up Mas-
ter programme Biomedical Engineering
and Bioinformatics took place whereby the intro-
duction of the pregradual interdisciplinary pro-
gramme was completed. The Bachelor and the
Master programme are accredited by the Ministry
of Education and the Ministry of Healthcare for
training of specialists in biomedical engineering in
compliance with the law on non-medical
healthcare.

At the end of 2012 the follow-up doctoral pro-
gramme in Biomedical Technology and Bioinfor-
matics was accredited by the Accreditation
Commission of CR with effect from January
1, 2013.

Analysis of Relations Between Electrical Activities and Blood Flow in Heart Chambers — GACR

P102/12/2034
Investigator: Jana Kolafova
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Nano-Electro-Bio-Tools for Biochemical and Molecular-Biological Studies of Eukaryotic Cells
(NanoBioTECell) - GACR P102/11/1068

Investigator: Ivo Provaznik

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

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

Development and Innovation of New Nanomaterials for Targeted Modification of Arterial Re-
placements — TACR TA01010088

Investigator: lvo Provaznik

Selected Publications

SMITAL, L.; VITEK, M.; KOZUMPLIK, J.; PROVAZNIK, I. Adaptive Wavelet Wiener Filtering of ECG
Signals. IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING. 2013. 60(2). p. 437 - 445. ISSN
0018-9294. (IF(2011)=2,278).

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(2011)=2,985).

ABO KHAYAL, L.; KIZEK, R.; PROVAZNIK, I. Improvement of Electrophoresis Performance by Spectral
Analysis. AFRICAN JOURNAL OF BIOTECHNOLOGY. 2012. 11(51). p. 11329 - 11332. ISSN 1684-
5315. (IF(2010)=0,573).

DRKOSOVA, A.; SVEHLIKOVA, J. Individudlne umiestnenie modelu srdca v Standardnom modeli
hrudnika na zaklade mnohozvodovych EKG signalov. Elektrorevue - Internetovy casopis
(http://www.elektrorevue.cz). 2012. 2012(14). p. 14-1 (5 p.). ISSN 1213-1539.

SMERKOVA, K.; DOSTALOVA, S.; SKUTKOVA, H.; VACULOVICOVA, M.; ADAM, V.; PROVAZNIK, I.;
KIZEK, R. Isolation of Xis Gen Fragment of lambda Phage from Agarose Gel Using Magnetic Particles
for Subsequent Enzymatic DNA Sequencing. CHROMATOGRAPHIA. 2012. 2012(10). p. 1-6. ISSN
0009-5893. (IF(2011)=1,195).

VOZDA, M.; SEKORA, J.; PENHAKER, M. Precise Temperature Stabilizing System of Liquids for the
purpose Biomedical Applications. Elektronika Ir Elektrotechnika. 2012. 18(10). p. 29 - 32. ISSN 1392-
1215. (IF(2011)=0,913).

JIRA, |.; OUREDNICEK, P.; SKOTAKOVA, J.; WALEK, P.; JATEL, T.; JAN, J. Prvni zkugenosti
s hybridni iterativni technikou iDose pfi CT vySetfovani mozk( u déti, adolescentu a dospélych. Ceska
radiologie. 2012. 66(1). p. 18 - 22. ISSN 1210-7883.

JAN, J.; ODSTRCILIK, J.; GAZAREK, J.; KOLAR, R. Retinal Image Analysis Aimed at Blood Vessel Tree
Segmentation and Early Detection of Neural-Layer Deterioration. COMPUTERIZED MEDICAL IMAGING
AND GRAPHICS. 2012. 2012(6). p. 431 - 441. ISSN 0895-6111. (IF(2011)=1,467).

TAXT, T.; JIRIK, R.; RYGH, C.; GRUNER, R.; BARTOS, M.; ANDERSEN, E.; CURRY, F.; REED, R.
Single-channel blind estimation of arterial input function and tissue impulse response in DCE-MRI. IEEE
TRANSACTIONS ON BIOMEDICAL ENGINEERING. 2012. 59(4). p. 1012 - 1021. ISSN 0018-9294.
(IF(2011)=2,278).

RONZHINA, M.; JANOUSEK, O.; KOLAROVA, J.; NOVAKOVA, M.; HONZIK, P.; PROVAZNIK, I. Sleep
Scoring using Atrtificial Neural Networks. SLEEP MEDICINE REVIEWS. 2012. 2012(16). p. 251 - 263.
ISSN 1087-0792. (IF(2011)=6,931).

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
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Ultrasonocs, Ferroelectrics, and Frequency Control. 2012. 2012(2). p. 254 - 264. ISSN 0885-3010.
(IF(2011)=1,694).

SKUTKOVA, H.; BABULA, P.; STIBOROVA, M.; ECKSCHLAGER, T.; TRNKOVA, L.; PROVAZNIK, I.;
HUBALEK, J.; KIZEK, R.; ADAM, V. Structure, Polymorphisms and Electrochemistry of Mammalian
Metallothioneins — A Review. INTERNATIONAL JOURNAL OF ELECTROCHEMICAL SCIENCE. 2012.
2012(7). p. 12415 - 12430. ISSN 1452-3981. (IF(2011)=3,729).

SADILOVA, P. YU., GASNIKOV, K. V., LISINA, E. B., BAYAZITOVA, L. A. The change of biological
properties of blood when it is affected by low-intensity laser radiation in case of different exposition of

test. Medicinskij al'manah. 2012. 21(2). p. 104 - 367. ISSN 1997-7689.
FILIPIK, A.; JAN, J.; PETERLIK, I. Time-of-Flight Based Calibration of an Ultrasonic Computed

Tomography System. Radioengineering. 2012.

(IF(2011)=0,739).

Bachelor Degree Programme

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

Analyza biologickych signalt (doc. Ing. Jifi
Kozumplik, CSc.)

Bioelektrické jevy (doc. RNDr. Ing. Jifi Simurda,
CSc.)

Biochemie (prof. RNDr. Eva Taborska, CSc.)
Bioinformatika (prof. Ing. lvo Provaznik, Ph.D.)
Biostatistika (doc. RNDr. Ladislav DuSek, Ph.D.)

Cislicové zpracovani a analyza signald (prof. Ing.
Jifi Jan, CSc.)

Cislicové zpracovani signald a obrazu (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 Vaskd,
CSc))

Pocitace a programovani 1 (prof. Ing. Ivo
Provaznik, Ph.D.)
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2012 (21)(1). p.533-544. ISSN 1210-2512.

Praktika z bioinformatiky (doc. Ing. Jana
Kolafova, 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.)

Terapeutickd a proteticka technika (doc. Ing.
Jana Kolarova, Ph.D.)

Uméla inteligence v mediciné (doc. Ing. Jifi
Kozumplik, CSc.)

Uvod do biologie &lové&ka (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.)

Zéaklady anatomie a histologie (doc. MUDr. Pavel
Matonoha, CSc.)

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

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

Zobrazovaci systémy v lékafrstvi (doc. Ing. AleS
Drastich, 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 obrazu (prof. Ing. Jifi
Jan, CSc.)

Analyza signall a obrazu (prof. Ing. Jifi Jan,
CSc.)

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

Biologie Clovéka (prof. MUDr. Jindfich Vomela,
CSc.)

Diagnostika bio- a 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. AlesS 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.)

Mikroskopické 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))

Doctoral Degree Programme

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

Laboratories

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

Pocitacova 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
Kolarova, Ph.D.)

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

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

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

Uvod do environmentalistiky (Prof. RNDr. Hana
Librova, CSc)

Vizualizace biomedicinskych dat (Ing. Radovan
Jifik, Ph.D.)

VyS§Si metody zpracovani signald (prof. Ing. Jifi
Jan, CSc.)

Z&klady metodologie vyzkumu (doc. Ing. Radim
Kolaf, Ph.D.)

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

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

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

Vy$8i metody zpracovani a analyzy signalu
a obrazu (prof. Ing. Jifi Jan, CSc.)

Laboratory of Diagnostic Technology (instruction in Medical Diagnostic Technology, Diagnostics of
bio- and ecosystems, experimental part of research and student projects, Radim Kolar)
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Laboratory of Biomedical Technology (instruction in Special Medical and Ecological Technology, Eco-
logical Engineering, Design and Operation of Complex Systems, research and student project experi-
ments, Jana Kolarova)

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

Laboratory of Ecological Engineering (instruction in Ecological Engineering, Ecology in Electrical En-
gineering, 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 Pro-
cessing, 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 (a clean environment for isolation and handling of biological
samples, measurement and diagnostics of DNA, RNA and proteins, instruction in 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

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

Associate Professors

Doc. Ing. Vladimir BlaZzek, CSc.
Doc. Ing. Petr Baxant, Ph.D.
Doc. Ing. Jifi Drapela, Ph.D.
Doc. Ing. EvZen Haluzik, CSc.
Doc. Ing. llona Lazni¢kova, Ph.D.
Doc. Ing. Petr Mastny, Ph.D.

Lecturers

Technicka 2848/8

61600 Brno 16

tel.: 541 149 231

fax: 541 149 246

E-mail: ueen@feec.vutbr.cz

Doc. Ing. Antonin Matousek, CSc.
Doc. Ing. Jaroslava Orsagové, Ph.D.
Doc. Ing. Jifi Racek, CSc.

Doc. Ing. Petr Toman, Ph.D.

Doc. RNDr. Oldfich Coufal, CSc.

Ing. Jan Gregor, CSc., Ing. Ka[el Katovsky, Ph.D., Ing. \VJan Machacéek, Ph.D., Ing. Martin Paar, Ph.D.,
Ing. Stanislav Sumec, Ing. Jan Skoda, Ph.D., Ing. Radek Skoda, Ph.D., Ing. David Topolanek, Ph.D.

Ph.D. Students

Ing. Almabrok Abdoalhade, Ing. Toma$ BartoSik, Ing. Branislav Batora, Ing. Martin Belatka, Ing.
Franti§ek Bernath, Ing. Mayada Daboul, Ing. Jifi Dogkal, Ing. Stépan Foral, Ing. Miroslav Haluza, Ing.
Nail Khisamutdinov, Ing. Tomas Kloucek, Ing. Marek Kopic¢ka, Ing. Michal Krbal, Ing. Jakub Masek, Ing.
Jan Moravek, Ing. Jan Novotny, Ing. Ludék Ondrousek, Ing. Tomas Pavelka, Ing. Jifi Pécha, Ing. Vaclav
Prokop, Ing. Michal Ptagek, Ing. Luka$ Radil, Ing. Jan Slezingr, Ing. Jaroslav Spadek, Ing. Martin

Stefanka, Ing. René Véapenik, Ing. Jan Varmuza, Ing. Josef Vavra

Administrative and Technical Staff

Ing. Filip Koval, Jitka Langerova, FrantiSek Matousek, Ing. Josef Senk, CSc.

Main Interests

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

sources, transient phenomena, solutions of sys-
tem failures and liberalized energy market.

Research is focused on generation of electrical
power in conditions of sustainable development,
that is search for new ways of power generation
from renewable sources and increasing operation
efficiency of power sources, reduction of losses
and fast localization of network failures, impact of
electrical appliances, exploitation of hydrogen
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accumulation cycle in solar systems, load optimi-
zation in small variable-output power sources,
optimization of the structure of power sources for
services in conditions of liberalized market, tech-
nological 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 2012 members of the department were in-
volved in 1 MPO TIP project, 6 FRVS projects,
4 OP VK projects, 1 project of international coop-
eration with Texas A&M University Kontakt I,
1 Leonardo da Vinci project and 16 projects of
cooperation with industrial companies.

The department organized the ‘13th International
Scientific Conference Electric Power Engineering
2012’ with over 200 participants from European
and Asian countries.

The major results published in reputable journals
and presented at national and international con-
ferences included complex methodology of
measuring voltage fluctuations, modern illumina-
tion control in intelligent electroinstallations, anal-
ysis of light sources resistance to short-term
voltage drops and cut-offs, flickermetre imple-
mentation in the LabView environment, a patent
for ‘A Device for Time Regulation of Camera

Major Research Projects

The department cooperates in research and
graduate and doctoral training with a number of
companies, e.g. skupina 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 also been
cooperation with departments of power electrical
engineering at all Czech and Slovak technical
universities.

