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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 sec-
ond President of Czechoslovakia). In the period
between World War | and World War Il the school
was among the best technical high schools in
Europe. During World War Il the school was, as
all other Czech high schools were, closed and the
premises were used by German military institu-
tions, and most equipment was destroyed. Im-
mediately after the end of World War Il the activi-
ties of the school were resumed. In 1951, at the
beginning of Cold War, the Technical High
School was closed and some departments be-
came parts of the newly established Military
Academy. Tuition for civilians continued at the
former faculty of civil engineering only.

The Faculty in 2000

Professor Karel Rais was appointed to the Rec-
torship and took up office on 1 February 2006.
One of the leading personalities of the Faculty of
Electrical Engineering and Communication Pro-
fessor Pavel Jura, head of the Department of
Control, Measurement and Instrumentation be-
came Vice-Rector for Information and Communi-
cation Technologies.

In 2006, the Dean Professor Vrba served his
second term in office, together with four vice-
deans and the faculty bursar: Jarmila Dédkova
(Vice-Dean for Bachelor Degree Programme,
Acting Dean), Stanislav Hanus (Vice-Dean for

Electrotechnical disciplines were first taught at
the university in 1905. Since 1959 when an inde-
pendent Faculty of Power Engineering was
founded, and subsequently transformed into
Electrotechnical Faculty, over 22,000 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 seven then existing facul-
ties of BUT after, at the beginning of 2000, the
Faculty of Technology and the Faculty of Man-
agement joined to establish Tomas Bata Univer-
sity in Zlin.

A number of historical decisions were taken at
FEECS in 2001 in connection with the foundation
of a new Faculty of Information Technology (FIT)
and transformation of the Faculty of Electrical
Engineering and Computer Science (FEECS) into
the Faculty of Electrical Engineering and Com-
munication (FEEC). Organizational and economic
activities concerned with the foundation of FIT
and transformation of FEECS were crowned by
the decision of the Rector of BUT to appoint Prof.
Radimir Vrba Acting Dean of FEEC and Prof.
Toma$ Hruska Acting Dean of FIT as of 1 Janu-
ary 2002. The Faculty of Electrical Engineering
and Communication came to being on 1 January
2002.

Master Degree Programme), Ivo Provaznik (Vice-
Dean for External Relations and International
Affairs, Vladimir Aubrecht, Vice-Dean for Re-
search and Postgraduate Study), Miloslav Morda
(Faculty Bursar).

At the end of 2006, there were 188 teachers and
4,151 students in all forms of state-supported
programmes. Moreover, education was provided
to 298 students of the Faculty of Information
Technology and 24 students of the Faculty of
Mechanical Engineering and 206 students of the
Faculty of Management. On the other hand, the
Faculty purchased tuition for 13 students from the
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Faculty of Business and Management, for three
students from the Faculty of Information Technol-
ogy, and for 18 students from the Centre of Con-
sultancy and Education. As a result, the total
number of students taught at the faculty is 4,455.
Education was provided in the ending study pro-
grammes Electrical Engineering and Computer
Science (El) on one hand, and in Electrical Engi-
neering, Electronics, Communication and Control
Technology (EECR) accredited in 2001 in accor-
dance with the Bologna Declaration. The study
programmes at FEEC are now fully compatible
with educational systems applied in the European
Union, and thus participation of FEEC students in

European mobility programmes has been facili-
tated. Among the FEEC graduates in 2006 were
579 students who completed their studies in the
Bachelor degree programme, 422 Master degree
graduates and 44 postgraduates completed their
doctoral studies. There were 1,355 students
coming to the Faculty, 555 students entered the
first year of the follow-up Master study pro-
gramme, and 85 graduates entered the doctoral
degree programme. Tuition in English was pro-
vided to 34 international students paying their
fees. Five academics were habilitated and ap-
pointed associate professors with the title Docent.

There were three appointments to professorship.

Events and Activities

meeting of former deans of FEEC and Rector of Brno University of Technology on the occasion
of the 101th birthday of Professor Jifi Brauner, one of the first deans of the Faculty of Electrical
Engineering. Professor Brauner appeared in the television documentary “I attended Lenin’s fu-
neral” broadcast on 26 March 2006 on CT 2.

opening of the first year of the Master degree programme EECR in academic year 2006/07

application for extended accreditation of the part-time follow-up Master degree programme
EECR-M to the Ministry of Education

preparation and submission of documentation for accreditation of a new Bachelor study pro-
gramme BTBIO-A Biomedical Technology and Bioinformatics

development of part-time and distance formats of study in a new structured form of study sup-
ported by Development Projects of Ministry of Education

creation of 72 titles of electronic texts of the total extent of 6,328 pages, and of electronic texts
in English as a support of tuition in English in the Bachelor study programme (1,551 pages for
16 subjects)

activities resulting in expansion and increased quality of study in the new EECR Bachelor de-
gree programme

preparatory courses for secondary-school students interested in study at FEEC organized to
help them prepare for entrance examinations in mathematics (135 enrolled) organized by the
Departments of Mathematics and Physics

Open Door Days (January and November 2006), visits by students and teachers to secondary
schools

participation in GAUDEAMUS 2006, 31 October — 3 November 2006, and presentation of new
study programmes offered at the faculty to promote FEEC and arise interest of secondary
school students in study at FEEC

participation in Days of Science 2006 at the Institute of Instrument Technology, Brno, 9-10 No-
vember 2006

participation in the Trade Fair of Mechanical Engineering, 18-22 September 2006, presentation
of the Faculty, (mainly mobile robots)

meeting of the leaderships of the Czech and Slovak faculties of electrical engineering and asso-
ciated faculties in Trojanovice, May 24-26

publication of the faculty yearbook 2005/2006, in cooperation with club ELEKTRON



activities focused on lifelong education, particularly procedures leading to granting the title of
docent or professor

STUDENT EEICT 2006 Conference and Competition organized in cooperation with the Faculty
of Information Technology and sponsored by the companies TYCO, HONEYWELL, and other,
with 66 Bachelor papers, 85 participants in the Master section, and 80 participants in the Doc-
toral section

Activities focused on participation in the ERASMUS-SOCRATES programme and other Euro-
pean programmes

development of the faculty information system and faculty websites, preparation for transfer to
IS Apollo

activities focused on construction of new premises Pod Palackého vrchem -Technicka 10 and
Technicka 12 to be completed in academic year 2007/08, and including these plans in the Long-
Term Plan of Brno University of Technology from 2006

continuation of the three research plans commenced in 2005 (scheduled 2005-2009 or 2011),
chief investigators Prof. Jifi Kazelle, Prof. Jifi Svacina and Prof. Radimir Vrba

acquisition of another research plan to be commenced on 1 January 2007, investigator Prof.
Pavel Jura

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

activities of members of Academic Senate and mainly its chairman Vlasta Krupkova focused on
the organizational and economic aspects of the development of FEEC

activities of Advisor for Equal Opportunities Nadézda Uhdeova supported by the development
programme of the Ministry of Education focused on the analysis of the causes of the very low in-
terest of girls in studies at FEEC, consultancy for female students, and study opportunities for
handicapped students at FEEC

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

traditional 39" faculty ball at the International hotel

Achievements

In 2006, economic results of FEEC were very
good. The trend in wages and material supply
was again favourable, to a great extent due to
involvement in research projects of the Czech
Science Foundation, Foundation of Czech Acad-
emy of Sciences, Ministry of Trade and Industry,
European Commission (FP5 and FP6) and

Higher Education Development Fund, mainly
owing to the efforts of all those who under the
leadership of chief investigators participated in
research plans and activities of three research
centres.

All staff members and postgraduate students of
FEEC deserve appreciation and my gratitude.

Radimir Vrba
Dean
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Accredited Programmes and Study

Areas

Accredited Study Programmes

Bachelor Degree Programme Electrical, Electronic, Communication and Control Technology
Study Areas:

Automation and Measurement

Microelectronics and Technology

Power Electrical and Electronic Engineering

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

Technology
Study Areas:

Biomedical and Ecological Engineering
Electronics and Wireless Communication
Power Electrical Engineering
Electrotechnical Manufacturing and Management
Cybernetics, Control and Measurement
Microelectronics
Power Electrical and Electronic Engineering
Communications and Informatics
Doctoral Degree Programme Electrical, Electronic, Communication and Control Technology
Study Areas:
Cybernetics, Control and Measurement
Biomedical Electronics and Biocybernetics
Electronics and Communications
Microelectronics and Technology
Power Electrical and Electronic Engineering
Teleinformatics
Theoretical Electrical Engineering

Accredited Areas for Habilitation Procedures and Procedures for Appointment
to Professorship

Electronics and Communications

Electrical and Electronic Technology

Power Electrical and Electronic Engineering

Technical Cybernetics

Theoretical Electrical Engineering






Study Programmes

Bachelor Degree Programme Electrical, Electronic, Communication and Control

Technology

The Faculty has been providing education in the
Bachelor degree programme Electrical, Elec-
tronic, Communication and Control Technology
(EECR) since academic year 2002/2003 in full-
time format of study, and since 2004/2005 in part-
time format study. In 2006, 2,507 students en-
rolled in the full-time Bachelor study programme
EECR-B. A full-time study programme was suc-
cessfully completed by 565 students, 104 of them
in Automation and Measurement (B-AMT), 138 in
Electronics and Communications (B-EST), 64 in
Microelectronics and Technology (B-MET), 69 in
Power Electrical and Electronic Engineering (B-
SEE) and 190 in Teleinformatics (B-TLI). Another
175 students applied for extension of the nominal
length of study.

In the part-time Bachelor degree programme
EECR-BK there were 334 students in 2006 - 170
in the first year, 81 in the second year and 83 in
the third year. There were 50 second- and third-
year students in the study area Automation and
Measurement (BK-AMT), 39 in the study area
Electronics and Communications (BK-EST), 7 in
Microelectronics and Technology (BK-MET), 26
in Power Electrical and Electronic Engineering
(BK-SEE) and 42 in Teleinformatics (BK-TLI).

Admission procedure is a priority of the Faculty. It
took place on 6 June 2006. Applications for both
full-time and part-time formats of study were
accepted. As in the previous year, applicants
were required to do tests in an optional combina-
tion of mathematics and physics or mathematics
and fundamentals of informatics. Exempt from
entrance examination were applicants who had
passed the school-leaving examination in physics
or mathematics with grade 1 or 2, and achieved
an average grade less than 2.0 or 2.0. Also ex-
empt from entrance examination were applicants
who had attended the preparatory courses in
physics and mathematics and completed them
with grade 1 or 2 and at the same time achieved
a school-leaving average less than 2.0 or 2.0.
The maximum possible number of points to be
attained in each subject was 50. All those who

had attained at least 12 points in each subject
and those who were exempt from entrance ex-
amination were admitted. A place at FEEC was
also offered to applicants for study at FIT who
had not been admitted for capacity reasons and
attained at least 420 points out of the required
1000 points.

In 2006, there were 1,806 applicants for study at
FEEC, 1,541 for full-time study, 1, 177 were ad-
mitted in full-time study and 177 in part-time
study. Finally, 959 students enrolled in full-time
study and 142 students in part-time study. These
numbers confirm the high interest in part-time
study format.

Admission statistics have been done for many
years.

Graph 1 shows numbers of applicants, admitted
and enrolled students since 2002. The decreas-
ing numbers of applicants are due to the consid-
erably lower demographic figures. Interest of
applicants in study areas was recorded at the end
of the first semester after presentations of study
areas. Statistics from academic years 2002/03 to
2006/07 are in Table 1.

The quality of incoming students has been moni-
tored for several years. A long-term factor is the
percentage of applicants who have taken the
school-leaving examination in mathematics or
physics, see Graph 2. Contrary to previous years,
the number of applicants who had taken the
school-leaving examination in mathematics has
substantially decreased. This decrease is proba-
bly due to the increasing number of incoming
students from integrated schools and technical
training centres.

Another indicator is the percentage of applicants
coming from certain types of secondary schools —
gymnasium-type secondary schools (G), techni-
cal secondary schools (SPS) and technical train-
ing centres (SOU), see Graph 3.

It is obvious that the numbers of applicants com-
ing from gymnasium-type schools and secondary
technical schools have increased last year.
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Preparatory courses in mathematics and physics
were offered by the Departments of Mathematics
and Physics to assist applicants preparing for
entrance examinations, and to help them adapt to
study at university. The course in mathematics
was attended by 130 students. The course in
physics was cancelled for lack of interest.

All formats of study and qualifications such as

Certificate of Electrotechnical Qualification, Cer-
tificate of Pedagogical Practice, Microsoft Certifi-

cate, Cisco Certificate are presented in the me-
dia. Other activities were focused on promoting
the study programmes offered at FEEC and on
increasing the number of secondary-school stu-
dents interested in them. Open Door Days were
organized, students and teachers visited secon-
dary schools, and FEEC participated in the 13th
GAUDEAMUS fair.

Table1: Interest of full-time students in study areas in the Bachelor degree programme — Automation and
Measurement Technology (B-AMT), Electronics and Communications (B-EST), Microelectronics and
Technology (B-MET), Power Electrical and Electronic Engineering (B-SEE), Teleinformatics (B-TLI)

Acad.

not

B-AMT  B-EST  B-MET  B-SEE  B-TLI . total
year given

b 76 250 38 51 295

o002/03  UMOer 76 786
% 10.7 352 54 72 415
b 120 248 73 77 329

2003/04 MRS 130 977
% 14.2 293 8.6 9.1 38.8
b 155 243 77 %6 362

2004/05  UMOer 119 1052
% 16.6 26.0 83 103 388
b 153 241 74 120 331

2005/06 oS 119 1052
% 16.6 262 8.1 13.1 36.0
number 139 172 68 95 221

2006/07 89 784
% 20.0 247 9.8 137 318
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Follow-up Master Degree Programme Electrical, Electronic, Communication and

Control Technology

The faculty also provides education in the follow-
up Master degree programme Electrical, Elec-
tronic, Communication and Control Technology in
full-time format of study. In 2006, there were 908
students in the programme, 559 in the first year
of study and 349 in the 2nd year.