Shutter’ was awarded and a new generation of
LDA brightness analyzer was developed for as-
sessment of street illumination.

In 2012 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 devel-
opment of railway signal lamps. There was also
cooperation with TU Graz in electrical network
safety in regard to contact voltage.

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

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

bers - FR-TI3/383
Investigator: Petr Baxant

Selected Publications

COUFAL, O. A method for the accurate and smooth approximation of standard thermodynamic functions.
COMPUTER PHYSICS COMMUNICATIONS. 2012. 184(2013)(1). p.194-200. ISSN 0010-4655.

(IF(2011)=3,268).

BHATIA, C.; ADAM, J.; KUMAR, V.; KATOVSKY, K.; MAJERLE, M.; SOLNYSHKIN, A.; TSOUPKO-
SITNIKOV, V. A study of non-elastic reaction rates for the ADS materials in the environment of spallation
neutrons produced by 1.6 GeV d-beam. APPLIED RADIATION AND ISOTOPES. 2012. 70(7). p. 1254 -

1260. ISSN 0969-8043. (IF(2011)=1,172).

ALMABROK, A. Comparison Between Cogeneration and Separate Production of Heat and Electricity.
Academic Journals. 2012. p. 167 - 172. ISSN 1897-0737.

VARMUZA, J.; BAXANT, P. Odhad spotieby elektrické energie na vefejné osvétleni. Svétlo. 2012. 15(3).

p. 57 - 59. ISSN 1212-0812.
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COUFAL, O. On inductance and resistance of solitary long solid conductor. Acta Technica CSAV. 2012.
57(2012)(1). p. 75 - 89. ISSN 0001-7043.

SKODA, J.; SUMEC, S.: BAXANT, P. Pokroky v pocitatovém vyhodnoceni obrazl a vyuziti ve svételné
technice. Svétlo. 2012. 15(6). p. 52 - 54. ISSN 1212-0812.

VAPENIK, R. Problematika provadéni praci pod napéti na vedeni vysokého napéti distribuéni soustavy.
Elektrorevue - Internetovy &asopis (http://www.elektrorevue.cz). 2012. 2012(51). p. 51-1 (6 p.). ISSN
1213-1539.

MACHACEK, J.; HALUZA, M.; BATORA, B. Pro¢ dat ptrednost systémové elektroinstalaci - 2 &ast.
Elektroinstalatér. 2012. XVIII(1). p. 16 - 18. ISSN 1211-2291.

HALUZA, M.; MACHACEK, J. Spotfeba elektrické energie domacnosti, predikce a potenciélni tspory
pomoci BACS. TZB-info. 2012. 2012(-). p. 1 - 5. ISSN 1801-4399.

STEFANIK, M.; BEM, P.; KATOVSKY, K. The p-D20 Generator Neutron Spectrum Determination by
Multi-Foil Activation Method. Transactions of the American Nuclear Society. 2012. 106(1). p. 894 - 896.
ISSN 0003-018X.

COUFAL, O.; ZIVNY, O., ADINEH V. Thermodynamic and Radiative Properties of Plasma Excited in
EDM Process Through N2 Taking Into Account Fe. IEEE Transactions on Plasma Science. 2012. 40(10).
p. 2723 - 2735. ISSN 0093-3813. (IF(2011)=1,174).

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
Dréapela, Ph.D.)

Distribu¢ni a prdmyslové 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.)

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.)

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

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

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

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

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

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

Malé zdroje elektrické energie (doc. Ing. Petr
Mastny, Ph.D.)
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Nekonvenéni pfemény (doc. Ing. Antonin Pfechodné jevy (doc. Ing. Vladimir Blazek, CSc.)

Matousek, CSc.) Pfenosové sité (doc. Ing. Vladimir Blazek, CSc.)
Osvétlovaci soustavy (doc. Ing. Petr Baxant, Rizeni elektrizagnich soustav (doc. Ing. Petr
Ph.D.) Toman, Ph.D.)

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

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

Doctoral Degree Programme

Matematické modelovani v elektroenergetice Vybrané problémy z vyroby elektrické energie
(doc. Ing. Petr Toman, Ph.D.) (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, Petr To-
man)

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

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

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, llona Lazni¢kova)

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

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

48



Department of Electrotechnology

sae Technicka 3058/10
Prof. Ing. Jifi Kazelle, CSc. 616 00 BIno 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 Bac¢a, Ph.D.
Prof. Ing. Jifi Vondrak, DrSc. Doc. Ing. Josef Jirdk, 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. Ondfej Cech, Ing. Petr Dvorak, RNDr. Andrea Fedorkova, Ph.D., Ing. Martin Frk, Ph.D., Ing. Petr
KFivik, Ph.D., Ing. Helena Polsterova, CSc., Ing. Zdenka Rozsivalova, Ing. Jifi Stary, Ph.D., Ing. Jifi
Spinka

Ph.D. Students

Ing. Pavel Abraham, Ing. Radek Bilko, Ing. Ondrej Cech, Ing. Pavel Cudek, Ing. Jan Dolensky, Ing. Petr
Dvorak, Ing. Roman Gevritishvili, Ing. Chladi Ladislav, Ing. Ivan Jakubis, Ing. Ondfej Kavalek, Ing. Tomas
Kazda, Ing. Tomas 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. Marek Sol€ansky, Ing. Petr
Stejskal, Ing. Radek Stojan, Mgr. Silvie Svidenska, Ing. Lucie Simonova, Ing. Zuzana Stichova, Ing. JiFi
Subarda, Ing. Eva Tihlafikova, Ing. Jifi Tichy, Ing. Pavel To$er, Ing. Karel Tonar, Ing. Sebastian Vaculik,
Ing. Ale$ Vesely, Ing. Jifi Vognar, Ing. Jifi Vrbicky, Ing. Petr Vyroubal, Ing. Jana Zimékova

Administrative and Technical Staff

Jarmila Barto§kov:é1, FrantiSek Chgda’c’:ek, Ing. Kristyna Jandova, Ph.D., Ing. Petr Kahle, FrantiSek
Kofinek, Ing. Petr Spicak, Bc. Véra Spi¢akova, Ing. Miroslav Zatloukal

Main Interests

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

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

ogy.
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In the Bachelor programme Biomedical Technol-
ogy and Bioinformatics (BTBIO) the department
provides instruction of the subject Materials and
Components for Biomedicine. In the summer
semester of the academic year 2012/2013 in-
struction of the subject Materials and Technical
Documentation starts in the Bachelor programme
English in Electrical Engineering and Informatics
(AJEI).

The department continued upgrading and auto-
mation of instruction laboratories, internet con-
nection with measuring workplaces and extended
use of computer rooms for self-study. Ten sub-
jects in the specialization Electrotechnical Manu-
facturing and Management (EVM) in category
free subjects were offered to students of other
BUT faculties.

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

Another area of interest is mathematical-physical
modelling of blood flow in arteries, in cooperation
with the team engaged in Magnetic Resonance

Major Achievements

The department coorganized the 33rd interna-
tional conference ‘Nonconventional Sources of
Electric Energy’ in Hrotovice, 21 — 23 May 2012.
The conference was organized in cooperation
with the Czech Electrotechnical Society, group for
chemical sources of electric energy (Petr Baca,
Pavel ToSer). The department also organized the
13th international conference ‘Advanced Batter-
ies, Accumulators and Fuel Cells’, 26 — 30 Au-
gust 2012, under the auspices of American
electrochemical group the Electrochemical Socie-
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and Bioinformatics (Institute of Scientific Instru-
ments AVCR).

The department cooperates with a number of
institutions — Technische Universitat Wien, Pado-
va University, Universitat Ulm — Zentrum fur Son-
nenenergie und Wasserstoff-Forschung, Ecole
Polytechnique de Montréal, surface analysis
workplace Nanolytics in Feldkirchen, Austria, the
company Graphite AG Kropfmiihl AG, Institute of
Scientific Instruments AVCR, Institute of Inorgan-
ic Chemistry AVCR, Institute of Physical Chemis-
try AVCR, Institute of Macromolecular Chemistry
AVCR, the companies Bochemie Bohumin,
EPRONA Rokytnice nad Jizerou, Elmarco Libe-
rec, Solartec Roznov pod Radho$tém, ERD Pra-
ha, LINET Slany, ENERG-SERVIS Brno, CeMe-
Bo Blansko, Honeywell Brno, ALPS Electric
Czech Sebranice. The department also
cooperates with INIFTA Universidad Nacional de
La Plata, Argentina and Universita degli Studi di
Palermo, Italy in the programme KONTAKT.

In 2013 research in all above mentioned areas is
expected to continue, with focus on European
research programmes and centres, GACR,
GAAV and FRVS projects.

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

The department will co-organize the 34th confer-
ence ‘Nonconventional Electric Energy Sources’
in Blansko, 29 — 31 May, 2013, and the 14th
international conference ‘Advanced Batteries,
Accumulators and Fuel Cells’ (ABAF — 14th) in
Brno, 1 — 5 September, 2013.

ty ECS and BUT Brno (ABAF — 13th), (Marie
Sedlafikova, Jifi Vondrak).

Members of the department also participated in
the meeting of Czech and Slovak colleagues, the
39th international conference ‘Electrotechnology
2012’, organized by the Institure of Power and
Applied Electrical Engineering FEI STU, Bratisla-
va (Jifi Kazelle).

In March members of the department met and
signed contract of cooperation with the director of
CLAIO Poznan Matiej Kopczyk and the director of
the Institute for Non-iron Metals Gliwice Miec-



zyclav Woch. In October there were negotiations
with Marek Slavik from f.LITHIO s.r.o., Bratislava
and a joint project 7RP LiTHIO ‘Improved Materi-
als for Innovative Ageing Resistant Batteries’ was
submitted.

In November 2012 Jo Fenstad, a specialist in
metallurgy and chemical synthesis and technolo-
gy director of INDO SCAN LIMITED, Hagan,
Norway visited the department. Possible coop-
eration in nanofiber synthesis of conductive titan-
ate suboxides was discussed.

The department was involved in a GACR project
(Increasing of Li-ion Batteries Safety), an MPO
project (Research of New Electrodes for Alkaline
Accumulators), a BUT project (Materials and
Technologies in Electrical Engineering) and 10
FRVS projects (Implementation of uncertainty in
measurement and instrumental calibration in
laboratories of subjects in diagnostics and test-
ing, Implementation of BluePrint in instruction,
Innovation of laboratories of printed circuits and
surface mount technology, lon-selective meas-
urement, Measurement of discharge characteris-
tics of alkaline accumulators, Thermographic
measurement of photovoltaic section characteris-
tics, Measurement of wind power characteristics
and application to instruction, Mobile internet
access of laboratories in material subjects, Ex-
tending laboratories in the subject Materials
Structure and Characteristics and New laborato-
ries in the subjects of diagnostics, testing and
manufacturing processes using ultraacoustics
and microscopy of near fields.

Major Research Projects

In cooperation with the Department of Microelec-
tronics the project ‘Innovation and Upgrading of
Bachelor study area Microelectronics and Tech-
nology and Master study area Microelectronics’,
Operational Programme Education for Competi-
tiveness was concluded.

With University of West Bohemia, Plzen the de-
partment was involved in the European project
‘Partnership in Electrical and Mechanical
Engineering’, Operational Programme, Priority
Axis 7.2 Tertiary Education, Research and
Development.

The department continued cooperation with the
Institute of Scientific Instruments AVCR Brno, in
the European project ‘Support of Human
Resources and Knowledge Transfer in Conditions
of International Cooperation of Research Teams’,
Operational Programme, Priority Axis 7.2 Tertiary
Education, Research and Development.

The department staff are also involved in the
European project ‘Centre for Research and
Utilization of Renewable Energy’ (CVVOZE),
Operational Programme Research and
Development, Priority Axis 2 and in research
programme 2 - ‘Chemical and Photovoltaic
Energy Sources’.

Two articles dealing with research of new addi-
tives of active lead accumulator substances were
published in international Journal of Power
Sources.