The required documentation for accreditation of
the part-time Master study programme EEKR-ML
was prepared in 2006 and submitted to the Ac-
creditation Board of the Ministry of Education,
which will decide on granting accreditation at the
end of February 2007. If accreditation is granted,
tuition in the programme will start in academic
year 2007-2008. Students who have obtained the

Bachelor degree will be able to continue their
studies in the part-time format of study.

Entrance examinations were held on 30 June
2006. As the number of applicants meeting the
requirements was lower than the maximum num-
ber of applicants set for admission, all of them
were admitted and could enrol in the first year of
the follow-up Master degree programme.

The total number of applicants for full time study
was 633, 539 of them were admitted. Part-time
study in this programme has not been offered yet.
All applicants were registered for the study area
they had selected. The numbers of applicants
and admitted by study areas are in Tab.2.

Table 2: Numbers of applicants and admitted to study areas of the follow-up Master degree programme
EECR-M in 2006: Biomedical and Ecological Engineering (M-BEI), Power Electrical Engineering (M-
EEN), Electronics and Communications (M-EST), Electrotechnical Manufacturing and Management (M-
EVM), Cybernetics, Automation and Measurement (M-KAM), Microelectronics (M-MEL), Power Electrical
and Electronic Engineering (M-SVE), Telecommunication and Information Technology (M-TIT)

Study area Applicants Admitted
M-BEI 49 37
M-EEN 47 44
M-EST 102 84
M-EVM 65 51
M-KAM 94 84
M-MEL 46 37
M-SVE 34 31
M-TIT 196 171

Ending Bachelor and Master Degree Programme Electrical Engineering and

Computer Science

In 2006, 437 students graduated in the five-year
Master degree programme Electrical Engineering
and Computer Science, 65 of them in the study
area Electrotechnical Manufacturing and Man-
agement, 109 in the study area Cybernetics,
Automation and Measurement, 199 in Electronics

and Communications and 64 in Power Electrical
and Electronic Engineering. There are 29 stu-
dents who will continue their studies in 2007
when they have a last opportunity to complete the
ending study programme.
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Table 3: Graduates in the study programme Electrical Engineering and Computer Science in study areas
Electrotechnical Manufacturing and Management (EVM), Cybernetics, Automation and Measurement
(KAM), Electronics and Communications (EST) and Power Electrical and Electronic Engineering (SEE)

Master Study

Areas 2001 2002 2003 2004 2005 2006
EVM 37 53 37 71 44 65
KAM 64 61 68 67 36 109
EST 108 105 130 132 86 199
SEE 48 72 59 58 33 64
Total 257 291 294 328 199 437

Following the Amendment to the Higher Educa-
tion Act No. 111/98, FEEC started activities in the
lifelong education system. A whole range of spe-
cialized courses for professionals are offered. For
those interested in the study programme EECR,
paid courses are offered. Having completed
these courses and earned the prescribed number
of credits, the students can enrol in full-time study
at FEEC without being required to pass entrance
examination, and the earned credits will be rec-
ognized. In 2006, there were 47 students in the
lifelong education programme.

In the programme for students paying their fees
there were 22 international students, 12 in the
three-year Bachelor degree programme EECR,
3 students in the two-year follow-up Master de-
gree programme and 7 in the PhD programme.

There has been a consistent effort at the FEEC to
use more extensively the information system for
management of study affairs (electronic registra-
tion and enrolment in courses, electronic re-
cording of study results, study reports, recording
of interest in study areas), to simplify administra-
tive work increasing with the growing numbers of
students, and made relevant information accessi-
ble to students.
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Regular assessment of the quality of teaching
took place, again with the aid of the faculty infor-
mation system, and the results were published. In
order to increase students” interest, the question-
naire was innovated in cooperation of vice-deans,
student members of Academic Senate,
a psychologist and a sociologist.

Work continued on electronic support for part-
time Bachelor study and for accreditation of the
part-time Master degree programme. Electronic
texts were prepared for 65 subjects. For some
subjects, electronic texts were created for self-
study or for computer and laboratory work. Alto-
gether, 72 electronic texts were created of the
total extent of 6,328 pages. For accreditation of
the part-time Master degree programme EECR,
multimedia and other electronic aids were com-
pleted for 21 subjects.

For support of tuition in the Bachelor programme,
electronic texts were written for selected profes-
sional subjects and humanities, in all 1,551 pages
for 16 subjects.

All electronic texts are available on faculty web-
sites to students of each particular degree pro-
gramme.



Research and Postgraduate Study

Research
Growth in research was observed in 2006, in both
funds and quality of research results.

As compared with the previous year, the funding
obtained for research and development (graph 4)
increased by approximately 12%. The major
sources were three research plans followed by

100 -

the Czech Science Foundation projects (GACR)
and projects of the Higher Education Develop-
ment Fund (FRVS).

Results of original research and professional
work at FEEC were published in two international
monographs and 41 articles in impact journals.
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Graph 4: Research funds at FEEC in million CZK, 2002 - 2006

Research Plans, Research Centres

The most significant development and research
results in 2006 were achieved by teams involved
in three research plans and three research cen-
tres. A brief evaluation follows:

New Trends in Microelectronic Systems and
Nanotechnologies (MIKROSYN)
(investigator: Radimir Vrba)

The research plan is focused on basic and ap-
plied research of microelectronic systems and
technologies. The research covers several inter-
connected study areas. The focus of research are
integrated circuits and systems and their ele-
ments investigated from the viewpoint of system
and technology. The research is based on and
supported by modelling and simulation of semi-
conductor circuits and structures, diagnostics and
development of implementation technology.

Involved in the research plan in 2006 were mem-
bers of academic staff and postgraduate students
from the departments of Microelectronics, Radio-
electronics, Control and Instrumentation, Mathe-
matics, Physics, Theoretical and Experimental
Electrical Engineering, Electrotechnology and
Languages. Also taking part in the research plan
were researchers from the Faculty of Mechanical
Engineering and the Faculty of Information Tech-
nology. There were 46 participants in category
D1, 1 in category D2 and 5 in category D3 - 14
professors, 14 associate professors, 20 senior
lecturers and 9 lecturers, a technical staff of 23
and 39 full-time doctoral students participating in
the research plan.

The research plan covered five areas where the
following major results have been achieved:
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1. Theory, design and diagnostics of low-voltage
and low-power integrated circuits (IO) in submi-
cron technologies: Four different integrated cir-
cuits were designed using the AMIS CMOSO07
technology, and were sent off for manufacture
within the framework of the EUROPRACTICE
programme. A microelectronic measuring system
for measurement of the electrochemical sensor
fluid characteristics, a circuit with active analog
elements CDTA a CCTA mainly for use in the
current mode were designed, next a testing mi-
croelectronic circuit was devised for measure-
ment and testing of various types of integrated
circuits bonding in different conditions, targeted at
an optimal method of bonding under large cur-
rents. For that reason, the chip is equipped with
an independent heating system and structures for
temperature record. The last prototype is a circuit
containing basic systems for implementation of
a novel bandpass sigma delta modulator, unique
for being used in measurement of capacity pres-
sure sensors.

2. Modelling and simulation of integrated circuits:
Calculations of electric field in nanometric sys-
tems MOSFET were executed. An analysis was
made of short channel effects and of their impact
on electric characteristics. For measurement of
effects associated with the changes of threshold
voltage due to electric bias on electrodes, models
of threshold voltage variation were constructed,
and algorithms were designed for identification of
the electric parameters of systems. The study
based on the Landauer-Buttiker approach of
electron transport and behaviour of electrons on
discrete energy levels in a quantum hole in
modulation by high-frequency scalar electric
potential or vector electromagnetic potential con-
tinued. Work continued on the development of
new methods for sensitivity calculations in hybrid
electric circuits, with focus on multi-conductor
transmission lines. Another focus of interest was
the qualitative behaviour of operator dynamic
systems.

3. Microsystems and nanosystems: Improvement
of the technology for creating thin-film masks with
arranged structure of pores and their opening for
subsequent deposition of nanostructures. Two
types of nanostructure were obtained in filling of
nanopores in the mask. Research of thick-film
sensors for heavy metal detection focused on
utilization of carbon nanotubes for operating
electrodes. PZT ceramic pastes for piezoelectric
converters in sensors were developed. A new
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prototype of a device with 'Rotating Vessel” was
tested. Dependences of current response on the
position of thick-film sensor related to the vessel
rotating in three axes and on revolutions of the
rotating vessel. A neural network application
method was proposed for non-linear sensor and
microsensor data processing. Designed and
manufactured was a chip for measurement of
specific conductivity of solutions. Development of
new types of a nanostructure passivation film
deposited by magnetron and of a reactive mag-
netron sputtering technology for optimization of
partial production operations. A device for the
LBIC diagnostics of photovoltaic cells. The fun-
damental parts of the device operating with the
measuring method of amplitude analysis, com-
puter processing of results. Optimization of the
devised miniature ozone generator was com-
pleted. Also completed was the specification of
procedures for testing the quality of wireless
transmission, connections, testing, measurement
and evaluation of signal strength and its effect on
the quality of transmitted information and reliabil-
ity of delivery. Interference characteristics were
derived in dependence on Fresnel zones limits
and material suppression in the communication
parts of the transmitted signal.

4. Advanced microelectronic and nanoelectronic
technologies: The temperature characteristics for
soldering by remelting with lead-free solders was
investigated. Investigated and developed has
been a new technique of TLV material and solder
deposition by specification. A special device for
temperature cycling of test samples by heat
stress was implemented. For evaluation of the
reliability of lead-free soldering depending on the
shape and surface treatment, a testing motive for
chip ceramic resistors was designed. Mathemati-
cal modeling which can show the overall distribu-
tion of thermomechanical stress was used for
reliability evaluation in 3D systems. Solar cell
assembly and mounting on ceramic substrate
was tested. A testing circuit with failure indicating
diodes was devised for testing of the solar cell
solder joint on ceramic substrate. Investigated
and tested was the diffusion of boron paste as
a substitute for Ag paste for P-emittor mounting
on N-type silicon.

5. Modern diagnostics of materials and compo-
nents: Research of crystallic CdTe samples and
analysis of noise and dependence of noise spec-
tral density on various quantities was carried out.
The method of noise separation in bonds and in



samples and in the sample was applied in the
technology of ohmic bonds on MOSFET and
HEMT. Noise spectroscopy was applied as well
as measurement of the third harmonic in elec-
tronic components as a diagnostic technique for
thick-film resistors. Analysis of 1/f noise in MOS-
FET systems and CdTe samples continued.
Analysis of RTS statistics was performed and the
parameters of the exponential division of emis-
sion and impingement times were determined.
Bragg grid simulation in embedded waveguide
channel and in waveguide fin. Theoretical and
experimental verification of internal spatial distri-
bution of modes in embedded waveguide, and in
the near field over its surface. Measurements of
dielectric spectra of material samples continued
as well as work on an apparatus for the DRS.
A new measurement technique was introduced —
spectroscopy of stationary waves - for localization
of shifted dielectric boundaries. Reactions taking
place in sulphur hexafluoride were investigated
by means of plasma processes modeling.

Research results were published in 4 mono-
graphs, 35 papers in international journals, 313
papers presented at international and national
conferences. There were 9 habilitations and dis-
sertations, and 31 research reports.

In connection with their research work within the
framework of the research plan the members of
the team were involved in three international
projects, 8 GACR projects, 36 FRVS projects,11
projects of the Ministry of Trade and Industry,
3 Academy of Sciences projects, and in projects
for other institutions.

New Generation Electronic Communication
Systems and Technologies (ELKOM)
(investigator Jifi Svacina)

The research plan is concerned with advanced
communication circuits, signals and systems
within the entire communication chain. The re-
search is focused on multimedia systems from
the point of view of transmitted signals, transmis-
sion ways and technologies. The research plan is
scheduled until 2011. Its goal are original out-
comes concerning novel communication struc-
tures and solution methods, efficient techniques
of multimedia signal processing and advanced
technologies for new generation communication
systems.

Involved in the research plan in 2006 were aca-
demics and doctoral students of the departments

of Radioelectronics, Telecommunications, Bio-
medical Engineering and Theoretical and Ex-
perimental Power Engineering. The investigation
team included 12 professors, 23 associate pro-
fessors, 36 assistant professors and lecturers,
a technical staff of 19 and about 80 full-time
Ph.D. students.

The research plan covered 6 study areas where
the following results were achieved in 2006:

1. New generation wireless and mobile wide-
band communication systems: The experimental
mobile network GSM with support of voice and
data services was established. A workplace was
set up for measurement of Bluetooth parameters.
Measurement of the characteristics of atmos-
pheric environment for optical links, special test-
ing links in Brno and Prague. Development of
a transmitter with an avalanche photodiode as
a counter of photons. Research of the lineariza-
tion of power amplifiers by means of digital pre-
distortion. Design of a coded anti-error security
system for novel communication systems (Wi-
MAX, UWB). Implementation of a system of joint
synchronization and decoding of signals with
turbo codes on the signal processor. Enhance-
ment of a statistical model of optical links. Devel-
opment of a method for assessment of accessibil-
ity of an atmospheric optical link under various
conditions.

2. Multimedia and hypermedia communication
services and technologies: Creating a hierarchi-
cal structure of clients for collective reception of
multimedia data by means of RTP data streams.
Research of compression of mobile images for
videoconferencing in DVB-T networks. Applica-
tion of neural networks and adaptive fuzzy sys-
tems for noise suppression in speech in tele-
communication networks. Design, implementation
and verification of two types of simulators of the
real transmission TV channel in the basic and the
high-frequency band. Setting-up a workplace for
measurement of the characteristics of digital TV
signals of the DVB-S, DVB-T a DVB-C standards
for automated security of data streams.

3. High-frequency and microwave communication
systems: Development and implementation of
a phase-carrier controlled oscillator for the AM-
SAT P3E satellite. Research and development of
a wide-band microwave vector analyzer on the
principle of hexagon. Development of a time-
domain moment-area method for efficient analy-
sis of planar areas, development of a special
planar multiband antenna on standard substrates
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and ‘EM Bandgap® substrates. Simulation and
design of ultrashort power EM pulses. New
methods of EM background suppression in
measurement of interferences. Design and verifi-
cation by experiment of a new method for
,measurement of the distance and speed of
a satellite with a short pseudorandom sequence.
Research of the impact of ionosphere and mag-
netosphere on satellite communication and rang-
ing. Research and development of the prototype
of a special microwave relativistic source with
a virtual cathode. Design of a new methodology
for estimation of attenuation characteristics of
EMC filters in conditions of non-standard imped-
ance.

4. Advanced technologies of integrated commu-
nication systems: Concept design of the collec-
tive radio network integration with the IP network
for the distributed Internet and Intranet environ-
ment. Design of a novel security concept for
communication systems based on implementa-
tion of cryptographic mechanisms into each sys-
tem element. Methodology of the design of anti-
error systems and implementation techniques.
Research of two-way information communication
technology. Design and implementation of
a programming environment for the development
of communication systems with background
processing support. Cryptographic protection of
integrated communication systems.

5. Special electronic circuits and operating blocks
for modern communication systems: design of
a universal U/l conveyor, development and im-
plementation of prototypes in the CMOS technol-
ogy. Development of a universal active KHN filter
with CDTA elements. Implementation of ultrafast
digital blocks in FPGA circuits for linearization of
the power stages in transmitters, digital compen-
sation of asymmetry in Q-modulators by FPGA
circuits. A new nonlinear oscillator for chaotic
signal generation. Research of advanced meth-
ods for a symbolical solution of extensive circuits
in microelectronic applications. Development of
voltage-mode multifunction frequency filters with
active UVC elements. Research of new struc-
tures for A-D converters. Design and implementa-
tion of an 10 tester for MOSFET gates for use in
sigma-delta converters (in cooperation with the
Design Centre AMIS).

6.Digital methods of analysis, processing and
transmission of multimedia signals and images:

Research of advanced methods of acquisition,
analysis and fusion of mono- and multimodal
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images, development of fast algorithms for real-
time deconvolution of images. Software devel-
opment for theoretical analysis of the effects of
characteristics of transmission TV channels.
Applied research of speech signal processing,
development of methods for voice transformation
man-woman, man-child and vice versa. Methods
for processing of time and image signals for
elimination of instrument artefacts in 2D imaging
techniques. New algorithms for digital processing
of musical signals based on physiological and
musical acoustics. Detection of stress in speak-
ers by pulse analysis of vocal chords in the
speech signal.

Research plan results were published in four
scientific monographs, more than 100 articles in
international and national journals (11 impact
ones), 300 papers at international and national
conferences, seminars, workshops. Fifteen engi-
neering works and prototypes were implemented,
there were two applications for utility models
registration, and 27 partial research and technical
reports. There were more than 20 dissertations
and habilitations, and two appointments to pro-
fessorship. The investigation team received 22
responses, 11 of them from abroad.

In connection with their research within the
framework of the research plan the members of
the investigating team were involved in another
five international research and development pro-
jects, more than 24 GACR projects, over 60
FRVS projects, 10 projects of the Ministry of
Trade and Industry, and more than 20 research
and development projects for other institutions.

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

(investigator: Jifi Kazelle)

The research plan is focused on lead-acid batter-
ies and optimization of their utility characteristics,
on explanation of the mechanism of exploitation
defects, modeling of currents over electrode
surfaces, research of the properties of gel poly-
mer electrolytes, carbon electrodes and electro-
catalysts of lithium-ion batteries, fuel cells and
supercapacitors, study of material structure in the
environmental scanning electron microscope
(signal detection and optimization of observation
conditions), research of transport systems based
on alternative electric energy sources, exploita-
tion of electric power produced in small water
stations for charge of electric vehicles, artificial



intelligence in electromechanical systems and
electric drives, identification and optimization of
the parameters and design of electric machines
using genetic algorithms and simulated anneal-
ing, management of electrochemical energy con-
version by means of up-to-date method, applica-
tion of the theory of chaos and fractals to de-
scribe non-linear dynamic systems with variable
parameters, new fundamental findings related to
plasma energy converters, development of
methods for electric energy loss allocation due to
connecting of dissipated sources, methods for
localization of failures in distribution network, and
optimization of maintenance strategy.

Involved in the research plan were academics
and Ph.D. students of the departments of Electro-
technology, Power Electrical and Electronic Engi-
neering, Power Electrical Engineering, Theoreti-
cal and Experimental Electrical Engineering,
Languages and one staff member of the Depart-
ment of Physics, Faculty of Civil Engineering. In
2006, there were 25 members of the team in
category D1, 36 in category D2, 15 in category
D3 that is 7 professors, 22 associate professors,
27 assistant professors, 10 Ph.D. students em-
ployed at the departments, and technical and
administrative staff of 19.

The research plan covered four major areas. The
following results were achieved.

1. Chemical sources of electric energy
Preparation of a new ion-exchange membrane
and electrocatalysts for H2-O; fuel cells including
design of a specified testing technique. Study of
the physical and chemical properties of gel poly-
mer electrolytes, their preparation by polymeriza-
tion using a chemical initiator and UV radiation.
NMR spectroscopy-based investigation of lithium
and sodium ion mobility in electrolytes. Research
of stable and resistant cathode materials for lith-
ium-ion batteries on the basis of LiCoO, contain-
ing dopants. Research of electrochemical inser-
tion of alcalic ions into WOs3 films, mass increase
including measurement by means of the QCB
technology.

Research of the impact of additives in negative
active mass of lead-acid batteries to minimize the
negative effects occurring in the long-term PSOC
mode. Start of long-term tests with conducting
and non-conducting additives. Construction of
a mathematical model of current distribution in
lead-acid battery electrode systems using calcu-
lation on an equivalent electric circuit. Optimiza-
tion of operating conditions in the EREM speci-

men chamber for battery mass investigation,
design of a humidity measurement technique,
work on two signal electron detectors.

2. Optimization of electrochemical electric energy
conversion: A mathematical model of a switching
reluctance motor. A blocking switching source -
structure, function, characteristics, measurement
on prototype. Design and implementation of two
operating converters for the switching reluctance
motor. Two variants with different topology and
control software. Implementation of a power con-
verter of extreme parameters: 15V, 3 kA, 45 kW.
Development of a unique matrix transformer,
patent application. Implementation and optimiza-
tion of a generator without slip rings for motor
vehicles, a new engine for wipers in service vehi-
cles. Development was started of a new type of
EC motor and an axial starter. Research for iden-
tification of asynchronous engine defects by
measurement of the outer magnetic field was
completed. The MKP method for microgenerator
magnetic field measurement, optimization calcu-
lations. Development has been in progress of
a digitally controlled levitation system with a load-
ing capacity of 200 kg, an operating sample has
been produced. Development and implementa-
tion of a switching power source 10V, 600 A,
45 kW. Development has been in progress of
a three-phase 150 kW alternator for electric trac-
tion. Development and implementation of
a120 kHz switching source. An operating sample
of ceramic commutator was tested. An analysis
was performed for optimization of a new series of
synchronous generators up to 2,7 MW. Model
verification of the dynamic characteristics of elec-
tromechanical systems with focus on effects of
nonlinearities and changes of parameters, chaos,
bifurcation analysis.

3. Optimization of energy conversion and exploi-
tation in systems with ecological power sources

Evaluation of the optimization effect in the operat-
ing point of photovoltaic transducers. Noise spec-
troscopy on new samples of sets G3A, G5 and
a set made by alcalic texturation. Simulation of
application of the analytical method Fast LBIC
and measurement on the prototype. Analysis of
measurements at different wavelengths of the
LBIC of light source. Modelling of heat transfer in
real operating conditions. A detailed analysis of
the characteristics of the Stirling thermodynamic
cycle. Modelling of a thermoelectric converter.
Implementation of a model of heat accumulation
with reduced convection. Design of an experi-

21



mental model of hydrogen accumulator using
metahydrides for hydrogen adsorption. Software
for computation of the composition and thermo-
dynamic and transport characteristics of gaseous
systems. Calculations of the energy balance of
optical radiation related to human vision (photo-
metric efficiency) and analysis of new trends in
illumination technology and construction of light
sources. Modelling of the characteristics of
a voltage transformer for simulation of transient
effects in electrification systems. A reliability
analysis of the distribution network and cost as-
sessment. Implementation of a model of power
supply failures in cable distribution networks. An
analysis of the characteristics vital for cogenetra-
tion unit control.

4. Alternative ecological transport. Capacity
measurement on the 660 V Ni-Cd battery com-
posed of110 pieces of 6 V Ni-Cd blocks from the
French company SAFT type STM 5.100 MRE,
capacity 100 Ah in a low-floor electric bus oper-
ated by the company CAS-SERVICE a.s. Znojmo
for Znojmo city transport after 30 000 km. Capac-
ity measurement on the 126V Ni-Cd battery
made of twenty-one 6 V Ni-Cd cells from the
French company SAFT type STM 5.100 MRE
capacity 100 Ah in the electric vehicle BETA EL
126 operated by the company EPRONA a.s.
Rokytnice nad Jizerou after 41 641 km. Capacity
measurement on the 180 V Ni-Cd battery made
of thirty 6 V Ni-Cd cells from the SAFT type 5,100
MRE capacity 100 Ah in the electric vehicle
BETA EL 180 operated by CAS-SERVICE a.s.
Znojmo after 75 565 km. Capacity measurement
on the 24 V Ni-MH battery made of twenty Ni-MH
cells from the SAFT type VH DL 8500 capacity
8,5 Ah in the electric folding scooter ROTOBIC in
the three-track version made by Griesmihle
Kleinkraftwerk GmbH, Ottensheim, Austria after
100 cycles. Cooperation with Bank University,
London in exploitation of hybrid vehicles driven
by combustion engine, in individual and public
transport. Application in an international 7th FP
EU project “Efficient and Ecological Rail Vehicles
Based on Alternative and Renewable Fuel and
Hybrid Drive’.

The research team published 17 papers in impact
journals of ISI database, 20 papers in reviewed
non-impact journals, 153 papers in conference
proceedings. One utility model was created and
one patent application submitted. There were 11
prototypes and operating samples, 4 significant
software products, 8 research reports, 10 disser-
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tations and a number of less significant papers
published in journals and presented at confer-
ences. One member of the team was appointed
to professorship, three members of the team in
category D1 and two in category D2 were habili-
tated, and seven members of the team in cate-
gory D2 defended their dissertations. Three inter-
national conferences were organized.

The members of the team participated in 5 GACR
projects, 6 FRVS projects, 8 projects of the Minis-
try of Industry and Trade, one project of the Min-
istry of the Environment. They also participate in
one project of the Faculty of Mechanical Engi-
neering and in a project of the 6th FP EU.

Research Centre of Applied Cybernetics
(Investigator: Petr Vavfin)

Research Centre of Applied Cybernetics (CAK)
was established at the Faculty of Electrical Engi-
neering and Communication, Brno University of
Technology in 1999 as a co-investigating work-
place. The chief investigator is Prof. Viadimir
Kucera at the Czech Technical University Pra-
gue. Other co-investigators VSB-TU Ostrava,
University of West Bohemia Plzen, Tomas Bata
University Zlin, Institute of Information and Auto-
mation Theory, Academy of Sciences Prague,
Praha, Institute of Information Technology, Acad-
emy of Sciences, Certicin, a.s., Praha, Cygni,
s.r.o. Praha, UniControls a.s., Praha, Neovision
s.r.o.,Praha, Camea s.r.o., Brno, UNIS, s.r.o.
Brno, Siemens, Automobilové systémy s.r.o.,
Frenstat pod Radhostém.

The leader of the co-investigating team at the
Faculty of Electrical Engineering and Communi-
cation is Prof. Petr Vavfin from the Department of
Control, Measurement and Instrumentation.

There are four research groups:

1. Automatic control algorithms
P. Vavrin, P. Blaha, P. Vaclavek

Development continued of intelligent robust algo-
rithms for contactless control of asynchronous
engines using the reconstruction state of the
system. The algorithms were tested on samples
of engines, and results were provided to end
users for practical tests. Work on an optimization
of the relationship man-machine started.

2. Artificial intelligence and robotics
F. Solc, L. Zalud, T. NeuZil, L. Kopecny, J.
Hrabec



The robotic system Orpheus-X2 was further im-
proved. The ARGOS universal system for
telepresence control of mobile robots was ex-
panded in order to enable simultaneous control of
a number of robots. An independent testing plat-
form Orpheus—EB for visual telepresence was
designed. It was presented and tested in the USA
at the prestigious Rescue-Robot Excercise No.3
event. The system was also tested on a 9-meter
helium airship and on the American robotic sys-
tem TALON. More information www.c-a-k.cz.

3. Computer Vision
J. Honec, P. Honec, P. Petrovsky,. S. Valach

The research team focused on automatic proc-
essing of optical data, and achieved outstanding
results in installation of their camera systems for
traffic surveillance. Research of methods appli-
cable for measurement of the speed and type of
a vehicle on the basis of recorded images. De-
velopment of specific HW for such applications
continued.

4. Control systems;
F. Zezulka, P. Kucera,.O. Hyncica.

The main interest of the team is transmission of
measuring and control signals in industrial envi-
ronment. In 2006, comparatory studies were
completed for various industrial systems, includ-
ing employment of Internet for remote control,
and applicability assessment of systems in vari-
ous types of application.