Research of New Electrodes for Alkaline Accumulators - MPO FR-T13/198

Investigator: Miroslav Zatloukal

Increasing the Safety of Li-lon Batteries — GACR P102/10/2091

Investigator: Marie Sedlafikova

Support of Human Resources and Knowledge Transfer in Conditions of International Cooperation

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

Materials and Technologies in Electrical Engineering — FEKT-S-11-7

Investigator: Petr Baca
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Bachelor Degree Programme

Diagnostika a zkuSebnictv (doc. Ing. Josef Jirak, PloSné spoje a povrchova montaz (Ing. Jifi Stary,
Csc.) Ph.D.)

Elektrotechnické materidly a vyrobni procesy PocitaCové projektovani vyrob, logistika

(prof. Ing. Jifi Kazelle, CSc.) a ekologie vyroby (doc. Ing. Jifi Vanék, Ph.D.)

Materialy a komponenty pro biomedicinu (doc.
Ing. Marie Sedlafikovéa, CSc.)

Materialy a technicka dokumentace (doc. Ing.
Josef Jirék, CSc.)

Navrh a konstrukce elektrotechnickych zafizeni
(doc. Ing. Vitézslav Novak, Ph.D.)

Navrhové systémy plosnych spojli (doc. Ing. Petr
Baca, Ph.D.)

Master Degree Programme

Alternativni zdroje energie (doc. Ing. Jifi Vanék,
Ph.D.)

Diagnostické metody v elektrotechnice (doc. Ing.
Josef Jirdk, CSc.)
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Pocitacova podpora technickych a manazerskych
praci (doc. Ing. Jifi Maxa, Ph.D.)

Rizeni a kontrola jakosti (Ing. Helena Polsterova,
Csc.)

Rizeni jakosti a metrologie (Ing. Helena
Polsterovda, CSc.)

Spolehlivost v elektrotechnice (Ing. Helena
Polsterova, CSc.)

Ekologie vyroby (doc. Ing. Petr Baca, Ph.D.)

Elektroizolacni systémy (Ing. Helena Polsterova,
CSc.)

Klimatotechnologie (Ing. Martin Frk, Ph.D.)



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

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

Obnovitelné zdroje energie (Ing. Petr Kfivik,
Ph.D.)

Pocitacové navrhové systémy (Ing. Vitézslav
Novak, Ph.D.)

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

Rizeni a sprava dat (doc. Ing. Jifi Maxa, Ph.D.)

Doctoral Degree Programme

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

Spolehlivost a jakost (Ing. Helena Polsterova,
CSc.)

Struktura a vlastnosti materialt (doc. Ing. Josef
Jirak, CSc.)

Technologické projektovani a logistika (doc. Ing.
Jifi Vanék, Ph.D.)

TFirozmérné modelovani a simulace (doc. Ing. Jifi
Maxa, Ph.D.)

Vyrobni procesy (prof. Ing. Jifi Kazelle, CSc.)

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

Vybrané diagnostické metody, spolehlivost,
jakost (doc. Ing. Josef Jirdk, 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 systems in
precisely defined conditions, Jifi Vanék)

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

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

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

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

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

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

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

Laboratory of Photovoltaic Systems (testing of electrical properties of photovoltaic cells, Jifi Vanék)

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)
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Laboratory of Renewable Sources (testing of electrical and mechanical properties of photovoltaic cells,
laboratory instruction in Renewable Energy Sources and Alternative Energy Sources, Jifi Vanék)

Laboratory of Lead-Acid Accumulators 1,2 (research and development of new applications of lead-
acid accumulators for hybrid electromobiles and as renewable energy storage, Petr Baca)

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

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

Laboratory of Printed Circuits, PROTOCAD and Photoprocesses (laboratory production of printed
circuit boards and microsections, chemical coating analysis, laboratory instruction in Printed Circuits and
Surface Mount Technology and Interconnection and Assembly Technology, Jifi Stary)
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E-mail: ufyz@feec.vutbr.cz

Professors Associate Professors

Prof. Ing. Lubomir Grmela, CSc. Doc. RNDr. Milada Bartlova, Ph.D.

Prof. RNDr. Ing. Josef Sikula, DrSc. Doc. RNDr. Pavel Hruska, CSc.

Prof. RNDr. Pavel Toméanek, 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 Brustlova, CSc., RNDr. Pavel Dobis, CSc., Ing. Vladimir Holcman, Ph.D., Ing. Petr Sedlak,
Ph.D., RNDr. Nadézda Uhdeova, Ph.D.

Research Workers
Ing. Alexey Andreev, Ph.D., Ing. Robert Mackd, Ph.D., Ing. Pavel Skarvada, Ph.D.

Ph.D. Students

Hamed Mohamed Abubaker, MSc., Ing. Faisel Inas Abuetwirat, Mgr. Nadézda Bogatyreva, Ing. Gabriel
Cséfalvay, Mgr. Dinara Dallaeva, Ing. Milo§ Chvatal, Ing. Marian Klampér, Ing. Alexandr Knépek, Ing.
Martin Kopecky, Ing. Jifi Ovsik, Ing. Martin Plachy, Ing. Elena Prokopyeva, Mgr. Evgeny Sergeev, Ing.
Milan Spohner, Ing. Jifi Sicner, Ing. Ondfej Sik, Ing. Tomas Tréka, Ing. Marek Vondra

Administrative and Technical Staff

Mgr. Nadézda Bogatyreva, Ing. Gabriel Cséfalvay, Ing. Milo§ Chvatal, Ing. Marian Klampar, Ing. Alexandr
Knapek, Ing. Jifi Majzner, Ph.D., Ing. Tomas$ Palai-Dany, Ph.D., Miroslav Sadovsky, Ing. Petr Sadovsky,
Ph.D., Ing. Ondfej Sik, Ing. Pavel Tofel, Ph.D., Ing. Tomas Tré&ka, Ing. Alena Vaclavikova, Radimir Vrba

Main Interests

In 2012 the department provided tuition in basic
courses 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. The
subjects in the Master programme included

Nanotechnology, Modern Physics, Solid Phase
Physics and Non-Destructive Diagnostics,
Physics of Dielectrics for FEEC, and Physical
Optics for Faculty of Information Technology. The
subjects Junctions of Nanostructures and
Spectroscopic Methods for Non-Destructive
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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
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. Major 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 inorganic
and organic materials. The department
cooperated with European and Japanese

Major Achievements

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

In 2012 the department participated in a start-up
project of excellence CZ.1.05/1.1.00/02.0068 STI
CEITEC, groups 1-7 Optoelectronic Characterisa-
tion of Nanostructures, with the leader of the
team Lubomir Grmela. The project outcomes
were 5 articles in scientific journals, 1 patent,
4 prototypes and 1 utility software.

The department was also involved in 5 GACR,
1 TACR, 2 FRVS projects, 2 MPO, 1 INGO pro-
ject, 3 Kontakt projects, 1 BUT specified research
project and 5 commercial contracts with industrial
companies.

The GACR projects centred on stochastic pro-
cesses in semiconductor structures and in CdTe
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laboratories in the field of noise spectroscopy and
nanotechnology, extended cooperation with
Augsburg University, Germany in research of
dielectrics, with American universities in Orlando
and Rapid City in nanometrology, and cooperated
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 of 5 contracts. Our major partners
included the world leaders On Semiconductor,
AVX Kyocera and NEE, a.s.

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

emission detectors, service time of autoemission
and Schottky cathodes based on analysis of
noise and transport spectroscopy,
electromagnetic and acoustic emission in
advanced composite materials and diagnostics of
defects in materials by advanced defectoscopy.

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

In MPO TIP projects the department cooperated
with Solartec s.r.o. on applications of laser
technology in production of quartz crystal solar
cells, and with Trinec Iron and Steel Works on
research and development of progressive tools
for enhanced quality of billet, wires and bars.

Owing to the project INGO, Professor Pavel
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 ‘Nanotechnology for Electrical Engineering’,

technology defects in ceramic, tantalum and jointly financed by the European Social Fund and
niobium condensers, and physical processes in Czech Republic budget. As a result the
supercapacitors. department can extend its offer of courses on
In connection with the development of nanoscience, nanometrology, nanomaterials and
nanotechnologies the department received nanosensors.

2 projects for innovation and upgrading of Awareness of the doctoral study programme
instruction in physics from the Operation Physical Electronics and Nanotechnology has
Programme Education for Competitiveness 2.3 been raised and the number of new Ph.D.

CZz.1.07/2.3.00/09.0214 - IVEFEN ‘Research students has increased.
Team Incubator for Physical Electronics and
Nanotechnology’ and 2.2 CZ.1.07/2.2.00/15.0147

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

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 Bill-
ets, 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

Investigators at Department of Physics: Lubomir Grmela, Vladimir Holcman
Central European Institute of Technology — European Centre of Excellence CEITEC
CZ.1.05/1.1.00/02.0068

group leader 1-7: Lubomir Grmela

Selected Publications

SEDLAK, P.; SIKULA, J.; MAJZNER, J.; VRNATA, M. FITL, P.; KOPECKY, D.; VYSLOUZIL, F;
HANDEL, P. Adsorption—desorption noise in QCM gas sensors. Sensors and Actuators B: Chemical.
2012. 166-167(1). p. 264 - 268. ISSN 0925-4005. (IF(2011)=3,898).

DALLAEVA, D.; TOMANEK, P. AFM study of structure influence on butterfly wings coloration. Advances
in Electrical and Electronic Engineering - intenetovy ¢asopis(http://advances.utc.sk). 2012. 10(2). p. 120 -
124. 1SSN 1804-3119.

ABUBAKER, H.; TOMANEK, P. Backward nultiscattering and transport of photons in biological tissue:
Experiment and simulation. Advances in Electrical and Electronic Engineering - intenetovy
Gasopis(http://advances.utc.sk). 2012. 10(2). p. 115 - 119. ISSN 1804-3119.

KNAPEK, A.; GRMELA, L.; SIKULA, J.; SIK, O. Cold field-emission cathode noise analysis. METROL
MEAS SYST. 2012. 2012(2). p. 417 - 422. ISSN 0860-8229. (IF(2011)=0,764).

MACKU, R.; KOKTAVY, P.; SICNER, J. COMPREHENSIVE STUDY OF SOLAR CELL STRUCTURE
DEFECTS BY MEANS OF NOISE AND LIGHT EMISSION ANALYSIS. Advances in Electrical and

Electronic Engineering - intenetovy ¢asopis(http://advances.utc.sk). 2012. 10(2). p. 6 - 11. ISSN 1804-
31109.
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SEDLAKOVA, V.; MAJZNER, J.; SEDLAK, P.; KOPECKY, M.; SIKULA, J.; SANTO-ZARNIK, M.;
BELAVIC, D.; HROVAT, M. Evaluation of piezoresistive ceramic pressure sensors using hoise
measurements. Informacije MIDEM. 2012. 42(2). p. 109 - 114. ISSN 0352-9045. (IF(2011)=0,296).

DALLAEVA, D. Innovacionnyj podhod i modernizacija uchebnogo processa dlja podgotovki specialistov
v oblasti skanirujuwej zondovoj mikroskopii. In the World of Scientific Discoveries. 2012.
2.3(26)(02.2012). p. 31 - 43. ISSN 2072-0831.

TOMANEK, P.; SKARVADA, P.; GRMELA, L.; MACKU, R.;: SMITH, S. Local investigation of defects in
monocrystalline silicon solar cells. Conference Record of the IEEE Photovoltaic Specialists Conference.
2012. 2012(1). p. 1686 - 1690. ISSN 0160-8371.

MACKU, R.; KOKTAVY, P. MERENiI KVANTOVE UCINNOSTI PRO NEDESTRUKTIVNI DIAGNOSTIKU
n+p SOLARNICH CLANKU. Slaboproudy obzor. 2012. 70(2). p. 6 - 10. ISSN 0037-668X.

GRMELA, L. Nedestruktivni spektroskopické metody testovani optoelektronickych soucastek a materialu.
Védecké spisy Vysokého uceni technického v Brné Edice Habilitacni a inauguracni spisy. 2012.
2012(401). p. 1 - 35. ISSN 1213-418X.

SEDLAKOVA, V.; SIKULA, J.; CHVATAL, M.; PAVELKA, J.; TACANO, M.; TOITA, M. Noise in
Submicron Metal-Oxide-Semiconductor Field Effect Transistors: Lateral Electron Density Distribution and
Active Trap Position. Japanese Journal of Applied Physics. 2012. 2012 (51)(1). p. 024105-1 (5 p.). ISSN
0021-4922. (IF(2011)=1,058).

SEDLAK, P.; MAJZNER, J.; SIKULA, J.; HAJEK, K. Noise measurement setup for quartz crystal
microbalance. Radioengineering. 2012. 21(1). p. 207 - 212. ISSN 1210-2512. (IF(2011)=0,739).

BOGATYREVA, N.; BARTLOVA, M. Perenos energii izlucheniya v duge plazmy. Vestnik Izhevsk State
Technical University. 2012. 53(1). p. 82 - 85. ISSN 1813-7903.

NOVOTNA, V.; KNAPEK, A.; TOMANEK, P.; SAFAROVA, S. Scanning Probe Microscopy as a Tool for
Investigation of Biomaterials. Advances in Electrical and Electronic Engineering - intenetovy
Casopis(http://advances.utc.sk). 2012. 10(5). p. 350 - 354. ISSN 1804-3119.

DALLAEVA, D.; SKARVADA, P.; TOMANEK, P.; SMITH, S.; SAFARALIEV, G.; BILALOV, B,
GITIKCHIEV, M.; KARDASHOVA, G. Structural properties of AI203/AIN thin film prepared by magnetron
sputtering of Al in HF-activated nitrogen plasma. Thin Solid Films. 2012. 526(526). p. 1 - 5. ISSN 0040-
6090. (IF(2011)=1,89).

DALLAEVA, D.; BILALOV, B.; TOMANEK, P. Theoretical and Experimental Investigation of SiC Thin
Films Surface. ElectroScope - http://www.electroscope.zcu.cz. 2012. 2012(5). p. 1 - 5. ISSN 1802-4564.
GRILL, R.; FRANC, J.; ELHADIDY, H.; BELAS, E.; UXA, S.; BUGAR, M.; MORAVEC, P.; HOSCHL, P.
Theory of Deep Level Spectroscopy in Semi-Insulating CdTe. IEEE TRANSACTIONS ON NUCLEAR
SCIENCE. 2012. 59(5). p. 2383 - 2391. ISSN 0018-9499. (IF(2011)=1,447).

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(2011)=4,542).

SKARVADA, P.; TOFEL, P.; TOMANEK, P. Ultrasonic transducer peak-to-peak optical measurement.
Advances in Electrical and Electronic Engineering - intenetovy ¢asopis (http://advances.utc.sk). 2012.
10(2). p. 125 - 129. ISSN 1804-3119.
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Bachelor Degree Programme
Fyzika 1 (RNDr. Pavel Dobis, CSc.)
Fyzika 2 (doc. RNDr. Milada Bartlova, Ph.D.)

Fyzika v elektrotechnice (doc. Ing. Karel
Liedermann, CSc.)

Master Degree Programme

Fyzika pevné faze (doc. Ing. Pavel Koktavy,
CSc., Ph.D))

Moderni fyzika (doc. Ing. Karel Liedermann,
CSc.)

Fyzika pro informatiky (prof. Ing. Lubomir
Grmela, CSc.)

Fyzikalni seminar (Ing. Jitka Brustlova, CSc.)

Nanotechnologie (prof. RNDr. Pavel Tomanek,
CSc.)

Nedestruktivni diagnostika a fyzika dielektrik
(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.)

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 microscopy, Vladimir Holcman)

Laboratory of Noise Diagnostics (research of fluctuation processes in solids, mainly electronic
components, electroinsulation and construction materials, diagnostics of semiconductor components and
electroinsulation materials by partial charges using electromagnetic and acoustic emissions for
diagnostics of fissures, Pavel Koktavy)

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

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

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

Lecturers

Technicka 3058/10

616 00Brno

tel.: 541 146 040

fax: 541 146 349

E-mail: ujaz@feec.vutbr.cz

PaedDr. Alena Baumgartnerova, Mgr. Petra Filova, PhDr. Marcela Borecka, 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 Sedlagek, PhDr.
Milan Smutny, Ph.D., Mgr. Agata Walek, Mgr. Marie ZouZelkova BartoSova

Administrative and Technical Staff
Miroslava Purova

Main Interests

In 2012 a new Bachelor programme ‘English in
Electrical Engineering and Informatics’ was
accredited. It equips graduates with knowledge of
linguistic theory of professional English together
with language skills specific for the professional
language of various disciplines of electrical
engineering and information technology. The
number of students interested in the programme
which started in the academic year 2012/13 was
very high. The programme is unique in the Czech
Republic equipping graduates with interdiscipli-
nary knowledge and skills that the current job
market desires. New subjects such as Introduc-
tion to Linguistics, Professional Styles in Czech
and English, Practical English 1 and Grammar
Structures were introduced and new materials
were created.

In 2012 the department became involved in the
OPVK project ,Internationalisation of Faculty of

Physical Culture, Palacky University in
v Olomouc’, providing methodical counselling and
consultations.

Research of English as a language of profession
continued and its results have been gradually
implemented in the teaching materials.
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 for
Academic Disciplines’ at Ryarson University,
Toronto and at Harvard University, Boston. The
economic section offered a number of economic
and psychological courses focused on practice,
and in the lifelong education programme the
section offered the course of Supplementary
Pedagogical Study.
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Major Achievements

In 2012 the department’s activities centred mainly
on the new Bachelor degree programme English
in Electrical Engineering and Informatics which

electrical engineering and information technology.
The research outcomes are implemented both in
the courses and in highly specific methodology.

From now on the research will also focus on
compounds in English for medicine and producer
strategies in professional communication.

started in the academic year 2012/13. New sub-
jects in the programme are based on long-term
research of English as a professional language of

Selected Publications

KRHUTOVA, M. Approaches to Recipients in Professinal Texts. Journal of Teaching and Education,
2012, ro¢. 1, ¢. 1/ 7, s. 33-41. ISSN: 2165- 6266

KRHUTOVA, M. Discourse Community of Professionals. International Journal of Arts and Sciences,
2012, ro€. 5, €. 3, s. 391-398. ISSN: 1944- 6934.

KRHUTOVA, M.; SEDLACEK, P. Politeness Principle in Scientific Texts. Academic Journal of Science,
2012, ro€. 1(2), €. 1, s. 449-457. ISSN: 2165- 6282.

KOTASEK, M. Dick Hebdige: Subkultura a styl. Praha: Dauphin, Volvox Globator, 2012. 240 s. ISBN:
978-80-7272-197- 9.

KOTASEK, M. Slovokraj aneb prostor textu. In Misto - prostor - krajina v literatufe a kultufe. Olomouc:
UP, 2012. s. 25-32. ISBN: 978-80-244-3023- 2.

SEDLACEK, P. Urban Ways. Humanities and Social Sciences Review, 2012, ro€. 1, &. 2, s. 357-364.
ISSN: 2165- 6258.

SMUTNY, M. Compound Adjectives in Medical English. Journal of Teaching and Education, 2012, rog.
2012(01), €. 3, s. 187-199. ISSN: 2165- 6266.

SMUTNY, M. Compound Adjectives in English for Electrical Engineering. International Journal of Arts

and Sciences, 2012, ro¢. 2012(5), €. 3, s. 381-390. ISSN: 1944- 6934.

Bachelor Degree Programme
Practical English | (Pavel Sedlacek)
Introduction into Linguistics (Milan Smutny)

English — Grammar Practice (Alena
Baumgartnerova)

Professional Style in Czech and English
(Miroslav Kotasek)

English for Bachelor Students- pre-Intermediate 1
(Alena Baumgartnerova )

English for Bachelor Students- pre-Intermediate 2
(Alena Baumgartnerova )

English for Bachelor Students-Intermediate 1
(Agata Walek)

English for Bachelor Students - Intermediate 2
(Pavel Sedlacek)

English for Europe (Milan Smutny)
Ethics in Business (Martin Jilek)
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Engineering Pedagogy and Didactics (Martin
Jilek)

Culture of Speech and Generation of Texts
(Martin Jilek)

Bookkeeping for Managers (Martin Jilek)

Professional English for Electrical Engineering
and Information Technology (Milan Smutny)

Laboratory Didactics (Ing. Martin Jilek)
Bookkeeping for Managers (Martin Jilek)
German - pre-Intermediate (Pavel Sedlacek)
German - Intermediate (Pavel Sedlacek)
German - Beginners (Pavel Sedlacek)
Pedagogical Psychology (Martin Jilek)

Russian — pre-Intermediate (Alena
Baumgartnerova)

Russian - Beginners (Alena Baumgartnerova)
Spanish - Intermediate (Marcela Borecka)



Spanish - Beginners (Marcela Boreckd)

Master Degree Programme
English for Europe (Milan Smutny)

English for Life (Pavel Sedlacek, Kenneth
Froehling)

Ethics in Business (Martin Jilek)

Culture of Speech and Generation of Texts
(Martin Jilek)

Professional English for Electrical Engineering
and Information Technology (Milan Smutny)

Bookkeeping for Managers (Ing. Martin Jilek)
German- pre-Intermediate (Pavel Sedlacek)

Doctoral Degree Programme
English for Ph.D. Students (Dagmar Malikova)

German - Advanced (Pavel Sedlacek)
German- Beginners (Pavel Sedlacek)
Bookkeeping for Managers (Martin Jilek)

Russian — pre-Intermediate (Alena
Baumgartnerova)

Russian - Beginners (Alena Baumgartnerova)
Spanish — pre-Intermediate (Marcela Borecka)
Spanish - Beginners (Marcela

Boreckd)
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Department of Mathematics

Doc. RNDr. Zdenék Smarda, CSc.
Head

Professors

Prof. RNDr. Josef Diblik, DrSc.

Prof. RNDr. Véaclav 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 ngér, Ph.D.
Doc. RNDr. Zdenék Smarda, 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 TomSova, Mgr. Jifi Vitovec, Ph.D.

Ph.D. Students

Ing. Olga Archalousova, Mgr. Blanka Moravkova, Mgr. Vladimir Biba, Mgr. Alena Bastincova, Ing. Petr
Skorkovsky, Mgr. Hana Halfarova, Alena Chernikava, Ganna Konstantinivha Piddubna, Mgr. Stépan

Krehlik

Administrative and Technical Staff
Eva Simeckova

Main Interests

In 2012 the department was responsible for
tuition in subjects in full-time and part-time
Bachelor programme (Mathematics
1, Mathematics 2, Mathematics 3, Selected
Chapters in Mathematics) in full-time and part-
time Master programme (Modern Numerical
Methods, Matrix and Tensor Calculus, Random
Processes, Differential Equations in Electrical
Engineering, Probability, Statistics and
Operations Research). The department also
provided tuition in two Ph.D. courses (Discrete
Processes in Electrical Engineering, Probability,
Stochastic Processes, Operations Research) and
in a numbers of mathematical courses for the
Faculty of Information Technology.

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

The department also cooperates with Prof.
L. Berezansky, University in Beer-Sheva, Israel,
with Prof. Chr. Nowak, Technical University in
Klagenfurt, Austria, Prof. E. Schmeidel, University
in Bialystok, Poland, Prof. S. Stevic, Serbian
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Academy of Sciences in Belgrade, and Prof.
Y. Khan, University Zhejiang Hangzhou, China.

Research of dynamical systems centred on as-
ymptotic characteristics of discrete systems,
global attractivity and solution permanence of
some differential equations with a deviating ar-
gument, new solving algorithms for Lane-Emden
and fractional differential equations and stability
of trivial solution of nonlinear systems with ran-
dom parameters.

Major Achievements

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

Analytical formal series solution of autonomous
linear partial differential equations of parabolic
type with a single delay was constructed and
discussion of convergence was carried out. An
explicit solution for some classes of nonlinear
systems was constructed and a new solving
method for fractional telegraph equations was
designed. New outcomes in global attractivity and
permanence of solution were deduced in the
study of equations describing population dynam-
ics with a delay and quadratic nonlinearities. The
differential transform method was applied in solu-
tion of Lane-Emden equations and new transform
formulas for exponential and logarithmic nonline-
arities were deduced. In the study of stabilisation
of nonlinear assignments of Lurier’s indirect con-
trol with a delay sufficient conditions of absolute
stability were deduced by Lyapunov’'s direct
method. A new construction method of Lyapun-
ov’s functions was used in the study of L_2 stabil-
ity of trivial solution in nonlinear systems with
random parameters.