Summary

In the period 2000-2004, the Centre of Applied
Cybernetics achieved remarkable results, in both
theory and applications. In 2005 and 2006, re-
search was conceived as a continuation of the
previously completed work. The Brno branch is
fully involved in all four research areas covered
by the Centre, the members of the team partici-
pate in all activities and events and contribute to
the overall results acknowledged by the national
and international scientific community (mainly
IFAC)

Research centre of quasioptical systems and
terahertz spectroscopy
(Investigator: Zbynék Raida)

Research centre of quasioptical systems and
terahertz spectroscopy (KVASTES) was estab-
lished in March 2006 by the High School of
Chemistry and Technology, J. Heyrovsky Institute

of Academy of Sciences, Czech Technical Uni-
versity and Brno University of Technology. The
centre is involved in basic research funded by the
Ministry of Education, project No. LC06071.

The centre is focused on basic research of the
structure and dynamics of molecules, relaxation
processes, and atmospheric response to elec-
tromagnetic waves. The research involves
a broad frequency band, ranging from centimetre
to submillimeter waves.

The centre KVASTES deals with three major
tasks:

- derivation of the structural, dynamic and elec-
tromagnetic properties of molecular species
based on results of experiments in high resolu-
tion millimeter and submillimeter spectroscopy.

- Modeling of tropospheric and stratospheric
information interfaces with focus on attenua-
tion characteristics

- Improvement of the spectroscopic quasioptical
system (spectrum range, measurement sensi-
tivity and precision, calibration)

The Brno branch of the KVASTES centre is in-

volved in the development of numerical models of

individual components of the spectroscope and
their optimization to enhance its parameters.

Numerical modelling will be used to investigate

interactions between electromagnetic field and

elementary particles.

In 2006, the Brno branch achieved the following
results:

- The Kramers-Kronig relations were analyzed
and their application described for calculation
of the parameters of gases from their absorp-
tion spectra.

- Special numerical procedures for solution of
integral equations were devised for unstable
phenomena (the so called time-domain solu-
tion)

- Optimized numerical models were constructed
of dielectric and metal lenses for improved fo-
cusing of waves radiated by a funnel-shaped
antenna into the spectroscope cell.

- An optimized numerical model was completed
of a funnel-shaped antenna with the so called
double ridge-horn for radiation of a unimodal
wave in an extremely wide frequency band
(33-300 Hz).
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- Development of a numerical model of wave
radiation in the spectroscope cell was started,
based on the geometrical optical principle.

In the following year, the centre will concentrate
on modelling the wave part of the spectroscope
as a whole, on global optimization of this part of
spectroscope and on modelling and optimization
of the spectroscope multiple reflection cell.

Research centre ‘Data, algorithms, decision-
making”

(Brno group investigator: Jifi Jan, co-
investigators: Radovan Jifik, Radim Kolar )

The following partial, applicable results were
achieved in |2006

Ophtalmological images:

Software for recording and visualization of oph-
tamological images for enhancement of glau-
coma diagnostics.

The program is used for multimodal recording of
retina images. There are colour digital images
and intensity and topographic images from
a confocal scanning ophtalmoscope. The re-
cording algorithm is based on the multiresolution
principle using affine transformation and mutual
information. We used the Powell method and the
‘controlled random search’ method as an optimi-
zation algorithm. As the software is generally
applicable, a whole range of optimization pa-
rameters can be selected. Other program func-
tions are the real colour 3D-vizualization of an
optical disk surface, manual marking of its
boundary and 3D plotting. Work has been in

progress on functions for import and export of
images and contours into/out of the Heidelberg
Eye Explorer software for management and fun-
damental analysis of intensity and topographic
images.

Ultrasound tomography:

Estimates of attenuation maps based on direct
radiation of ultrasound beams of ultrasound to-
mography.

Designed and implemented was a set of algo-
rithms for processing of radiofrequency signals
detected by ultrasound tomography. The output is
a 2D image of the distribution of ultrasound at-
tenuation coefficient of scanned tissue (e.g.
breast tissue in mammography). The algorithms
entail various approaches to the problem posed
as an inversion Radon transformation. Algebraic
reconstruction techniques are applied. The prob-
lem is, therefore, tackled as two basic problems:
setting of a predetermined system of linear equa-
tions (corresponding to the system of individual
projections), and solution. Results for simulated
data are in agreement with reference tissue mod-
els. Results for real measurements are only quali-
tative (a close copy of object structure) Agree-
ment in quantitative values has not been reached
yet as there are no suitable artificial reference
objects (tissues) available. The resulting set of
algorithms (in the Matlab environment) is an
entity suitable for experiments with measured and
simulated data in a format corresponding to the
experimental 2D tomograph in the cooperating
Forschungszentrum in Karlsruhe, Germany.

Habilitations and Appointments to Professorship

In 2006, one member of FEEC staff was granted
the title of professor and five new associate pro-
fessors were appointed:

Prof. Ing. Stanislav Hanus, CSc.
Electronics and Communications
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Doc. Ing. Ludvik Bejcek, CSc.
Technical Cybernetics

Doc. Ing. Pavel Koktavy, Ph.D.

Power Electrical and Electronic Engineering
Doc. Ing. Ales Prokes, Ph.D.

Electronics and Communications

Doc. Ing. Pavel Vaclavek, Ph.D.
Technical Cybernetics

Doc. Ing. Ludék Zalud, Ph.D.
Technical Cybernetics



Postgraduate Study

In academic year 2006/07, there are 331 stu-
dents in the doctoral study programme. Among
them 7 students are in the study programme in
English, and one international student receives
government scholarship. Numbers of Ph.D. stu-
dents in individual years of study over the past six
years are given in Table 4.

Table 5 shows numbers of doctoral programme
graduates at individual departments over the past
five years.

A list of doctoral programme graduates in 2006
can be found on FEEC websites, links Study,
Doctoral study programme, Doctoral programme
graduates.

Table 4: Numbers of postgraduate students 2002 - 2006

Year 2002 2003 2004 2005 2006
1. 76 96 87 49 83
2. 59 70 80 71 44
3. 44 57 65 72 67
4. 41 31 48 44 48
5. 25 32 27 33 32
6. 33 31 28 24 29
7. 33 25 31 24 28

Total 311 342 366 317 331

Student Creativity

STUDENT EEICT Conference and Competition
was jointly organized by FEEC and FIT on 27
April 2006. The abbreviation conceals the English
words Electrical Engineering, Information and
Communication Technology indicating the priority
areas of research and education at the two facul-
ties.

Registered for the competition were 243 papers,
66 Bachelor, 82 Master and 95 doctoral papers.

Competition papers were evaluated by expert
committees including representatives of sponsor-
ing companies, academics and Student Union
representatives. Top sixty papers were awarded
at the closing ceremony.

For more information on the competition see
FEEC websites, links Research, STUDENT com-
petition.
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Table 5: Doctoral programme graduates at FEEC departments 2002- 2006
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2002 2003 2004 2005 2006 Total
UAMT 2 4 8 3 3 20
UBMI 1 1 2 2 0 6
UEEN 1 0 6 1 5 13
UETE 3 2 0 3 2 10
UFYZ 2 0 1 1 0 4
UMEL 4 1 3 8 4 20
UREL 1 3 1 9 10 24
UTEE 0 1 1 2 4 8
UTKO 1 11 4 4 10 30
UVEE 8 6 3 4 6 27
Total 23 29 29 37 44 162




External Relations and International

Cooperation

International Affairs

International activities have been aimed at in-
creasing the prestige of FEEC by presenting
results of research projects at international con-
ferences and by participating in research and
education projects, by making it possible for our
students to study at partner universities abroad,
and by offering tuition in English to international
students.

Among our priorities is student and teacher mo-
bility among universities cooperating within the
framework of the European Commission pro-
grammes. FEEC is one of the most active facul-
ties of Brno University of Technology. There has
been a very good cooperation with the university
Department of International Relations responsible
for economic support and organization of interna-
tional programmes, e.g. the Socrates pro-
gramme. As a result, 25 students could study
abroad in the extent of 146 student/months, and
37 teachers were on lecture stays at the length of
36 weeks, (see Table 6). and by participating in
research and education projects, by making it
possible for our students to study at partner uni-
versities abroad, and by offering tuition in English
to international students.

Reciprocally, there has been an increased inter-
est of international students. Within the Socrates
programmes there were 21 students coming for
placements in the total extent of 104 months,
which represents an increase by 24% of stu-
dent/month in comparison with 2005. Mobility
figures for incoming and outgoing students in
individual programmes for 2006 are in Table 7.
Existing agreements in the Socrates-Erasmus
programme were renewed. On the whole, the

faculty has concluded 46 bilateral agreements.
Alist of universities cooperating with FEEC on
the basis of Socrates-Erasmus agreements for
academic year 2006/07 is given in Table 9.

In 2006, the funds from the Development Pro-
gramme of the Ministry of Education for long-term
study and research placements abroad of stu-
dents of all degree programmes again amounted
to 420,000 CZK. Further financial support from
these programmes was provided directly to stu-
dents via the Department of International Rela-
tions of Brno University of Technology.

The Faculty has obtained another Development
program - ‘Success in Master and Doctoral De-
gree Programmes’” including mobility support.
The total amounts used to cover travel expenses
of Master and Ph.D. students were 580 thousand
CZK and 1,160 thousand CZK, respectively.
Within the framework of the Development pro-
gramme of the Ministry of Education, 18 students
went to study abroad in the extent of 64 stu-
dent/months, which is an increase by 52% in
student/months in comparison with 2005.

Mobility trends in outgoing and incoming students
over the past three years are shown in Table 8.

Cooperation is supported of FEEC departments
and academics with institutions abroad based on
interfaculty and Socrates-Erasmus agreements
as well as newly established contacts. In 2006,
the amount of 720,000 CZK was provided in
support of such activities.

Another 870,000 CZK was provided in support of
international activities. The development in fund-
ing over the past three years is shown in graph 5.
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Table 6: Student and teacher placements in Socrates/Erasmus programme 2002-2006

Socrates-Erasmus 2002 2003 2004 2005 2006
Students 41 29 42 45 25
Months 201 128 165 161 146
Lecture stays 13 23 28 26 37
Lecture weeks 13 25 38 30 45

Table 7: Student placements at FEEC and abroad within the framework of various programmes in 2006

Activity Incoming students Qutgoing students
Students Months Students Months
Socrates-Erasmus 21 104 25 146
CEEPUS 4 - -
Leonardo 10 2 11
Inter-university
3 3 - -
agreements
Development programme ) ) 18 64
of Ministry of Education
Other 5 5 - -
Table 8: Student placements at FEEC and abroad in all mobility programmes 2004-2006
2004 2005 2006
. Students 20 36 34
Arrivals
Months 55 113 125
Students 55 59 45
Departures
Months 191 203 221
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Graph 5: Funding of international activities of FEEC staff, faculty international activities and student
placements outside the Socrates programme in the period 2003-2006 in thousand CZK

External Relations

Activities were focused on presentation of FEEC
by giving to the public current and specific infor-
mation on the study programmes and study areas
offered at the faculty. Information was also given
in the media on basic and applied research re-
sults and cooperation with industrial companies.

On FEEC websites and Internet portals of BUT
and other subjects information is given on re-
search and education at FEEC departments and
workplaces, on habilitations and appointments to
professorship, on research projects, research and
development grant projects of the Czech Science
Foundation, Ministry of Industry and Trade, Minis-
try of Education and other projects including EU
framework programmes. Faculty websites are in
Czech and English.

As every year, the management of FEEC partici-
pated in the annual meeting of the Czech and
Slovak faculties of electrical engineering and
associated faculties in Trojanovice, 24 to 26 May
2006. The meeting dealt with transformation of
study programmes of Czech universities based
on the Bologna Declaration and with accreditation
of new study programmes. Also discussed were
results of the 6th Framework Programme, coordi-
nation of projects, cooperation in research plans
of the Ministry of Education, and cooperation with
foreign universities.

Close contacts have been maintained with indus-
trial companies in the Brno region and in other
places in the Czech Republic. These contacts are
mainly based on cooperation with FEEC depart-
ments in specific research tasks, expert’s reports
and consultancy. The major cooperating compa-
nies are E.ON, ABB, Veletrhy Brno, Siemens
A.G., Honeywell, Rockwell-Allen JULI Motoren-
werke, Skoda Volkswagen Mlada Boleslav, Tele-
com, Motorola, AMI Semiconductor s.r.o.,
Schneider Group, Celestica, etc.

Close cooperation of many years has been main-
tained with the Institute of Instrumentation Tech-
nology of Czech Academy of Sciences in Brno in
research projects of joint interest. Some mem-
bers of the Institute's staff are part-time teachers
at FEEC, in Master and in Doctoral programmes.
On the basis of an agreement between FEEC
and Academy of Sciences Ph.D. students can be
educated at Academy's institutes.

Cooperation has been going on with other institu-
tions as well. Academic staff, mainly the depart-
ments of Mathematics and Physics have culti-
vated long-term cooperation with secondary
schools in the Brno region in preparing their stu-
dents for studies at FEEC.
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Table 9: Universities which concluded Socrates/Erasmus agreements for academic year 2006/07

University Country
Katholieke Hogeschool Brugge-Oostende Belgium
Katholieke Hogeschool Limburg Belgium
Techniceski Universitét — Sofia (branch Plovdiv) Bulgaria
Aalborg Universitet Denmark
Danmarks Tekniske Universitet Lyngby Denmark
Kuopion yliopisto Finland
Tampereen teknillinen yliopisto Finland

Ecole Supérieure d’Ingénieurs en Electrotechnique et Electronique Amiens  France

Groupe ESIEE Paris France
Institut Catholique de Paris France
Institut National des Sciences Appliquées de Lyon France
Institut National Polytechnique de Grenoble France
Université Joseph Fourier — Polytechnique de I'Université Grenoble France
Universita degli Studi di Roma ,La Sapienza“ Italy
Universita degli Studi Salerno Italy
Universita degli Studi di Genova Italy
Fachhochschule Darmstadt Germany
Fachhochschule Furtwangen Germany
Berubsakademie Loerrach, Staatliche Studienakademie Germany
Fachhochschule Pforzheim Germany
Fachhochschule Wiesbaden Germany
FernUniversitat Hagen Germany
Friedrich-Alexander-Universitat Erlangen Germany
Hochschule fur Technik, Wirtschaft und Kultur Leipzig Germany
Technische Universitat Dresden Germany
Technische Universitadt Magdeburg Germany
Universitetet i Bergen Norway
Instituto Politécnico de Lisboa — ISEL Portugal
Instituto Superior de Engenharia de Coimbra Portugal
Instituto Politécnico do Porto Portugal
Technische Universitat Wien Austria
Technicka univerzita v KoSiciach Slovakia
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Zilinska univerzita

Universidad de Cantabria
Universidad de Malaga
Modragon Unibertsitatea
Universitat de Valéncia
Universidad de Zaragoza
Universitat Rovira i Virgili Tarragona
Hogskolan | Halmstad

Malmo hogskola

Zonguldak Karaelmas University
Coventry University

University of Salford

University of Bournemouth

University of Huddersfield

Slovakia
Spain

Spain

Spain

Spain

Spain

Spain

Spain
Sweden
Turkey
Great Britain
Great Britain
Great Britain

Great Britain
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Academic Senate

In 2006, the members of Academic Senate were (membership in legislative committee — LK, pedagogical
committee — PK, economic committee — EK) :

Chair
RNDr. Vlasta Krupkova, CSc., UMAT

Academic Staff Chamber

Doc. Ing. Jifi Kozumplik, CSc., chairman, EK, UBMI,
Ing Petr Baxant, Ph.D., LK, UEEN

Ing. Petr Fiedler, EK, UAMT

Ing. lvana Jakubové, PK, UREL

RNDr. Vlasta Krupkova, CSc., EK,LK, UMAT
PhDr. Ludmila Neuwirthova, PK, UJAZ

Ing. Radovan Novotny, Ph.D., EK,LK, UMEL
Ing. Helena Polsterova, CSc., PK, UETE
Ing. Miloslav Steinbauer, EK,LK, UTEE
RNDr. Nadézda Uhdeova, Ph.D., PK, UFYZ
Doc. Ing. Pavel Vorel, Ph.D., PK, UVEE
Doc. Ing. Vaclav Zeman. Ph.D., EK, UTKO

Student Chamber
Petr Polach, chairman
Bc. Radim Bartek

Bc. Sona Brudna
Michal Karasek

Ing. Kristyna Kubickova
Jifi Piskula, LK

Tomas Zabka

Some of the student senators graduated from FEEC during 2006. By-elections were held in October.

Student Chamber since 1 November 2006
Bc. Radim Bartek, EK, chairman

Martin Daniel, EK, LK

Bc. Jifi Hermany

Bc. Irena Hyvnarova, LK
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Michal Karasek, PK
Ing. Kristyna Kubickova, PK
Jifi PiSkula, LK, EK

Academic Senate held 11 regular meetings and
one irregular meeting, with an average atten-
dance of 85%. Academic Senate dealt with
legislative, economic and pedagogical issues.

Legislative committee participated in prepara-
tion of a draft of new internal faculty guidelines
provoked by the issue of a Higher Education
Act amendment and the issue of new Brno
University of Technology regulations. Draft of
the Statute, Academic Senate Rule of proce-
dure and Election decree, and Scientific Board
Rule of procedure were approved by Academic
Senate in December 2006. Thus , by the end of
the year, FEC harmonized all internal regula-
tions with valid laws and regulations. Proposals
for Admission Procedure Regulations for all
formats of study to come into effect in academic
year 2007/08 were discussed.
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Legislative committee in cooperation with infor-
mation system administrators prepared Aca-
demic Senate by-elections.

Academic Senate discussed and approved the
economic report for 2005 and the proposal for
distribution of funds and allotment of education
funds.

Academic Senate paid attention to organising of
a Pedagogical Conference devoted to the struc-
tured form of study to be held at the beginning
of the summer semester.

Discussions at the meetings were always con-
structive as the proposals were first sent to all
members and departments for comments in
order to avoid revocations of decisions.



Campus Development

The system of cooling and forced air circulation in
classrooms and offices in the faculty premises at
Kolejni 4 was completed, and the costs were
partially covered by departments.

Modernization of the technical equipment of lec-
ture and seminar rooms and of the computer and
information network continued.

Relocation

Reconstruction of premises Purkyfova 118 was
started after the Department of Electrical Power
Engineering moved out. At the turn of 2005 and
2006, laboratories for the Department of Tele-
communications were reconstructed, and new
classrooms were built for the department of Ra-
dioelectronics. Reconstruction of the 1st floor
continued to prepare rooms for the CISCO acad-
emy. Shared premises were re-furnished.

Reconstruction at Technicka 8

Repairs provoked by “sinking” of the building
were carried out. Jacketing of the building was
prepared during 2006, and will start at the begin-
ning of 2007.

Reconstructions at Udolni

In building U1, new flooring was laid, walls and
doors were painted, the access system was inno-
vated. In building U2, the water distribution sys-
tem was reconstructed. The main entrance to the
premises was equipped with a chip card system,
and surveillance cameras were installed.

Construction Works

Preparations for construction of a new building at
Technicka 10 continued.

Competition for selection of project preparation
supplier and the general supplier was an-
nounced.

Computer Network and Information
Systems
Priority was given to:

e upgrading of servers at premises Brno-
centre and Brno-north,

e strengthening of the network of Gb informa-
tion and communication technologies

e network backup

e preparation for replacement of existing ac-
cess systems at Kolejni 4, and on the 5th
and 6th floors of block A3 at Technicka 2
started in connection with transfer to Myfare
chip cards.

e innovation and administration of faculty web-
sites

Information Systems and Services

The Faculty considered transfer to the university
information system Apollo, and started negotia-
tions and analyses of the system modules as
compared with the used faculty information sys-
tem. Consequently, work on the development of
the faculty system using the Mambo technology
will be stopped. Attention will be focused on de-
fining faculty requirements for Apollo adaptations.
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Equal Opportunities at FEEC

The "Consultancy and Information Gender Stud-
ies Centre” was set up at the faculty in 2003 with
support from the Higher Education Development
Fund, and continued its activities in 2006.

The Centre provides consultancy, professional
and personal, to female students, and organizes
information events for the public aimed at remov-
ing the barriers female students face when
choosing careers in technical fields. Support to
the training of women for jobs where they would
use information and communication technologies
is fully in agreement with the policy of equal op-
portunities for men and women which is among
the priorities of the European Union.

However, equal opportunities can be understood
in a broader sense. In 2006, the Centre focused

Institute of Signal and Image Processing

The Institute of Signal and Image Processing is
an inter-department body for exchange of infor-
mation and coordination of the work of depart-
ments involved in the processing and analysis of
signals and images. The task of the institute is to
present the activities and results achieved in the
given area to national and international scientific
community.

The Institute groups the Department of Control
and Instrumentation, Department of Biomedical
Engineering, Department of Radioelectronics and
Department of Telecommunications.

Activities of the Institute cover participation in
international and national organizations and insti-
tutions, publishing, research and grant projects,
organizing of international conferences, local
seminars and lectures.

Results, mainly information on publications, are
published in annual reports of participating de-
partments.

on equal opportunities in education of handi-
capped students.

The Centre also concentrates on integration of
handicapped students in full-time and part-time
study programmes.

The Centre pays attention to promotion of study
opportunities for handicapped students, devel-
opment of contacts with selected secondary
schools integrating handicapped students, and to
creating conditions considering the specific needs
of such students.

The Centre cooperates with the Department of
Physics, the Student Union and other faculty staff
members.

Contact: uhdeova@feec.vutbr.cz.

Institute Committee:

Coordinator: )
Prof. Ing. Jifi Jan, CSc (UBMI)

Members:

Doc. Ing. Miroslav Kasal, CSc. (UREL), Doc. Ing.
Zdenék Malec, CSc. (UAMT), Prof. Ing. Zdené&k
Smékal, CSc. (UTKO), Prof. Ing. Vladimir Se-
besta, CSc. (UREL), Ing. Robert Vich, DrSc.,
Dr.h.c. (Academy of Sciences)

Address:

ISIP (UBMI)

Kolejni 4, 61200 Brno

Tel: +420 541 149 540, -9 541
Fax: +420 541 149 542
E-mail: oujeska@feec.vutbr.cz

37



Student Union

As at every university, Student Union is active at
FEEC. It is a democratic organization with volun-
tary membership, striving for faculty and higher
education development as well as for personal
development of each student. Student Union
cooperates with Academic Senate of FEEC and
Academic Senate of Brno University of Technol-
ogy in handling both short-term problems and
long-term tasks. Student Union is a partner to the
faculty leadership in an effort to maintain com-
munication and information exchange.

Students are informed on Student Union web-
sites, noticeboards, leaflets or by e-mail. Student
Union takes care of questionnaires providing the
faculty with feedback from students.

Student Union members take active part in fac-
ulty life. The students get used to teamwork and
to project management methods. They participate
in negotiations and joint projects with faculty
leadership and other institutions and companies
(secondary schools, other universities, sponsors)
and student organizations. They have opportunity
to obtain experience for their future careers.
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In 2006, Student Union took part in organizing
welcoming information lectures for first-year stu-
dents where they were acquainted with “student
views~ of the life at faculty and in Brno. The Union
participates in preparation of the EEICT competi-
tion where student representatives are members
of the jury. The faculty ball was nearly solely
organized by the students. The Student Union
helped with promotion of the faculty at the
GAUDEAMUS fair and with organization of Open
Door Days. Also organized were meetings with
faculty leadership where the students” and faculty
needs are discussed. On request of students,
a university-wide exchange of lecture notes was
organized.

Student Union has launched the project
‘Cooperation with Industry” aimed at offering the
students an opportunity to meet representatives
of companies, Czech and international, take part
in excursions and make contacts resulting in
temporary work or permanent jobs.



Department of Control and

Instrumentation

Kolejni 2906/4
Prof. Ing. Pavel Jura, CSc. 61200 Brno12

Head tel.: +420 541 141 154
fax: +420 541 141 123
E-mail: uamt@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Pavel Jura, CSc. Doc. Ing. Ludvik Bejéek, CSc.
Prof. Ing. Petr Pivoﬁya, CSc. Doc. Ing. Petr Bene$, Ph.D.
Prof. Ing. FrantiSek Solc, CSc. Doc. Ing. Jozef Honec, CSc.
Prof. Ing. Petr Vavfin, DrSc. Doc. Ing. Vaclav Jirsik, CSc.

Prof. Ing. FrantiSek Zezulka, CSc.

Lecturers

Ing. Zdenék Bradag, Ph.D., Ing. Miloslav Cejka, CSc., Ing. Petr Fiedler, Ph.D., Ing. Marie Havlikova, Ing.
Radovan Holek, CSc., Ing. Petr Honzik, Ph.D., Ing. Stanislav Pv(lusé(':ek, Ing. Tomas Macvho, Ph.D., Ing.
Michal Polansky, Ph.D., Ing. Miloslav Richter, Ph.D., Ing. Sofia Sediva, Ph.D., Ing. Radek Stohl, Ph.D.

Postgraduate Students

Ing. Jan Beran, Ing. Ludék Cerny, Ing. Jifi Dohnal, Ing. Jolana Dvorska, Ing. Petr Fidler, Ing. Michal
Gajdusek, Ing. Zden&k Havranek, Ing. Peter Honec, Ing. Karel Hordk, Ing. Jakub Hrabec, Ing. Michal
Hrouzek, Ing. Ondfej Hyncica, Ing. Ludék Chomat, Ing. Jan Chovanec, Ing. Ondfej Jez, Ing. Michal
Jurosz, Ing. Peter Kacz, Ing. llona Kalova, Ing. Zdenék Kana, Ing. Jifi Keprt, Ing. Michal Knotek, Ing.
Toma$ Kopecky, Ing. Lukas Kopecny, Ing. Miroslav Krupa, Ing. Pfemysl Kucera, Ing. Marek Kvas, Ing.
Ondfej Lebeda, Ing. Marek Lisztwan, Ing. Vlastimil Lorenc, Ing. Vojtéch MikSanek, Ing. Vojtéch Némec,
Ing. Petr Nepevny, Ing. Tomas Neuzil, Ing. Lubomir Novak, Ing. Petr Petyovsky, Ing. Ondrej Pinkava,
Ing. Petr Polach, Ing. Véaclav Sablik Ing. Michal Schmidt, Ing. Pavel Stfitecky, Ing. Jaroslav Sembera,
Ing. Sobéslav Valach, Ing. Jan Valenta, Ing. Petr Vanous, Ing. Michal Vasina, Ing. Vaclav Veleba, Ing.
Libor Vesely, Ing. Milo$ Vesely, Ing. Pavel Zbranek

Administrative and Technical Staff

Ing. Ludék Andéra, Ing. Petr Blaha, Ph.D., Bc. FrantiSek Burian, Ing. Pavel KuCera, Ph.D., Ing. Jan
Pasek, CSc., Lenka Petrova, Ing. Pavel Vaclavek, Ph.D., Jan Vodi¢ka, Milo§ Zbofil, Ing. Ludék Zalud,
Ph.D.
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Main Interests

The group involved in research of automatic
control continued with the development of intelli-
gent algorithms for control of electrical drives,
mainly sensorless control and identification of
asynchronous motor parameters. Cooperation
agreement was concluded with the company
Freescale Semiconductor. Direct implementation
of heterogeneous control algorithms, real-time
communication and control in the environment of
the development system Matlab/Simulink and
programmable automata are the main interests of
the team.