Results of research in causal structures for quan-
tum gravitation formerly proved for Minkowsky
spacetime were generalized to the Lorentz varie-
ty.

Constructions of fuzzy implications consisting in
a replacement of the uninorm product and strictly

Major Research Projects

Activities in fuzzy structures focused on fuzzy
implications with possible application in fuzzy
decision making and fuzzy control, and on un-
inorms of t-norms transformations and their im-
pact on fuzzy implication characteristics.

Research of topological structures centred on
practical applications of not-Hausdorffov's topol-
ogies, causal structures motivated by quantum
gravitation and representation of some topologies
by context structures of formal concept analysis.

monotonous functions of non-increasing functions
were generalized. Conditions were established in
which implications of the new class have the
known characteristics (principles of neutrality,
identity, contrapositivity etc). Non-vacant inter-
section was proved between a new class of im-
plications and the known classes (Q-implications,
SN-implications, R-implications).

22 articles were published in scientific journals
Abstract and Applied Analysis, Applied Mathe-
matics and Computation, Advances in Difference
Equations, Nonlinear Dynamics and Systems
Theory, Kybernetika.

In connection with investigation of qualitative
characteristics of dynamical systems 11 software
application modules were created.

The department staff coorganized international
conferences:

Conference on Differential and Difference Equa-
tions and Applications 2012 (CDDEA 2012),
Térchova, Slovakia,

Constructive Methods for Non-Linear Boundary
Value Problems in Tokaj, Hungary,

Modelling, Control and Stability (MCS-2012) in
Sevastopol, Ukraine.

The department staff also gave a number of
presentations.

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

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

Investigator: Zdenék Smarda

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

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

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

Selected Publications

KHAN, Y.; SMARDA, Z. A Novel Computing Approach for Third Order Boundary Layer Equation. Sains
Malaysiana. 2012. 41(11). p. 1489 - 1493. ISSN 0126-6039. (IF(2011)=0,268).

KHAN, Y.; DIBLIK, J.; FARAZ, N.; SMARDA, Z. An efficient new perturbative Laplace method for space-
time fractional telegraph equations. Advances in Difference Equations. 2012.
2012(204)(d0i:10.1186/1687). p. 1 - 11. ISSN 1687-1847. (IF(2011)=0,845).

KOLAROVA, E.; BRANCIK, L. Application of Stochastic Differential Equations in Second-Order Electrical
Circuits Analysis. Przeglad Elektrotechniczny. 2012. 2012(7a). p.103-107. ISSN 0033-2097.
(IF(2011)=0,244).

SMARDA, Z.; REBENDA, J. Asymptotic Behaviour of a Two-Dimensional Differential System with
a Finite Number of Nonconstant Delays under the Conditions of Instability. Abstract and Applied Analysis.
2012. 2012(Article ID 95260). p. 1 - 20. ISSN 1085-3375. (IF(2011)=1,318).

DIBLIK, J.; RUZICKOVA, M.; SUTA, Z. Asymptotic convergence of the solutions of a discrete system
with delays. APPLIED MATHEMATICS AND COMPUTATION. 2012. 2012(18). p. 4036 - 4044. ISSN
0096-3003. (IF(2011)=1,317).

DIBLIK, J.; RUZICKOVA, M.; SMARDA, Z.; SUTA, Z. Asymptotic convergence of the solutions of
a dynamic equation on discrete time scales. Abstract and Applied Analysis. 2012. 2012(ID 580750). p. 1 -
20. ISSN 1085-3375. (IF(2011)=1,318).

DIBLIK, J.; HLAVICKOVA, I. Asymptotic upper and lower estimates of a class of positive solutions of
a discrete linear equation with a single delay. Abstract and Applied Analysis. 2012. 2012(ArticlelD
764351). p. 1 - 12. ISSN 1085-3375. (IF(2011)=1,318).

DIBLIK, J.; VITOVEC, J. Bounded solutions of delay dynamic equations on time scales. Advances in
Difference Equations. 2012. 2012(2012). p. 1 - 9. ISSN 1687-1847. (IF(2011)=0,845).

STEVIC, S. Bounded solutions of some systems of nonlinear functional differential equations with
iterated deviating argument. APPLIED MATHEMATICS AND COMPUTATION. 2012. 2012(218(21)).
p. 10429 - 10433. ISSN 0096-3003. (IF(2011)=1,317).

NOVAK, M. EL-hyperstructures: an overview. Ratio Mathematica. 2012. 2012(23). p. 125 - 139. ISSN
1592-7415.

HLINENA, D.; BIBA, V. Evaluating many valued modus ponens. Kybernetika. 2012. 48(2012)(3). p. 465 -
477. ISSN 0023-5954. (IF(2011)=0,454).

STEVIC, S. Existence of bounded solutions of some systems of nonlinear functional differential equations
with complicated deviating argument. APPLIED MATHEMATICS AND COMPUTATION. 2012. 218(19).
p. 9974 - 9978. ISSN 0096-3003. (IF(2011)=1,317).

HLINENA, D.; BIBA, V. Generated fuzzy implications and fuzzy preference structures. Kybernetika. 2012.
48(2012)(3). p. 453 - 464. ISSN 0023-5954. (IF(2011)=0,454).
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HLINENA, D.; KALINA, M.; KRAL, P. Generated Implications Revisited. Communications in Computer
and Information Science. 2012. 298(2012)(6). p. 345 - 355. ISSN 1865-0929.

DIBLIK, J.; BASTINEC, J.; KHUSAINOV, D.; BASTINCOVA, A. Interval stability of linear systems of
neural type. Zurnal obdéisljuvalnoji ta prikladnoji matematiki. 2012. 2011(391060). p. 148 - 160. ISSN
0868-6912.

CHVALINA, J.; KREHLIK, 8. Normal subhypergroups of hypergroups of ordinary linear second-order
differential operators. South Bohemia Mathematical Letters. 2012. 2012(1). p. 1 - 9. ISSN 1804-1450.

BASTINEC, J. Odesel Jaroslav Folta. Uéitel matematiky. 2012. p. 124 - 127. ISSN 1210-9037.

BEREZANSKY, L.; BASTINEC, J.; DIBLIK, J.; SMARDA, Z. On a delay population model with quadratic
nonlinearity. Advances in Difference Equations. 2012. 2012:230(10.1186/1687-184). p.1-13. ISSN
1687-1847. (IF(2011)=0,845).

STEVIC, S.; DIBLIK, J.; IRICANIN, B.; SMARDA, Z. On a Periodic System of Difference Equations.
Abstract and Applied Analysis. 2012. 2012(Article ID 25871). p. 1 - 5. ISSN 1085-3375. (IF(2011)=1,318).

STEVIC, S.; DIBLIK, J.; IRICANIN, B.; SMARDA, Z. On a Third-Order System of Difference Equations
with Variable Coefficients. Abstract and Applied Analysis. 2012. 2012(Article ID 50852). p. 1 - 22. ISSN
1085-3375. (IF(2011)=1,318).

STEVIC, S.; DIBLIK, J.; IRICANIN, B.; SMARDA, Z. On Some Solvable Difference Equations and
Systems of Difference Equations. Abstract and Applied Analysis. 2012. 2012(ID 54176). p. 1 - 11. ISSN
1085-3375. (IF(2011)=1,318).

STEVIC, S.; DIBLIK, J.; IRICANIN, B.; SMARDA, Z. On the Difference Equation $ x_ n = a _nx_{n-
k}(b_nc_n x_{n-1} ... x_{n-k}) $. Abstract and Applied Analysis. 2012. 2012(ID 409237). p. 1 - 20. ISSN
1085-3375. (IF(2011)=1,318).

STEVIC, S.; DIBLIK, J.; IRICANIN, B.; SMARDA, Z. On the Difference Equation $ x_{n+1} =x_n x_{n-
k}x_{n-k+1} (a+bx_n x_{n-k})$. Abstract and Applied Analysis. 2012. 2012(Article ID 10804). p. 1 -9.
ISSN 1085-3375. (IF(2011)=1,318).

DIBLIK, J.; SCHMEIDEL, E. On the existence of solutions of linear Volterra difference equations
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Bachelor Degree Programme
Matematicky seminaf (RNDr. Petr Fuchs, Ph.D.)
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.
Josef Diblik, DrSc.)

Laboratories

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

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

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

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

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

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

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

In 2012 the department provided tuition in basic
subjects, mainly on electronic components, and
circuits and subjects specialized in design of
integrated circuits and microelectronic technology
in the new system of Bachelor and follow-up
Master programmes.

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

- design of voltage, current and switching mode
circuits,

- design of circuits with switched capacitors
and switched currents,

- basic research of memristors, memcapacitors
and meminductors,

- MEMS structures design and CoventorWare
simulation,

- methods of signal evaluation for chemosen-
sors, optosensors and biosensors, mainly of
gases and toxic substances,

- advanced components, surface and sensor
technology,

- microelectrodes modified by nanostructures
(nanotubes, nanocolumns),

- simulation and evaluation of 3D linking
systems reliability,

- new methods of thixotrophic material non-
vacuum depositions in 3D circuits,

- reliability of lead-free solders,

Major Achievements

In 2012 members of the department were
involved in 1 project of the 6th FP EU, 3 projects
of the 7th FP EU in programmes ARTEMIS JU
and ENIAC JU, in 7 GACR, 1 AV, 6 MPO (coop-
eration with industry), 2 TACR projects and
1 project of the National Research Programme of
the Ministry of Education.

In June 2012 the department coorganised inter-
national conference ‘Electronic Devices and Sys-
tems EDS 2012’ with participation of Czech and
international experts. There were 60 papers on
microelectronics and technology.
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- advanced methods of semiconductor chips
interconnection and packaging,

- simulation of electronic kits and packages in
ANSYS,

- non-conventional application of thick films
(sensors, attenuator, shielding, antennas etc).

The department closely cooperated (student
exchanges) with Technical University in Sofia,
Bulgaria, TU limenau and IMMS Erfurt, Germany,
and maintained research cooperation with the
company Autoflug in Hamburg, with Catalonia
University Rovira i Virgili in Tarragona, with the
research laboratory IMEC-KHBO in Belgium, with
UC Berkeley, UC San Diego, Politecnico Di Tori-
no, and TU Dresden.

In cooperation with Pbt Roznov pod Radhostém
the department worked on new cleaning methods
in electronics directly related to manufacture of
modern cleaning equipment (with focus on clean-
ing after soldering and cleaning of templates).
Prototypes of sensors developed on the principle
of balance thermodynamics (cooperation with HIT
s.r.0.) were tested. In cooperation with TU Wien
new types of flow sensors were implemented by
the LTCC.

The team of Prof. Jaroslav BouSek continued in
research  of sputtered passivation and
antireflection layers of crystalline solar cells. The
team also commenced research of measurement
of bound charge in silicon-dielectric.

The group involved in microelectronic technology
headed by Ivan Szendiuch in cooperation with
the company REHM (dr. Bell) focused on lead-
free solders, the service life and long-term relia-
bility of lead-free soldered connections. In coop-
eration with Pbt RoZnov and manufacturing sub-
jects the TACR project in cleaning methods con-
tinued in compliance with the requirements of
environmental management. Another area of
interest was modelling of thermal stress in
soldered connections and packaging in ANSYS,
including contacting and modelling of semicon-
ductor chip connections. Cooperation with com-
mercial subjects was also commenced in this



field. Solution of unique thermal balance sensor
was concluded (MPO project), prototypes were
tested in industrial applications. A system for
thixotrophy material deposition was developed,
the patent application was submitted, and the
Dispensing Apparatus Arrangement for Selective
Deposition of Pastes and Adhesives was used.
Results were published at the Web of Science
(ISl) conferences. In cooperation with the French
company THALES application for the European
programme Euripides (Board on Board) was
submitted in new printed circuit board substrates
with 3D configuration.