The group of computer vision concentrates on
solutions related with orders from the industrial
sector (AVX, Pegas, Police of the Czech Repub-
lic, Metra Blansko, VF, Volkswagen, APOS-
TRADE). The team cooperates with academic
institutions (Faculty of Information Technology,
Brno University of Technology, Czech Technical
University, Stanford University). Instruction is
focused on solutions of industrial applications in
computer vision. Research and instruction labora-
tories were specially equipped for dealing with
such tasks.

Major Achievements

In 2006, an advanced algorithm for asynchronous
motor sensorless control was implemented and
verified on an operating sample. Results were
published in VACLAVEK, P., BLAHA, P.
Lyapunov-Function-Based Flux and Speed Ob-
server for AC Induction Motor Sensorless Control
and Parameters Estimation. IEEE T Ind Electron
2006; 53(1):138 - 145.

Verification applications of neural networks in
short sampling periods. Results were published
at the IEEE conference ICARCV 2006.

The group of computer vision participated in the
development of: a control system prototype
(Metra Blansko), visual systems (AVX Lan$k-
roun), a periscope into ionizing radiation chamber
(VF Cerna Hora), micropoint reading device
(APOS-TRADE), a graphic generation system
(VW AG), a control system for nuclear physics
laboratory at Stanford University. Results were
published at international conferences IFAC held
in the Czech Republic and IMAGEComp held in
Portugal. Development of the robotic system
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The group of robotics and artificial intelligence
continues work on the robotic system Orpheus-
X2. Its electronic part was substantially upgraded.
An independent electronic unit of the system
called Orpheus-EB was devised for experiments
with visual telepresence on other systems.

The group of measurement technology was in-
volved in research of the measurement of pa-
rameters of electromechanical systems, sensors
and sensing measurement technology, meas-
urement automation, data acquisition and proc-
essing, diagnostic technology (vibration, acoustic
and temperature).

The group of industrial automation centred on
applied information and communication technol-
ogy for automation tasks. The team focused on
the development of industrial Ethernet systems
and wireless technology (particularly the ZigBee
technology) for automation purposes, and related
issues of safety, reliability, protection and opera-
tion of communication and control systems in
real-time.

Orpheus-X2. The system Orpheus was presented
at the prestigious event SSRR06 and Rescue
Robot Demo #3, Washington, USA on invitation
of the American NIST association.

Development, implementation and verification of
operating samples of a four-cell thermal probe for
temperature measurement in the range 0-260 °C,
for SENSIT s.r.0. Roznov p. Radh. In cooperation
with the Faculty of Mechanical Engineering, ex-
pertise in the rolling mill Tfinec. Co-organizing the
conference Temperature Measurement and
Regulation in Theory and Practice to be held in
2007. In cooperation with the Czech Technical
University, Faculty of Electrical Engineering, the
monograph ,Méfeni pratoku a vysky hladiny”
(Measurement of the Flux and Height of Level),
BEN, ISBN 80-7300-156-X. Laboratory of control
industrial systems Siemens. The Rockwell com-
pany innovated the laboratory of programmable
automatics Allen-Bradley. Work continued on the
project of the 6th FP EU "Virtual automation net-
work (VAN)".




Major Research Projects

Intelligent Control Algorithms of Electric Drives with Induction and Synchronous Motors— GACR
102/06/0949

Investigator: Pavel Vaclavek

Analysis of Model Components of a System for Acoustic Emission Method— GACR 101/06/1689
Investigator: Petr Bene$

Wireless Technology ZigBee in Decentralized Control Systems — GACR 102/05/0663
Investigator: FrantiSek Zezulka

Cabin Noise Reduction by Experimental and Numerical Design Optimization (CREDO) - 6th FP
EU, 030814-6

Co-investigator: Petr Bene$

A Digital Video-Sensoric System for Rescue Robots— AV CR 1ET100750408

Investigator: Ludék Zalud

Modern Approaches to Measurement of Vibrations — GACR 102/06/1617

Investigator: Ludvik Bejcek

Softcomputing Control Methods — GACR 102/06/1132

Investigator: Petr Pivorika

TALENT - Coordinated Instruction of Doctoral Degree Students in Control Technology and Robot-
ics — GACR 102/03/H116
Investigator: Vladimir Ku€era, co-investigator Petr Vavfin

Virtual Automation Network (VAN) — 6th FP EU, 016969

Co-investigator: FrantiSek Zezulka

Development of Operation and Control Technology for Radionuclide Sources - FD-K3/106
Investigator: Zdenék Bradac

Research and Development of an Economical Information and Safety System for Housing Con-
struction and Modernization of Panel Houses—FT-TA2/087
Investigator: Zdenék Bradac

Research Centre of Applied Cybernetics —- MSMT 1M6840770004
Investigator: Vladimir Ku€era, co-investigator Petr Vavfin

Selected Publications

FIEDLER, P., KUCERA, P., BRADAC, Z., HYNCICA, O., KACZ, P., VRBA, R. Embedded Computer
Systems: Architectures, Modeling, and Simulation:. Chapter: On Security of PAN Wireless Systems.
Berlin / Heidelberg, SRN: Springer, 2006. pp. 178 - 185. ISBN 3-540-36410-2

VACLAVEK, P., BLAHA, P. Lyapunov-Function-Based Flux and Speed Observer for AC Induction Motor
Sensorless Control and Parameters Estimation. IEEE Transactions on Industrial Electronics, ISSN 0278-
0046, 2006, vol. 53, no. 1, pp. 138 - 145.

HAVRANEK, Z. Modal analysis of vibrating steel beam by acoustic holography method. WSEAS
Transactions on Signal Processing, ISSN 1790-5022, 2006, vol. 8, no. 2, pp. 1130 - 1 135.

ZEZULKA, F., BRADAC, Z. Immune network control for stigmergy based foraging behaviour of
autonomous mobile robots. Wiley InterScience, ISSN 1099-1115, 2006, vol. 2006, no. 9, pp. 1 - 22.

ZALUD, L., KOPECNY, L., NEUZIL, T. ARGOS - ORPHEUS-X2 User Interface. WSEAS Transactions on
Systems, ISSN 1109-2777, 2006, vol. 5, no. 4, pp. 864 - 869.
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Bachelor’'s Programme

Computer Control (Petr Pivorika)

Computer Science in Automation (Petr Pivorika)
Control Theory 1 (Petr Vavfin)

Control Theory 2 (Petr Vavfin)

Databases systems (Radovan Holek)
Electronic Measurement Systems (Miloslav
Cejka)

Fibre Optics in automatization (Ludvik Bej¢ek)
Fundamentals of Robotics (Frantisek Solc)
Industrial automation (FrantiSek Zezulka)

Measurement in electroengineering (Ludvik
Bejcek)

Master’s Programme
Artificial Intelligence (Vaclav Jirsik)
Computer Vision (Jozef Honec)

Construction of Measuring Instruments (Petr
Benes)

Design of Control Systems (FrantiSek Zezulka)

Distributed systems and networks (FrantiSek
Zezulka)

Electronic Measurement Technics (Miloslav
Cejka)

Embedded systems for industrial control (Zdenék
Bradac)

Fuzzy systems (Pavel Jura)

Laboratory Instruments. (Ludvik Bejc¢ek)

Logical systems (Radovan Holek)

Machine Learning (Véaclav Jirsik)

Measurement in no-el. Quantities (Ludvik Bejcek)
Modelling and Identification (Frantisek Solc)

Doctoral Programme

Selected chapters from automatic control (Petr
Pivorika)

Laboratories

Measurement of physical quantities (Ludvik
Bejcek)

Microprocessors (Toma$ Macho)

Modeling and Simulation (Franti$ek Solc)
Modern means in automation (Véaclav Jirsik)
PCs in Instrumentation. (Miloslav Cejka)

PC systems (Jozef Honec)

Practical programming in C++ (Miloslav Richter)
Professional Practice (Vaclav Jirsik)

Programmable logics controllers (FrantiSek
Zezulka)

Signals and systems (Pavel Jura)

Multivariable Signal Processing (Jozef Honec)

Operating Systems and Networks (Tomas
Macho)

Optimalization of controllers (Petr Pivorika)
Optoelectrical sensors (Ludvik BejCek)

PCs in Instrumentation (Miloslav Cejka)

Process automation (FrantiSek Zezulka)
Professional Practice (Vaclav Jirsik)

Robotics (Frantisek Solc)

Robust and algebraic control (Petr Pivorka)
Semiconductor and Smart Sensors (Petr Benes)
Sensors of nonelectrical Quantity (Ludvik Bejcek)

Signal Processors in Automation and
Measurement (Jozef Honec)

Smart and Semiconductor Sensors (Petr Benes)
Theory of Dynamic Systems (Petr Vaviin)

Selected chapters from measurement technology
(Ludvik Bejcek)

Laboratory of Automatic Control (instruction in automatic control, physical models of controlled proc-

esses, Pavel Vaclavek)

Laboratory of Drives Control (research and development of intelligent control of electrical drives, Pavel

Véclavek )
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Laboratory of Intelligent Controllers (instruction and research in continuous and discrete physical
models, design and verification of identification and control algorithms on principles of artificial intelli-
gence, development and verification of controllers, Petr Pivorika)

Laboratory of Computer Vision (instruction, research and development of image and computer vision
processing, llona Kalova)

Laboratory of PC Subsystems (instruction, research and development of signal processor peripheries,
Sobéslav Valach)

Laboratory of Robotics (research and development of non-conventional drives and robotic soccer
Lukas Kopecny, Jakub Hrabec)

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

Laboratory for Measurement of Non-Electrical Quantities (instruction in Measurement of Non-
Electrical Quantities, Sensors of Non-Electrical Quantities, experiments for student projects, diploma
theses and research projects, Petr Bene$)

Laboratory of Optoelectronics (instruction in Optoelectronics in Measurement and Automation Tech-
nology, experiments for student projects and diploma theses and research projects, Stanislav Klusacek)
Laboratory of Electronic Measurement (instruction in Measurement in Electrical Engineering and Elec-
tronic Measurement, Marie Havlikova)

Laboratory of Measurement Automation (instruction in Measurement Automation, experiments for
student projects, diploma theses and research projects, Miloslav Cejka)

Laboratory of Acoustic Emission and Vibrodiagnostics (research laboratory, experiments for student
projects, diploma theses and research projects, Petr Benes)

Laboratory of Pressure and Flux Measurement (research laboratory, evaluation track for flux meas-
urement, Ludvik Bejcek)

Laboratory of Temperature Measurement (research laboratory, experiments for student projects, di-
ploma theses and research projects, Ludvik Bejcek)

Laboratory of Industrial Automation and Control Systems of Siemens (computer control of physical
models using Ethernet and USB for communication between a PC and remote V/V units, safe program-
mable automatics Simatic S7-300, communication on PROFINET, Radek Stohl)

Laboratory of Control Systems of Rockwell (SLC 500, Control Logix and Compact Logix, Flex I/O, DH
and DH+, DeviceNet and industrial Ethernet/IP, Petr Fiedler)
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Department of Biomedical Engineering

o Kolejni 2906/4
Prof. Ing. Jifi Jan, CSc. 61200 Bmo 12
Head tel.: +420 541 149541

fax: +420 541 149 542
E-mail: ubmi@feec.vutbr.cz

Professors Associate Professors

Prof. MUDr. Natasa Honzikov4, CSc. Doc. Ing. Ales Drastich, CSc.

Prof. Ing. Jifi Jan, CSc. Doc. MUDr. Vaclav Chaloupka, CSc.
Prof. Ing. Ivo Provaznik, Ph.D. Doc. Ing. Milan Chmela¥, CSc.

Prof. MUDr. Jindfich Vomela, CSc. Doc. Ing. Jifi Kozumplik, CSc.

Doc. Ing. Jifi Rozmag, CSc.
Doc. RNDr. Ing. Jifi Simurda, CSc.

Lecturers

Ing. Jana Bardoriova, Ph.D., Ing. Miroslav Dvofak, CSc., Ing. Petr Fedra, Ing. Karel Jehlicka, CSc., Ing.
Radovan Jifik, Ph.D., Ing. Radim Kolaf, Ph.D.

Postgraduate Students

Ing. David Cermék, Ing. Tomas Cervinka, Ing. Martin Cizek, Ing. Adam Filipik, Ing. Ferdinand Hodan,
Ing. Jan Hrube$, Ing. Luka$ Chmelka, Ing. Dina Ki¢merova, Ing. Libor Kubecka, Ing. Pavel Leinveber,
Ing. Michal Mikl, Ing. Martin Pichut, Ing. Jifi Rolegek, Ing. Milan Rychtarik, Ing. Ivo Riha, Ing. Jifi Sekora,
Ing. Petr Sadovsky, Ing. Martin Svréek, Ing. Viktor Svoboda, Ing. Milan Tannenberg, Ing. Petr Verner,
Ing. Roman Vopalka, Ing. Jifi Zagal, Ing. Roman Zak

Administrative and Technical Staff
Mgr. Dusan Hemzal, Ph.D., Anna Oujeska, Mgr. Igor Peterlik, Jaroslav Sedlacek, Ing. Vlastimil Vaclavik
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Main Interests

The department provided tuition in basic subjects,
mainly processing of signals and images, and
specialized subjects of biomedical and ecological
engineering in the new and the ending Bachelor
and Master degree programmes. The department
is involved in basic and applied research of engi-
neering principles in medicine, biology and ecol-
ogy. The main areas of interest were digital proc-
essing and analysis of cardiological signals and
ophtalmological images (digital processing and
analysis of electrical activity of ischemic heart)
and ophtalmological images and ultrasonographic
data. The department has closely cooperated
with the Ophtalmological Clinic of Friedrich- Alex-
ander-University Erlangen, Forschungsinstitut
Karlsruhe, University of Bergen, Medical Faculty
of Masaryk University Brno, the Faculty Hospital
in Brno-Bohunice, and other institutions.