The team LabSensNano (Laboratory of
Microsensors and Nanotechnology) led by Jaro-
mir ~ Hubéalek  continued research  and
development of chemical sensors and biosensors
for medical and environmental applications. The
development of the ‘Lab on a chip’ technology
continued so as the electrochemical deposition of
on-chip quantum dots. The team was awarded
two utility samples and a patent in nanotechnolo-
gies. Research results were published in several
journals and presented at the Web of Science
(ISI) conferences.

The team involved in custom integrated circuits
led by Lukas Fujcik focused on the development
of intelligent submicrone structures and systems
for modern microsensors and low-input and low-
voltage applications. In the GACR project
P102/11/1379 a concept of small signal digitiza-
tion was designed and implemented on chip. The
universal integrated circuit is designed to process
signals from MEMS microsensors used in vibra-
tion diagnostics of rotating machines. The struc-

Major Research Projects

ture was awarded a patent and results were pub-
lished in journals.

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

Cooperation with BD Sensors, s.r.0. on the de-
velopment of a new low-pressure and vacuum
pressure sensor continued.

Another area of cooperation with industrial part-
ners centred on wireless networks and communi-
cation protocols with the aim to develop reliable
identification systems based on wireless technol-
ogy by MICRORISC s.r.0.

The team of Dalibor Biolek focused on basic
research of memsystems, particularly memris-
tors. Theoretical relations were revealed between
memristor definitional relationships and its finger-
prints in the time domain, mainly by its hysteresis
loop in the voltage and current coordinates. The
memristor concept was generalized for other
physical domains. Methods for memsystem mod-
elling and computer simulation were developed
and hardware emulators were constructed. Re-
sults were published in prestigious journals. Co-
operation of the research team with international
partners will be presented in a monograph cooau-
thored by Prof. Chua from UC Berkeley and Dr.
Williamd from HP. To be published in 2013 by the
Springer publishing house. In 2012 international
response to published results was received,
among other a number of quotations on the Web
of Science.

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

Investigator: Radimir Vrba
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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

Miniaturized Intelligent Systems and Nanostructured Electrodes in Chemical, Biologic
and Pharmaceutical Applications (NANIMEL) — GA CR 102/08/1546

Investigator: Jaromir Hubalek
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Bachelor Degree Programme

Analogové elektronické obvody (prof. Ing. Dalibor Diagnostika a testovani elektronickych system
Biolek, CSc.) (prof. Ing. Vladislav Musil, CSc.)
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Digitalni obvody a mikroprocesory (prof. Ing.
Radimir Vrba, CSc.)

Elektronické souc&astky (prof. Ing. Jaroslav
Bousek, CSc.)

Elektrovakuové pfistroje a technika nizkych teplot
(doc. Ing. Josef Sandera, Ph.D.)

Mikroelektronické praktikum (doc. Ing. Josef
Sandera, Ph.D.)

Mikroelektronika a technologie soucastek (doc.
Ing. Ivan Szendiuch, CSc.)

Mikrosenzory a mikromechanické systémy (doc.
Ing. Jaromir Hubélek, Ph.D.)

Master Degree Programme

Analogové integrované obvody (doc. Ing. Jifi
Haze, Ph.D.)

Aplikovana pocitatova technika (Ing. Radovan
Novotny, Ph.D.)

Digitalni integrované obvody (doc. Ing. Pavel
Stefan, Ph.D.)

Integrovana optoelektronika (doc. Ing. FrantiSek
Urban, CSc.)

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

Metody navrhu analogovych integrovanych
obvodl (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 Beévar,
Ph.D.)

Mikroelektronické prvky a struktury (Ing. Ondre;j
Hégr, Ph.D.)

Doctoral Degree Programme

Mikroelektronické systémy (prof. Ing. Vladislav
Musil, CSc.)

Laboratories

Modelovani a pocitacova simulace (prof. Ing.
Dalibor Biolek, CSc.)

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

Navrh analogovych integrovanych obvodu (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 systému (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 Legét,
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.)
Vakuové technika (doc. Ing. Jaroslav Bousek,
CSc.)

Vyroba soucastek a konstrukénich prvkud (doc.
Ing. lvan Szendiuch, CSc.)

Mikroelektronické technologie (doc. Ing. Jaromir
Hubalek, Ph.D.)

Laboratory of Electronic Components (instruction in Electronic Components, Ondfej Hégr, Jaroslav
Bousek)

Laboratory of Analog Circuits and Microelectronic Practice (instruction in Analog Integrated Circuits
and Microelectronic Practice, Jifi Haze, Josef Sandera)
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Laboratory of Microsensors and Nanotechnologies (research laboratory of chemistry, chemical
sensors and biosensors, development of electronic devices, electron microscopy and lithography, disper-
sive X-ray spectroscopy, Jaromir Hubalek)

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

Laboratory for Semiconductor Components Characterization — Testing of Chips (instruction in
Manufacturing of Components and Construction Elements, student projects, Jaromir Hubalek)
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Impulzova a ¢islicova technika (doc. Ing. Tomas
Fryza, Ph.D.)

Komunikaéni systémy (prof. Ing. Ales Prokes,
Ph.D.)

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

Napajeni elektronickych zafizeni (Ing. Michal
Kubicek, Ph.D.)

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

Zéaklady optickych komunikaci a optoelektronika
(prof. Ing. Otakar Wilfert, CSc.)

Master Degree Programme

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

Antény a jejich aplikace (Ing. Zbynék Lukes,
Ph.D.)

CAD v mikrovinné technice (prof. Dr. Ing. Zbynék
Raida)

Digitalni televizni a rozhlasové systémy (doc. Ing.

Tomas Kratochvil, Ph.D.)

Fotonika a optické komunikace (Ing. Lucie
Hudcova, Ph.D.)

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

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

Pocitacové feSeni komunikaénich subsystému
(Ing. Petr Vagner, Ph.D.)

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

Radiové pfijimace a vysilace (prof. Ing. Ales
Prokes, Ph.D.)

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

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

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

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

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

Kvantové a laserova elektronika (prof. Ing. Otakar
Wilfert, CSc.)

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

Mikrovinna integrovana technika (Ing. Zbynék
Luke$, Ph.D.)

Navrhovani radiovych spoji (Ing. Jaroslav Lacik,
Ph.D.)

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

Programovatelné logické obvody (Ing. Michal
Kubicéek, Ph.D.)

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

Radiolokacni a radionavigacni systémy (doc. Ing.

Jiti Sebesta, Ph.D.)

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

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

Teorie elektronickych obvodu (doc. Ing. Jifi
PetrZzela, Ph.D.)

Teorie radiové komunikace (doc. Ing. Roman
MarSalek, Ph.D.)

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

Radiofrekvenc¢ni identifikace (Dr. Techn. Vojtéch
Derbek)

Softwarové radio (doc. Ing. Roman Marsélek,
Ph.D.)

Doctoral Degree Programme

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

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

Laboratories

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

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

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

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

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

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

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

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

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

Laboratory of Mobile Communication (research and instruction in mobile wireless 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, Zbynék Luke$)

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

Laboratory for Student Research (student projects, theses, self-study, Jifi Sebesta)

Electronic Technology Laboratory (dry and wet techniques for printed circuit boards, photographic
production of patterns, Ale$ Vanc&ura, Jaroslav Vorac)
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Computer 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 Communication (research and development of
subsystems for satellite communication and navigation, telemetric and command stations of experimental
AMSAT satellites, Miroslav Kasal)

Research Laboratory of Numeric Methods (research in applied electromagnetism and electromagnetic
field modelling, Zbynék Raida, Michal Pokorny)

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

Research Laboratory of Signal Processing (research in digital radio communication and perspective
methods of digital signal processing, Roman MarSalek)
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Prof. Ing. Kamil Vrba, CSc. 61200 Brno

Head tel.: 541 149 190
fax: 541 149 192
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Professors Associate Professors
Prof. Ing. Miloslav Filka, CSc. Doc. Ing. Karel Burda, CSc.
Prof. Ing. Zdenék Smékal, CSc. Doc. Ing. Otto Dostal, CSc.
Prof. Ing. Kamil Vrba, CSc. Doc. Ing. Dan Komosny, Ph.D.

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

Lecturers

Ing. Hicham Atassi, Ing. Miroslav Balik., Ph.D., Ing. Radim Burget, Ph.D., Ing. Vladimir Cervenka, Ing.
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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. Jaromir Magak, Ph.D., Ing. Luka$ Malina, Ing.
Zdenék Martinasek, Ing. Jifi Mekyska, Ing. lvan Mica, Ing. Petr Mlynek, Ph.D., Ing. Petr Minster, Ing.
Libor Potucek, Ing. Jifi Pfinosil, Ph.D., Mgr. Pavel Rajmic,Ph.D., Ing. Ondfej Raso, Ing. Lukas Rucka,
Ing. Kamil Riha, Ph.D., Ing. Jifi Schimmel, Ph.D., Ing. Jifi Sobotka, Ing. Petr Sysel, Ph.D., Ing. Pavel
Silhavy, Ph.D., Ing. Milan Simek, Ph.D., Ing. Jan Spifik, Ing. Pavel Vajsar

Ph.D. Students

Ing. Patrik Babni¢, Ing. Jifi Balej, Ing. Milan Bartl, Ing. Vladislav Bartos$ik, Ing. Radek Benes, Ing. Miroslav
Botta, Ing. Radek Cervenec, Ing. Vladimir Cervenka, Ing. Vlastimil Clupek Ing. Vit Dan&gek, Ing. Radek
Dolezel, Ing. Pavel Dvorak, Ing. Pavel Endrle, Ing. Milan Grenar, Ing. Jan Hajny, Ing. Martin Hasmanda,
Ing. Vaclav Henzl, Ing. Ondfej Hrouza, Ing. Mojmir Jelinek, Ing. Tomas Jelinek, Ing. Jan Karasek, Ing.
Hasan Khaddour, Ing. Radko Krko$, Ing. Ale§ Kfupka, Ing. Pavel Kubigek, Ing. David Kurc, Ing. Lukas
Langhammer, Ing. Petr Lezak, Ing. Jakub Lnéni¢ka, Ing. Ondfej Lutera, Ing. Jaromir Macak, Ing. Vaclav
Mach, Ing. TomaS Méacha, Ing. Nermin Makhlouf, Ing. Luka$ Malina, Ing. Zdenék Martinasek, Ing. Jan
Masek, Ing. Jifi Mekyska, Ing. Jifi Minaf, Ing. Petr Mlynek, Ing. Patrik Moravek, Ing. Ondfej Morsky, Ing.
Petr Mrakava, Ing. Lubomir Mraz, Ing. Jakub Mdiller, Ing. Petr Minster, Ing. Lubo$ Nagy, Ing. Yara
Omran, Ing. Kristian Orlovsky, Ing. Ale$ Pospisil, Ing. Radek Pospisil, Ing. Zdenék Prisa, Ing. Ondfej
Raso, Ing. Pavel Reichert, Ing. Ale§ Rocek, Ing. Martin Rosenberg, Ing. Luka$ Rucka, Ing. Jifi Sobek,
Ing. Jifi Sobotka, Ing. Peter Stancik, Ing. lvo Strasil, Ing. Martin Sykora, Ing. Juraj Szécs, Ing. Jakub
Sedy, Ing. Radim Sifta, Ing. Ondfej Smirg, Ing. Jan Spifik, Ing. Jan Sporik, Ing. Viadimir Tejkal, Ing.
Michal Trzos, Ing. Véaclav Uher, Ing. Pavel Vajsar, Ing. Luka$ Verner, Ing. Petr Vychodil, Ing. Jan Zatyik,
Ing. Martin Zukal
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Administrative and Technical Staff

RNDr. Petr Bilek, Ing. Jakub Frolka, Jaroslav Klon, Mgr. Otakar KFfiz, Magda Lounkova, Jitka
Machackova, Jana Noskova, Pavel Novotny, Lukas Pazdera, Robert Pernica, Bohuslava Raidova, Jitka

Sichova, Ing. Miroslava Tausova

Main Interests

The department provides instruction in Teleinfor-
matics in the Bachelor degree programme and
Telecommunication and Information Technology
in the Master degree programme. 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 2012 our research and
development teams were involved in projects

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
2012 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 telematic systems
in transportation.

Design and implementation of algorithms for
digital processing of speech and music signals for
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relating to basic and applied research vyielding
more than 41 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 of the programme
of MPO and Technology Agency CR. Close
cooperation continued with companies GiTy a.s.,
DISK Multimédia s.r.o., WESTCOM s.r.o., 2N
Telekomunikace, MEgA-Mé&fici Energetické apa-
raty, TTC and Satturn HoleSov s.r.0. The practical
outcome is the development of security systems,
modular architecture for information and vide-
oconferencing systems, new generation of
a communication IP system, and sensor network
for landscape retention. The department also
cooperated in projects with commercial compa-
nies T-Mobile, Inveatech and Honeywell and was
involved in building of the ‘Center of Sensoric,
Information and Communication Systems’.

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 of power plants, waterworks, 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 Design of optical networks and industrial

processors and microcontrollers. applications, measurement and monitoring of
Design of digitally controlled circuits and systems optical networks.

(communication  with  converters,  digitally Research and design of systems of speech and
controlled current and voltage amplifiers, power image processing, protected archiving of
generators). multimedia systems, evaluation of emotions in

speech and mimics using genetic programming.

Major Research Projects

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

Investigator: Kamil Vrba

Research and Development of Technology for Detection of Emotions in Non-structured Data —
MPO FR-TI4/151

Investigator: Zdené&k Smékal

Adaptable Wireless Sensor Networks with Data Visualisation in Crisis Management — MPO FR-
TI2/571

Investigator: Milan Simek

Hybrid Telephone Exchange with Direct Connection to Optical Network — MPO FR-T14/580
Investigator: Ondfej Krajsa

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

Investigator: Kamil Vrba
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Bachelor Degree Programme

Analogova technika (prof. Ing. Kamil Vrba, CSc.)

Analyza signall 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 Ill, (Ing. Jan Jefébek, Ph.D.)
CISCO akademie IV, (Ing. Radim Burget, Ph.D.)
Cislicové filtry (Ing. Petr Sysel, Ph.D.)

Cislicové zpracovani signald (doc. Ing. JiFi
MiSurec, CSc.)

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

Hardware pocitacovych siti (Ing. Jaroslav Koton,
Ph.D.)

Komunikaéni technologie (Ing. Jan Jefabek,
Ph.D.)

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

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

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

Praktikum z informacnich siti (Ing. Jaroslav
Koton, 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.)
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Studiova a hudebni elektronika (Ing. Jifi
Schimmel, Ph.D.)

Zabezpecovaci systémy (doc. Ing. Karel Burda,
CSc.)
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Bezpecnost informaénich systému (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 signald (Ing.
Miroslav Balik, Ph.D.)

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

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

Komunikaéni prostfedky mobilnich siti (doc. Ing.
Vit Novotny, Ph.D.)
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PocitaCe a jejich periferie (Ing. Miroslav Balik,
Ph.D.)
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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)
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converters, audio instruction programmes, examination of human hearing, testing of electroacoustic
devices, evaluation of emations in speech, anechoic chamber, 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,
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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
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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
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cryptographically protected extensive data files, research of biometric authentication methods, research
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Laboratory of CISCO Academy (instruction in Cisco Academy courses for all study areas at FEEC, Dan
Komosny )
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Prof. Ing. Karel BartuSek, DrSc.
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Associate Professors

Doc. Ing. Petr Drexler, Ph.D.

Doc. Ing. Pavel Fiala, Ph.D.

Doc. Ing. Pavel Kalab, CSc.

Doc. Ing. Eva Kroutilova, Ph.D.
Doc. Ing. Jifi Sedlacek, CSc.

Doc. Ing. Miloslav Steinbauer, Ph.D.

Mgr. Pfemysl Dohnal, Ing. Michal Hadinec, Ph.D., Ing. Eva Kroutilova, Ph.D., Ing. Radek Kubasek,
Ph.D., Ing. Jan Mikulka, Ph.D., Ing. Zoltan Szabé, Ph.D., Ing. Robert Urban, Ph.D.

Ph.D. Students

Ing. Mouin Al Khaddour, Ing. Martin Cap, Ing. Martin Friedl, Ing. Lubomir Frohlich, Ing. Michal Hanzelka,
MBA, Ing. Jan Hrozek, Ing. Eliska Hutova, Ing. Radim Kadlec, Ing. Radim Kofinek, Ing. Pavel Krepelka,
Ing. Tomas$ Kfiz, Ing. Petr Marcon, Ing. Radek Myska, Ing. DuSan Ne$por, Ing. Ksenia Ostanina, Ing.
Michaela Pokludova, Ing. Zdenék Roubal, Ing. Zoltan Szabd

Administrative and Technical Staff

Ing. Tibor Bachorec, Ph.D., Eva Cupakova, Marie Habova, Alena Javurkova, doc. Ing. Petr Konas, Ph.D.,

Ing. Tatana Krajcirovicova

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 (NMR) and electron
microscopy were published. So were NMR

research results on material diffusion, NMR
imaging and impedance tomography. Results on
numerical models of velocities of single
processes were presented, and measurements of
the cryogenic device for DNA samples
conservation were presented. The department
continued  cooperation in  design and
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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
charges in high-voltage power transformers was
developed. Research results in special methods
of single-process measurement were tested on
unique systems and compared. Systems for
detection and localization of partial charges in
power converters with liquid dielectric were
verified in laboratory conditions. Research results

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 in numerical
models of tests of VN and EMC electronic
systems. Research of cryogenic devices and
techniques for sample conservation continued.
A follow-up research with Masaryk University,
Brno in theory of freezing potential was
commenced. A system for mixing ions in
a solution completed the formerly designed
apparatus for measurement of the potential of
selected chemical solutions in order to improve
the measurement results. 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. We
established contacts with the company DRAKA
Kabely s r.o. and continued longterm cooperation
with PROTOTYPA a.s. in research of special
single-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

Major Research Projects

on non-destructive measuring methods for
scanning the velocity of fluid flow in parts of
plants and root systems were published.
Research results were presented at reputable
conferences ‘Progress in Electromagnetics
Research Symposium’ in Malaysia and Russia,
organized by the World Electromagnetics
Academy in Cambridge, USA. The research also
resulted in a number of unique operating
samples.

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. Cooperation started with the Faculty of
Forestry and Wood Technology, Mendel
University, Brno on the research of sensoric
systems for physiology processes in woody
plants with possible landscape application. In
cooperation with the company Thermosanace
s.r.o. a measurement X-ray workplace was
developed for detection of biological structure
damage and wood-destroying pests in wooden
constructions. Research activities
with Technische Universitat Wien continued and
a meeting on MEMS in Wien was organized.
Research was carried out in nanomaterial
engineering, heterogeneous  structures  for
applications in a safety programme and electric
power sources. Basic research of numerical
models of mass elementary parts continued in
cooperation  with  Institute  of  Scientific
Instruments, Czech Academy of Sciences.
Intensive research activities commenced within
two GACR projects in analysis of metabolism and
localization of primary brain tumours and jaw
bone tissue changes using MR imaging
techniques.

Study of Metabolism and Localization of Primary Brain Tumour by MR Imaging Techniques —

GACR 102/12/1104
Investigator: Eva Gescheidtova

Analysis of Metabolism and Localization of Jaw Bone Tissue Changes by MR Imaging Techniques

— GAP102/11/0318
Investigator: Eva Gescheidtova
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Research and Development of Burst Activity Detection in Performance Oil Transformers — MPO
FR-TI1/001

Investigator: Pavel Fiala

Study of the Properties of Metamaterials and Microwave Structures Using Noise Spectroscopy
and Magnetic Resonance — GACR 102/09/0314

Investigator: Pavel Fiala

Diagnostics of Ultrafast Objects for Safety Tests — MPO FR-TI1/368

Investigator: Pavel Fiala

Selected Publications
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Transactions. 2012. 40(1). p. 153 - 158. ISSN 1938-5862.

MARCON, P.; BARTUSEK, K.; GESCHEIDTOVA, E.; DOKOUPIL, Z. Diffusion MRI: magnetic field
inhomogeneities mitigation. Measurement Science Review. 2012. 12(5). p. 205 - 212. ISSN 1335-8871.
(IF(2011)=0,418).

KORINEK, R.; VONDRAK, J.; BARTUSEK, K.; SEDLARIKOVA, M. Experimental investigations of
relaxation times of gel electrolytes during polymerization by MR methods. Journal of Solid State
Electrochemistry. 2012. 2012(14). p. 1 - 6. ISSN 1432-8488. (IF(2011)=2,131).

KUCERA, S. Index lomu vzduchu v laserové metrologii. Ceskoslovensky éasopis pro fyziku. 2012.
2012(3). p. 191 - 195. ISSN 0009-0700.

MIKULKA, J.; KABRDA, M.; GESCHEIDTOVA, E.; PERINA, V. Pogatedni studie moZnosti klasifikace
kostnich celistnich cyst pomoci zpracovani ortopantomogram(. Elektrorevue - Internetovy casopis
(http://lwww.elektrorevue.cz). 2012. 2012(22). p. 1 - 5. ISSN 1213-1539.

KUNOVJANEK, M. Polyvinylalcohol separator membrane design for electrolysers. ECS Transactions.
2012. 40(1). p. 139 - 144. ISSN 1938-5862.

DREXLER, P.; FIALA, P. Power supply sources based on resonant energy harvesting. Microsystem
Technologies. 2012. 18(7-8). p. 1181 - 1192. ISSN 0946-7076. (IF(2011)=0,931).

JAKUBIS, I.; SEDLARIKOVA, M.; VONDRAK, J.; CUDEK, P. Reversible incorporation of lithium ions into
electrodeposited layers of TiO2. ECS Transaction. 2012. 2012(40)(1). p. 85 - 91. ISSN 1938-6737.
MARCON, P.; GESCHEIDTOVA, E.; BARTUSEK, K. Signal processing of 3D reaction field in vicinity of
non-ferromagnetic specimen and its magnetic susceptibility calculation. Elektrorevue - Internetovy
casopis (http://www.elektrorevue.cz). 2012. 2012 (3)(1). p. 14 - 19. ISSN 1213-1539.

MIKULKA, J.; GESCHEIDTOVA, E.; BARTUSEK, K. Soft-tissues image processing: comparison of
traditional segmentation methods with 2D active contour methods. Measurement Science Review. 2012.
12(4). p. 153 - 161. ISSN 1335-8871. (IF(2011)=0,418).

DEDKOVA, J.; OSTANINA, K. Two-dimensional Tissue Image Reconstruction Based on Magnetic Field
Data. Radioengineering. 2012. 21(3). p. 917 - 922. ISSN 1210-2512. (IF(2011)=0,739).

Bachelor Degree Programme

Bezpecna elektrotechnika (doc. Ing. Pavel Mérfeni v elektrotechnice (prof. Ing. Karel
Kalab, CSc.) BartuSek, DrSc.)

Elektrotechnicky seminaf (doc. Ing. Miloslav Seminar C++ (doc. Ing. Pavel Fiala, Ph.D.)
Steinbauer, Ph.D.) Pogitadové modelovani elektrotechnickych
Elektrotechnika 1 (doc. Ing. Jifi Sedlacek, CSc.) zafizeni a komponent( poli (doc. Ing. Pavel
Elektrotechnika 2 (doc. Ing. Jifi Sedlacek, CSc.) Fiala, PhD.)
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Master Degree Programme

Bezpecna elektrotechnika (doc. Ing. Pavel Elektrické instalace (doc. Ing. Pavel Kalab,
Kaléb, CSc.) CSc.)

Bezpecnost zafizeni (doc. Ing. Miloslav Modelovani elektromagnetickych poli (prof. Ing.
Steinbauer, Ph.D.) Jarmila Dédkova, CSc.)