Research carried out in the research centre
D.A.R. focused on processing of medical images.
The Brno team is mainly concerned with recon-
struction methods in 2D and 3D ultrasonic tomo-

Major Achievements

The members of the staff were involved in sev-
eral research projects. Their results were pub-
lished in scientific journals and in a monograph,
and presented at leading international confer-
ences. In 2006, research in the division of the
national research centre D.A.R.(Data-Algorithms-
Decision-Making, coordinator UTIA of Academy
of Sciences Prague) was focused on analysis
and vision of images.

Ivo Provaznik was appointed professor, and thus
the average age of professors at the faculty was
decreased. Jifi Kozumplik was habilitated. Young
members of the staff are gradually recruited from
our best Ph.D. graduates.

The year 2006 was the second year of tuition in
the new Master degree study area Biomedical
and Ecological Engineering. The number of stu-
dents interested in the programme was relatively
high.

The biannual conference BIOSIGNAL 2006 was
held in 2006. It is regularly organized under the
auspices of the European Association EURASIP
and the world organization IEEE EMBS. The
department was the chief organizer of the confer-
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graphy and ophthalmology. Research is sup-
ported by the research plan (investigator Profes-
sor Svacina and by national grant projects for
modelling of the origin and analysis of cardiologi-
cal electric signals, including a further develop-
ment of aunique apparatus for simultaneous
record of heart activity by optical and electrical
methods for detection of by-effects of medicines.
Research laboratories will be upgraded and used
for tuition, with priority given to talented students.

The department concentrates on the develop-
ment of the new Master programme in the study
area Biomedical and Ecological Engineering, and
on completion of an instruction laboratory of mul-
timedia signals and data. The department’s ac-
tivities are centred on preparation of a new
Bachelor degree programme Biomedical Engi-
neering and Bioinformatics. Research and com-
puter laboratories are gradually upgraded,
namely the laboratory of clinical technology for
teaching biomedical subjects, with instruction in
diagnostic procedures, and laboratory of physics.

ence chaired by Professor Jan. Professor
Provaznik was chairman of the steering commit-
tee. The conference has been for many years
recognized as a reputable event among the inter-
national community in our field of science, which
is a significant achievement.

In 2005, the department was invited to participate
in the European project EVICAB (European vir-
tual campus for e-learning in biomedical engi-
neering) which was given a European Commis-
sion grant. In 2006, the department participated
in preparation of the study programme Biomedi-
cal Engineering and Bioinformatics (chief investi-
gator Prof. Jan, investigators Radovan Jifik
a Radim KolafF) and in logistics for the virtual
campus.

Of crucial importance for the development in our
field of science and at our department was ac-
creditation of the Bachelor degree programme
Biomedical Engineering and Bioinformatics
headed by Professor Provaznik, who obtained,
together with the cooperating faculties, a devel-
opment project of the Ministry of Education which
helped to upgrade and enlarge the department’s
laboratories.




Major Research Projects

EVICAB - European Virtual Campus for Biomedical Engineering — EU ELE-ELEB12
Investigator: Jifi Jan

Modulation Role of Sigma Signalling on Electromechanical Relations of Isolated Cardiomyocytes
and Heart — GACR 305/04/1385
Co-investigator: Ivo Provaznik

Optical Recording of High-Resolution Action Potentials for Analysis of T- wave Alternations of
EKG Signal - GACR 102/04/0472
Investigator: Ivo Provaznik

Computer-Aided Glaucoma Diagnostics Based on an Analysis of Multimodal Images — D-CZ 23/05-
06
Investigator: Jifi Jan

Design of Algorithms for Reconstruction of High-Resolution Images in Ultrasound Tomography-
D-CZ 22/05-06
Investigator: Radovan Jifik

Research Centre Data, Algorithms and Decision-Making— 1M6798555601
Co-investigator: Jifi Jan

Selected Publications

JIRIK, R., TAXT, T. High-Resolution Ultrasonic Imaging Using Fast Two-Dimensional Homomorphic
Filtering. IEEE Transactions on Ultrasonics, Ferroelectrics, and Frequency Control, ISSN 0885-3010,
2006, vol. 53, no. 8, pp. 1440 - 1 448.

PASEK, M., SIMURDA, J., CHRISTE, G. The functional role of cardiac T-tubules explored in a model of
rat ventricular myocytes. Philosophical Transactions of the Royal Society, ISSN 1364-503X, 2006, pp.
1187 - 1 205.

HONZIKOVA, N., LABROVA, R., FISER, B., MADEROVA, E., NOVAKOVA, Z., ZAVODNA, E.,
SEMRAD, B. Influence of age, body mass index, and blood pressure on the carotid intima-media
thickness in normotensive and hypertensive patients. Biomedizinische Technik, ISSN 0013-5585, 2006,
vol. 51, no. 4, pp. 159 - 162.

HONZIKOVA, N. Analyses of cardiovascular oscillations for enhanced diagnosis and risk stratification in
cardiac diseases and disorders. Biomedizinische Technik, ISSN 0013-5585, 2006, vol. 51, no. 4, pp. 276
- 278.

HONZIKOVA, N., NOVAKOVA, Z., ZAVODNA, E. PADEROVA, J., LOKAJ, P. FISER, B,
BALCARKOVA, P., HRSTKOVA, H. Baroreflex sensitivity in children, adolescents, and young adults with
essential and white-coat hypertension. Klinische Padiatrie, ISSN 0300-8630, 2006,vol. 218, no. 4, pp.
237 - 242.

CHRASTEK, R., KUBECKA, L., JAN, J. Towards automated diagnostic evaluation of retina images.
Pattern Recognition and Image Analysis, ISSN 1054-6618, 2006, vol. 2006, no. 4, pp. 671 - 676.

JIRA, M., ZAVODNA, E., HONZIKOVA, N., NOVAKOVA, Z., FISER, B. Baroreflex sensitivity as an
individual characteristic feature. Physiological Research, ISSN 0862-8408, 2006, vol. 53, no. 3, pp. 349 -
351.
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Bachelor’'s Programme
Computers and Programming 1 (lvo Provaznik)
Digital Signal Processing and Analysis (Jifi Jan)

Ecology in electrotechnical profession (Jifi
Rozman)

Human biology (Natasa Honzikova)

Introduction to Medical Informatics (Ivo
Provaznik)

Medical diagnostic devices (Radim Kolar)
Multimedia signals and data (Jifi Jan)

Therapeutic and prosthetic instruments (Jifi
Rozman)

Master’s Programme

Advanced methods of signal processing (Jifi Jan)
Analysis of Signals and Images (Jifi Jan)
Biological system modelling (Radovan Jifik)
Bionics (Jifi Kozumplik)

Biophysics (Jifi Simurda)

Clinical physiology (Vaclav Chaloupka)
Computer-Aided Medical Diagnostics (Ivo

Healthcare (Jindfich Vomela)
Human biology (Natasa Honzikova)

Introduction to environmental studies (Hana
Librova)

Medical Information Systems (lvo Provaznik)
Medical systems design (Karel Jehli¢ka)
Multirate Systems (Jifi Kozumplik)

Provaznik) Special devices for healthcare and ecology (Jifi
Design and operation of complex systems (Jifi Rozman)
Rozman) Tomographic imaging systems (Ale$ Drastich)

Diagnostics of the bio- and ecosystems (Milan
Chmelar)

Ecological engineering (Jifi Rozman)

Doctoral Programme

Advanced methods of processing and analysis
of signals and images (Jifi Jan)

Traditional medical and ecological imaging
systems (Ale$ Drastich)

Selected problems of biomedical engineering
(Jifi Jan)

Laboratories

Laboratory of Diagnostic Systems (instruction in Medical Diagnostic Technology, Diagnostics of Bio
and Ecosystems, Conventional Imaging Systems, Tomographic Imaging Systems, Ecology in Electrical
Engineering, experiments in research and student projects, Radim Kolar)

Laboratory of Biomedical and Ecological Technology (instruction in Therapeutic and Prosthetic
Technology, Specialized Medical and Ecological Technology, Introduction to Environmental Research,
Ecological Engineering, Design and Operation of Complex Systems, experiments in research and stu-
dent projects, Jana Bardorova)

Laboratory of Biosystems Analysis (instruction in Human Biology, Biophysics, Clinical Physiology,
Healthcare, Bionics, Analysis and Interpretation of Biological Data, experimental measurements for re-
search and student projects, Jifi Kozumplik)

Laboratory of Medical Informatics (instruction in Medical Information Systems — an up-to-date profes-
sional hospital information system is available, Computer Support of Medical Diagnostics, Ecological
Information Systems, Modeling of Biological Systems, Petr Fedra)

Laboratory of Digital Signal and Image Processing (instruction in Digital Signal Processing and
Analysis, Multimedia Signals and Data, Analysis of Signals and Images, Advanced Methods of Signal

48




Processing, Multicycle Systems, Computer and Programming |, Computer and Programming 2, Petr
Fedra.)

Laboratory of Image Data Analysis (a division of the centre D.A.R., research in digital processing and
analysis of images, digitization and archiving of static images and videosequences, Radovan Jifik)

Laboratory of Biomedical Electronics (with local controlled air-conditioning, research in instrument
technology, infratechnology and diploma projects, Radovan Jifik)

Laboratory of Biophysics (Faraday cage, research in electrophysiology mainly of cells, Ivo Provaznik)

Laboratory of Clinical Technology (instruction in Human Biology and Bionics, research of brain and
muscle electrophysiology, Ivo Provaznik)

Laboratory of Ultrasonography (measurement of ultrasonographic images, calibration of instruments
and ultrasound probes, Radim KolaF)

Construction Laboratory (mechanical and electrotechnical tasks for research related to student pro-
jects, Jaroslav Sedlacek)
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Department of Electrical Power

Engineering

Technicka 2848/8
Doc. Ing. Petr Toman, Ph.D. 61600 Brno 16
Head tel.: +420 541 149 231

fax: +420 541 149 246
E-mail: ueen@feec.vutbr.cz

Associate Professors

Doc. Ing. Vladimir Blazek, CSc.
Doc. Ing. Evzen Haluzik, CSc.
Doc. Ing. Antonin Matou$ek, CSc.
Doc. Ing. Jifi Racek, CSc.

Doc. Ing. Petr Toman, Ph.D.

Doc. RNDr. Oldfich Coufal, CSc.

Lecturers

Ing. Petr Baxant, Ph.D., Ing. Jifi Drapela, Ph.D., Ing. Michal Chmela, Ph.D., Ing. llona Lazni¢kova, Ph.D.,
Ing. Petr Mastny, Ph.D., Ing. Jaroslava Orsagova, Ph.D.

Postgraduate Students

Ing. Branislav Batora, Ing. Martin Belatka, Ing. Michal Bernard, Ing. René Borek, Ing. Petr Cambala, Ing.
Daniel Foltyn, Ph.D., Ing. René Kamenik, Ing. Milan Kratky, Ing. Jan Machacek, Ing. Jifi Maly, Ing.
Zdenék Matoudek, Ing. Tomas Mendl, Ing. Alexej Novacek, Ing. Martin Paar, Ing. Luka$ Potacek, Ing.
Zden&k Prochazka, Ing. Vaclav Prokop, Ing. Jaroslav Spagek, Ing. Jifi Uher, Ing. Libor Weidinger, Ing.
Michal Zavodny

Administrative and Technical Staff
Ing. Jan Gregor, CSc., Helena Karaskova, FrantiSek Matousek, Ing. Josef Senk, CSc., Mgr. Oldfich Zivny
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Main Interests

The department provides tuition in the Bachelor
degree programme Power Electrical and Elec-
tronic Engineering (B-SEE), in cooperation with
the Department of Power Electrical and Elec-
tronic Engineering, and in the Master degree
programme Power Electrical Engineering (M-
EEN). The offered courses are centred on con-
ventional and renewable sources of electric en-
ergy, transfer, distribution and exploitation of
electric power in light and heat production, tran-
sient phenomena, solutions of system failures,
and liberalized energy market.

Research was focused on electric energy produc-
tion in conditions of permanently sustainable
growth that is search for new ways of electric
energy production from renewable sources, on
reduction of losses and fast localization of defects
in networks due to appliances, quality assurance,
increasing operating efficiency of electric energy
sources, the Stirling thermodynamic cycle for

Major Achievements

In 2006, the department organized the 7th Inter-
national Scientific Conference ‘Electric Power
Engineering 2006° with 120 participants, 20 of
them from abroad.

There was 1 GACR and 5 FRVS projects. More-
over, the department participated in the research
plan ‘Resources, Accumulation and Optimization
of Electric Energy Exploitation in Conditions of
Permanently Sustainable Growth’. An operating
sample of a thermoelectrical generator was im-
plemented. The Laboratory of lllumination Tech-
nology was upgraded and enlarged within the
framework of a FRVS project, and ranks among
the top laboratories of spectrometry in the Czech
Republic.

Research results were published in reputable
scientific journals and in proceedings of national
and international conferences.

Major Research Projects

efficient exploitation of low-potential heat, utiliza-
tion of the hydrogen accumulation cycle in solar
systems, optimization of loading, small variable
output power sources for system services in the
conditions of liberalized market, technical and
technological limits in inter-state energy ex-
change, analysis of major system failures and
measures to be taken to avoid them, connection
of wind-powered stations into the electrification
system and implementation of an expert system
for space illumination in special conditions of
vision.