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,
Zdenék Roubal)

Research Laboratory of Light Technology (parameters of light sources, Eva Kroutilova)

Research Laboratory for Modelling and Optimization in Electromechanical Systems of FEEC,
BUT, Brno (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
Kubések)

Laboratory of Electrical Engineering and Electrical Installations (instruction in Seminar of Electrical
Engineering, Electrical Installations, Radim Kadlec)
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Associate Professors

Doc. Ing. Bohuslav BuSov, CSc.
Doc. Ing. Bohumil Klima, Ph.D.
Doc. Ing. Josef Kolaény, CSc.
Doc. Ing. Cestmir Ondrasek, CSc.
Doc. Dr. Ing. Miroslav Patocka,
Doc. Ing. FrantiSek Veselka, CSc.
Doc. Ing. Pavel Vorel, Ph.D.

Ing. Radoslav Cipin, Ph.D., Ing. Dalibor Cervinka, Ph.D., Ing. Petr Hutak, Ph.D., Ing. Marcel Janda,
Ph.D., Ing. Petr Prochazka, Ph.D., Ing. Jifi Valenta, Ph.D., Ing. Ondfej Vitek, Ph.D.

Ph.D. Students

Ing. Ramia Deeb, Ing. Luka$ Dostél, Ing. Petr Fajkus, Ing. Petr Grmela, Ing. Rostislav Huzlik, Ing. Josef
Kadlec, Ing. Jan Kachlik, Ing. Jan Knobloch, Ing. Jifi Kurfiirst, Ing. Jan Kuzdas, Ing. Martin Mach, Ing.
Zbynék Makki, Ing. Petr Michailidis, Ing. Ale§ Mikul€ik, Ing. Luka$ Misinger, Ziad Nouman, Ing. Ivo

Pazdera, Ing. Martin Prudik, Mousa Sattouf, Ing. Petr Spanél, Ing. Eva Vitkova, BA., Ing. Vojtéch

VetiSka, Ing. Jifi Vondru$

Administrative and Technical Staff

Ing. Zden&k Feiler, Ph.D., Zdenék Liska, Ing. Miroslav Skalka, Ph.D., 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
Instruction is focused on the theory and
construction of electrical machines and devices,
CAD  systems including solutions  for
electromagnetic and thermal fields and
optimization methods for construction designs.

The design, size, control and dynamics of
electromechanical systems are the subject of
instruction in electrical drives. Another area of
interest is power electronics including pulse
DC/DC converters (switching sources), DC/AC
alternators, rectifiers etc. Attention is paid to the
theory of regulation and digital control.

In basic research the department deals with
theoretical modelling of radiation energy transport
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in thermal plasma. In applied research electrical
machines, power electronics, electrical drives and
devices are in the focus of interest. Research is
mainly concerned with low-voltage machines
used in automotive industry, synchronous
machines with permanent magnets,
asynchronous and DC machines. The
department staff have experience in development
of special machines such as startergenerators,
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

Major Achievements

Laboratories ‘Electrical Machines’ and ‘Electrical
Drives’ (a FRVS project, category A) were up-
graded and possibilities of parallel instruction
were improved.

Students Adam Vasi¢ek and Tomas Zlirek were
awarded by the company HELLA AUTOTECH-
NIK s.r.o. for their Master and Bachelor theses.

In 2012 the department organized the annual
international conference LVEM.

In cooperation with the Institute of Aerospace
Engineering of the Faculty of Mechanical

Major Research Projects

regulation of electrical drives aimed at loss
minimization in traction drives, implementation of
ultracapacitors, accumulators and fuel cells in the
system of traction drives.

The department cooperates with a number of
universities, e.g., SPGU St Petersburg, TU
Pskov, TU Omsk, TU Gliwice, TU Delft, TU Zilina,
MU Brno, and industrial companies and
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
Kfitiny a.s.,etc.

Engineering, Brno University of Technology we
continued research of a drive system for the
airplane VUT 051 RAY. In 2012 accumulator
battery with advanced monitoring system was
implemented, so as other electrical drive compo-
nents: flight control computer, converter for syn-
chronous motor 50kW etc.

In applied research 4 prototypes and 19 operat-
ing samples were developed.

Development of Electric Motors of IE4 ‘Super-Premium’ Category according to International

Standard IEC 60034-30 Ed.2 — TA02010967
Investigator: Bohumil Klima

Innovation of Forest Cableways Larix — TA02021320

Investigator: Bohumil Klima

Research and Development of Insulating System for Small Electric Machines - FR-T14/104

Investigator: Vitézslav Hajek

Synchronous Motors with Fractional Winding in Handling Machinery - FR-T14/675

Investigator: Vitézslav Hajek

Small Electric Motors with Integrated Electronic Unit - TA02010309

Investigator: Vitézslav Hajek

Selected Publications

DEEB, R. Analysis of Magnetic Field in PM Servo Motor. PROCEEDINGS OF ELECTROTECHNICAL
INSTITUTE. 2012. 2012(258). p. 157 - 165. ISSN 0032-6216.
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CIPIN, R.; KLIMA, B.; HUTAK, P.; NOUMAN, Z.; KNOBLOCH, J.; VONDRUS, J. Battery Monitoring
System for the Airplane VUT 051 RAY. ECS Transaction. 2012. 2012(40)(1). p. 261 - 264. ISSN 1938-
6737.

CERVINKA, D.; KLIMA, B.; PAZDERA, |.; PISTEK, A.; HLINKA, J. Battery System of Electric Airplane
VUT 051 RAY. ECS Transaction. 2012. 2012(40). p. 267 - 273. ISSN 1938-6737.

DEEB, R.; JANDA, M.; MAKKI, Z. Comparison of 2D and 3D FEM Analysis of the Magnetic Field in PM
Servo Motor. Academic Journals. 2012. 72(4). p. 297 - 311. ISSN 1897-0737.

BLECHA, P.; HUZLIK, R.; HOUSKA, P.; HOLUB, M. Device for electric power measurement at machine
tools. MM Scinece Journal. 2012. 2012(special issue). p. 1 - 6. ISSN 1805-0476.

HEJKRLIK, J.; VOREL, P. Elektricky trakéni pohon s vodikovym palivovym &lankem a simulace jeho
provozu. Elektrorevue - Internetovy cCasopis (http.//www.elektrorevue.cz). 2012. 2012(16). p. 16 - 22.
ISSN 1213-1539.

HADAS, Z.; VETISKA, V.; SINGULE, V.; ANDRS, O.; KOVAR, J.; VETISKA, J. Energy Harvesting from
Mechanical Shocks Using A Sensitive Vibration Energy Harvester. International Journal of Advanced
Robotic Systems. 2012. 2012(9). p. 1 - 7. ISSN 1729-8806. (IF(2011)=0,375).

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(2011)=2,544).

JANDA, M.; DEEB, R.; MAKKI, Z. Optimization of fan of inductin motor in Ansys Workbench. Academic
Journals. 2012. 2012(1). p. 141 - 147. ISSN 1897-0737.

HUSSAIN MOHAMMED, M. OPTIMIZATION THE DYNAMICAL PARAMETERS OF THREE PHASE
INDUCTION MOTOR USING GENETIC ALGORITHM. Academic Journals. 2012. 2012(72). p. 123 - 130.
ISSN 1897-0737.

VOREL, P.; CERVINKA, D. Perspektivy vyvoje elektromobility. Automa. 2012. 2012(3). p. 8- 9. ISSN
1210-9592.

VOREL, P.; PROCHAZKA, P.;: MINARIK, V. Powerful Fast 16kW-Charger for an Electric Vehicle Electric
Vehicles. ECS Transactions. 2012. 40(1)(7). p. 253 - 259. ISSN 1938-5862.

HOLUB, M.; HUZLIK, R.; BLECHA, P.; BRADAC, F. SIMULATION OF LINEAR AXIS WITH BALL
SCREW AND PERMANENT MAGNET SYNCHRONOUS MACHINE. MM Science Journal. 2012.
2012(Special Issue). p. 1 - 4. ISSN 1803-1269.

MAKKI, Z.; DEEB, R.; JANDA, M. The problem with flow in radial channels synchronous machines.
Academic Journals. 2012. 2012(1). p. 75 - 81. ISSN 1897-0737.

VOREL, P.; PROCHAZKA, P. Vyvoj kompaktnich rychlonabije&ti pro elektromobily. 2012. p. 1 - 6.

VOREL, P.; PROCHAZKA, P. Vyvojova fada pfenosnych rychlonabijedt pro elektromobily. Automa.
2012. 2012(3). p. 18 - 19. ISSN 1210-9592.

Bachelor Degree Programme

Informatika v silnoproudé elektrotechnice (prof. Automobilova elektrotechnika (prof. Ing. Vitézslav
RNDr. Vladimir Aubrecht, CSc.) Hajek, CSc.)

Vykonové elektronika (doc. Dr. Ing. Miroslav Ridici elektronika (doc. Dr. Ing. Miroslav Pato¢ka)
Patocka) Elektrické stroje 2 (Ing. Ondfej Vitek, Ph.D.)
Elektrické Pristroje (doc. Ing. Bohuslav BuSov, Inspekéni a revizni &innost (doc. Ing. Frantisek
CSc.) Veselka, CSc.)

Elektrické stroje (doc. Ing. Cestmir Ondrasek, Mikroprocesorova technika v pohonech (Ing.
CSc.) Bohumil Klima, Ph.D.)

Teorie fizeni (Ing. Petr Hutak, Pf‘-D-) Pogitagova podpora konstruovani (Ing. Marcel
Elektrické pohony (Ing. Dalibor Cervinka, Ph.D.) Janda, Ph.D.)
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Master Degree Programme

Dynamika elektromechanickych soustav (doc.
Ing. Cestmir Ondrasek, CSc.)

Technika vykonovych ménicu (doc. Dr. Ing.
Miroslav Patoc¢ka)

Pocitacové modelovani v silnoproudé
elektrotechnice (Ing. Marcel Janda, Ph.D.)

Rizeni dynamickych soustav (Ing. Petr Hutéak,
Ph.D.)

Laboratore elektrickych stroju a pfistroji (Ing.
Marcel Janda, Ph.D.)

Primyslova elektronika (doc. Ing. Pavel Vorel,
Ph.D.)

Stridavé pohony (doc. Ing. Bohumil Klima, Ph.D.)
Elektrické mikropohony (Ing. Ondfej Vitek, Ph.D.)

Elektrické regulované pohony (prof. Ing. Jifi
Skalicky, CSc.)

Doctoral Degree Programme

Vybrané staté z elektrickych stroju a pfistroji
(doc. Ing. Cestmir OndrGsek, CSc.)

Vybrané staté z vykonové elektroniky

a elektrickych pohonu (prof. Ing. Jifi Skalicky,
CSc))

108

Navrhovani vykonovych méni¢t (doc. Dr. Ing.
Miroslav Patocka)

Laboratof elektrickych pohoni (Ing. Dalibor
Cervinka, Ph.D.)

Adaptivni a optimalni fizeni pohon (prof. Ing. Jifi
Skalicky, CSc.)

Diagnostika a jiSténi elektrickych zafizeni (Ing.
Jifi Valenta, Ph.D.)

Projektové Fizeni inovaci (doc. Ing. Bohuslav
Busov, CSc.)

Ridici &leny v elektrickych pohonech (doc. Ing.
Pavel Vorel, Ph.D.)

Stavba elektrickych stroju a pfistroji (doc. Ing.
Bohuslav BuSov, CSc.)

Mikropocitacové fizeni elektrickych pohont (doc.
Ing. Bohumil Klima, Ph.D.)



Laboratories

Laboratory of Electrical Machines (commutation of electrical machines, measurement of medium-
power output, magnetic bearings, automated measurements, Cestmir Ondrasek)

Laboratory of Mechatronics (Cestmir Ondri$ek)
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, Bohuslav BuSov)

High-Voltage Laboratory (high-voltage switching effects, Bohuslav BuSov)

Laboratory of Small Electrical Machines (DC motors, measurement of universal high-revolution
commutator motors, Cestmir Ondrisek)

Laboratory of Automotive Electrical Machines (alternators, starters and low-voltage engines,
Vitézslav Hajek)

Laboratory of Holographic Interferometry (optical stand for holographic interferometry, e.g.
diagnostics of torque vibrations, Marcel Janda)

Laboratory of Electrical Drives (electrical drives with focus on independent traction, Dalibor Cervinka)
Laboratory of Power Electronics (research of pulse converters, Miroslav Patocka)

Laboratory of High Current Electronics (DC/DC converters, 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, Ondrej Vitek)
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