The department cooperated with a number of
companies, e.g. E.ON, Siemens, EGU Brno,
ABB, CEPS, CEZ, Teplarny Brno, and other.
Cooperation focused on research and instruction
continued with departments of power electrical
engineering at all Czech and Slovak technical
universities

Our cooperation with the Institute of Plasma
Physics of Czech Academy of Sciences contin-
ued in the Point Plasma Laboratory focused on
experimental research on a unique gas modular
plasmatron designed by the department. Coop-
eration with EGU Brno centred on connecting
wind-powered stations into the electrification
system. In cooperation with the company E.ON
a static power supply station for the department’s
laboratories was built. Five Ph.D. theses were
defended during 2006. The Ph.D. thesis of llona
Laznickova received the Werner von Siemens
Excellence Award 2006 for the best Ph.D. thesis.

A series of measurements of operating character-
istics of lighting fittings and a large number of
electric energy quality measurements were car-
ried out in cooperation with the industrial sector.

Development of Nuclear Education at Czech Universities - MSMT 480

Co-investigator: Petr Toman

Thermodynamic and Transport Properties of Electric Arc Plasma — GACR 102/06/1337

Investigator: Oldfich Coufal
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Selected Publications

COUFAL, O., ZIVNY, O. Interval of Occurrence of a Component in Low-Temperature Plasma.
Czechoslovak Journal of Physics, ISSN 0011-4626, 2006, vol. 56(2006), no. Suppl. B, pp. 1401 - 1 406.

GREGOR, J., JAKUBOVA, I., MENDL, T., SENK, J. Investigation of Hot Gas Mixture Free Jet. Journal of
Advanced Oxidation Technologies, ISSN 1203-8407, Canada, 2006, vol. 9, no. 2, pp. 220 - 223.

LAZNICKOVA, I. Collision integrals in Transport Properties Calculation of Air. Czechoslovak Journal of
Physics, ISSN 0011-4626, 2006,vol. 56(2006), no. Suppl. B, pp. 890 - 895.

SKALA, P., DETRICH, V., BLAZEK, V., MATONOHA, K., SPACEK, Z., GOHLER, M. Modeling of Supply
Interruption in MV Cable Distribution Networks for a More Accurate Estimation of the Cost of Penalty
Payments. IEEE Transactions on Power Systems, ISSN 0885-8950, 2006, vol. 2006, no. 2, pp. 605 -
610. VOL. 21, NO. 2

BLAZEK, V., SKALA, P. Optimization of design and operation of an urban power distribution network
operated in conditions of liberalized energy market. Techni¢na elektrodynamika, ISSN 0204-3599, 2006,
vol. 2006, no. 2, pp. 30 - 35. Nacionalnaja akademija nauk Ukrajiny.

DRAPELA, J., MASTNY, P., PROCHAZKA, Z. Light flicker caused by interharmonics and interharmonic-
flicker curves of lamps. WSEAS Transactions on Power Systems, ISSN 1790-5060, 2006, vol. 1, no. 2,
pp. 554 - 561.

DRAPELA, J., TOMAN, P., ORSAGOVA, J., KRATKY, M. Simulation of Instrument Voltage Transformers
Properties in Power Systems. WSEAS Transactions on Power Systems, ISSN 1790-5060, 2006,vol. 2,

no. 1, pp. 536 - 543.

Bachelor’s Programme

Computer Modelling and Simulations (Petr
Baxant)

Design in power electric systems (Petr Toman)
Distribution Equipment (Jaroslava Orsagova)
Economy and Control (Michal Chmela)
Electrical Power Distribution (Vladimir Blazek)
Electrical Power Generation (Antonin Matou$ek)
Energy use (Jifi Drapela)

Master’s Programme
Diagnostics in electricity industry (Jifi Drapela)

Economy of Electrical Power Engineering (Michal
Chmela)

Electrical heat technology (Petr Baxant)
Fittings of Light. (Petr Baxant)
Flexible AC Transmission Systems (Petr Toman)

Information and Control Systems in Power
Engineering (Petr Baxant)

Integrated protection systems (Petr Toman)
Lighting systems (Petr Baxant)

Lighting technology (Petr Baxant)

Low power electrical sources (Petr Mastny)

Environmental Science in Electroenergetic
(Antonin Matousek)

High Voltage and Electric Apparatus (Vladimir
Blazek)

Machinery of Power Plants (Jifi Racek)

Protection of electrical Power Equipment (Petr
Toman)

Technical Mechanics (Jifi Racek)

Municipal and industrial power networks
(Jaroslava Orsagova)

Nuclear Power Plant (Jifi Racek)
Power Energetic Equipments (Jifi Racek)

Power Engineering in Environment (Antonin
Matousek)

Power Plant Automation. (Michal Chmela)

Power Plants and Heating Power Stations
(Antonin Matousek)

Power Systems (Michal Chmela)
Power Systems Control (Evzen Haluzik)
Power transmission networks (Vladimir Blazek)
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Some chosen issues of power engineering Town and Industry Networks. (Jaroslava

(Vladimir Blazek) Orsagova)
Substations and Lines (Jaroslava Orsagova) Transient Phenomena (Michal Chmela)
The power quality and EMC 1 (Jifi Drapela) Unconventional Conversions (Antonin Matousek)

Doctoral Programme

Mathematical Modelling of Electrical Power Selected problems of electricity production.
Systems (Evzen Haluzik) (Antonin Matousek)

Laboratories

Power Plant Protection Laboratory (instruction in Systems Protection, Information and Control Sys-
tems in Electrical Power Engineering, Integrated Protection Systems, measurements in real network,
research, Jaroslava Orsagova)

Laboratory of Electrical Networks (instruction in Electric Power Distribution, Transmission Networks,
Electrical Stations and Transmission Networks, Municipal and Industrial Networks, research projects,
Vladimir Blazek)

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

Laboratory of the Quality of Electric Power and Electromagnetic Compatibility (instruction in Quality
of Electric Power, EMC 1 and 2, Diagnostics in Power Engineering, Jifi Drapela)

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

Lighting Technology Laboratory (instruction in Lighting Technology, Lighting Systems, testing of light
sources and systems, research projects, Petr Baxant)

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

Laboratory of Electric Power Generation (instruction in Electric Power Generation, Power and Heating
Plants, Small Sources of Electric Power, diploma theses and research projects, Jaroslava Orsagova)

Solar Energy Laboratory (research of complex exploitation of solar energy, development and verifica-
tion of operating models in real operation conditions, Jan Gregor)

Computer Laboratory (2) (instruction in Computers and Programming 1 and 2, planning in power engi-
neering, steady and transient states in electrification systems, Petr Baxant, Petr Mastny)
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Department of Electrotechnology

Udolni 244/53

Prof. Ing. Jifi Kazelle, CSc. 60200 Brno 2

Head tel.: +420 541 146 148
fax: +420 541 146 147
E-mail: uete@feec.vutbr.cz

Professors Associate Professors

Prof. Ing. Jifi Kazelle, CSc. Doc. RNDr. Milan Calabek, CSc.
Prof. Ing. Pavel Prochazka, CSc. Doc. RNDr. Miroslav Cenek, CSc.
Prof. Ing. Jifi Vondrak, DrSc. Doc. Ing. Karel Liedermann, CSc.

Doc. Ing. Josef Jirak, CSc.
Doc. Ing. Marie Sedlafikova, CSc.

Lecturers

Ing. Petr Baca, Ph.D., Ing. Svatopluk Havli¢ek, CSc., Ing. Pvetr Kfivak, Ph.D., Ing. Jifi Maxa, Ph.D., Ing.
Helena Polsterova, CSc., Ing. Zdenka Rozsivalova, Ing. Jifi Spinka, Ing. Jifi Vanék, Ph.D.

Postgraduate Students

Ing. Peter Barath, Ing. Radek Bilko, Ing. Patrik Bocek, Ing. Pavel Cernoch, Ing. Martin Dogkal, Ing. Radek
Drnovsky, Ing. Martin Frk, Ph.D., Ing. Miroslav Haman, Ing. Tibor Jirak, Ing. Roman Kamenik, Ing. Martin
Kocian, Ing. Ondfej Krejza, Ing. Kristyna Kubickova, Ing. Radek Labus, Ing. Jan Linhart, Ing. Michal
Macalik, Ing. Jaromir Makovicka, Ing. Jan Mertl, Ing. Pavel Necesal, Ing. Vilém Nedéla, Ing. Tomas
Novagek, Ing. Jan Rychnovsky, Ing. Mgr. Lud&k Schneider, Ing. Vit Svoboda, Ing. Petr Spi¢ak, Ing. JiFi
Vognar, Ing. Jifi Vrbicky, Ing. Petr Wandrol

Administrative and Technical Staff

Jarmila Bartoskova, Ing. Zdenék Bufival, CSc., Ing. Petr Kahle, FrantiSek Kofinek, Rudolf Krasensky, Ing.
Radek Kubasek, Ph.D., Ing. Jifi Macola, Ing. Vitézslav Novak, Ph.D., Dagmar Prosova, Ing. Jifi Stary,
Ph.D., Ing. Miloslav Steinbauer, Ph.D., Ing. Miroslav Zatloukal Martin Zatloukal
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Main Interests

In 2006, the department provided tuition in the
subject Materials and Technical Documentation
in the first year of the Bachelor degree pro-
gramme EECR as well as tuition of subjects fo-
cused on electrotechnical materials, manufactur-
ing processes and their control, surface mount
technology, diagnostics, testing and reliability of
electrotechnical materials and processes, quality
assurance, design systems in both the Bachelor
and Master study programmes.

Research was centred on basic and applied re-
search of electrochemical sources of electric
energy — lead-acid batteries, alcaline batteries
and fuel cells, renewable sources of electric en-
ergy in general and their exploitation in alterna-
tive transport by electric and hybrid vehicles,
detection of signal electrons and methods of
environmental scanning electron microscopy, gel
electrolytes and their utilization in lithium-ion
batteries, electrocatalysts for fuel cells and thin-
layer electrodes for electrochromic systems, lead-
free soldering and quality and reliability of sol-
dered joints and degradation and diagnostics of
dielectric systems.

Major Achievements

In 2006, the department hosted the 7th Interna-
tional Conference Advanced Batteries and Ac-
cumulators” (A. B. A. - 7) Brno (Marie Sedlafik-
ova, Professor Vondrak). The department co-
organized the 27th  conference  'Non-
Conventional Sources of Electric Energy” to-
gether with the Czech Electrotechnical Society,
group for chemical sources of electric energy
(Milan Calabek).

Representatives of the department participated in
the regular meeting of institutes and departments
of electrotechnology of Czech and Slovak techni-
cal universities 'Elektrotechnologie 06°, organ-
ized as an international conference by the De-
partment of Technology and Measurement of the
Faculty of Electrical Engineering, Plzen (Profes-
sor Kazelle).

On the occasion of the visit in October 2006 of
Professor Gunter Fafilek (Institut fiir Chemische
Technologie und Analysis, Technische Univer-
sitdt Wien) the department organized a seminar
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The department has maintained cooperation with
a number of national and international institu-
tions: Technische Universitat Wien, Universitat
Ulm, Ecole Polytechnique de Montréal, Institute
of Instrument Technology, Institute of Anorganic
Chemistry, and Institute of Physical Chemistry of
Czech Academy of Sciences, with the companies
Bochemie Bohumin, CINK vodni elektrarny Kar-
lovy Vary, CAS-Service Znojmo, EPRONA a.s.
Rokytnice n. Jizerou, ROTOKOV Kfidlivky
u Znojma.

Research will continue in 2007 in all mentioned
study areas as related to the GACR, GAAV,
FRVS research projects and within the framework
of the research plan 'Resources, Accumulation
and Optimization of Electric Energy Exploitation
in Conditions of Permanently Sustainable
Growth'.

Upgrading of laboratories for instruction and
research will continue. Computer rooms and the
library are increasingly used for self-study and
preparation of new subjects in both the Bachelor
and Master study programmes. New subjects will
be offered in the part-time format of study, also in
the follow-up Master programme.

on impedance spectroscopy (Marie Sedlafikova,
Professor Vondrak).

Two representatives of the company Bekaert NV,
Bekaert Technology Centre Zwevegen, Belgium
Dr. Nadine van de Velde (head of research) a Dr.
Anneke Segers visited our department. We dis-
cussed cooperation in research of gel polymer
electrolytes for electrochromic components, and
the guests offered placements for Ph.D. students
(Marie Sedlafikova, CSc., Professor Vondrak).

The department was the chief investigator or co-
investigator of one GAAV project (Development
of a composite structure of electrode materials
deposited on ion-exchanger membranes), three
GACR projects, one project of the Ministry of the
Environment and three FRVS projects. Under the
leadership of Professor Kazelle, in cooperation
with the departments of Power Electrical and
Electronic Engineering, Power Electrical Engi-
neering and Theoretical and Experimental Power
Engineering the research plan 'Resources, Ac-




cumulation and Optimization of Electric Energy start participated in another research plan at the
Exploitation in Conditions of Permanently Sus- faculty.
tainable Growth” continued. The members of the

Major Research Projects

New Methods of Non-Destructive Quality Testing of Contacts in Photovoltaic Cells - GACR
102/05/P199

Investigator: Jifi Vanék

NMR Mobility and Conductivity of lons in Gel Electrolytes — GA AV CR KJB208130604
Investigator: Vitézslav Novak

Systems of Electric Energy Accumulation from Renewable Sources — VaVSN/3/171/05
Investigator: Marie Sedlafikova

Systems of Secondary Electrons Detection in Newly Conceived Environmental Scanning Electron
Microscope — GACR 102/05/0886

Investigator: Josef Jirak

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

Investigator: Jifi Kazelle

Selected Publications

SEDLARIKOVA, M., VONDRAK, J. Selected Papers from the Sixth International Meeting on
Electrochromism. Solar Energy Materials and Solar Cells, ISSN 0927-0248, 2006, pp. 383 - 384.

KRIVAK, P., BACA, P., MICKA, K., CALABEK, M. Significance of carbon additive in negative lead-acid
battery electrodes. Journal of Power Sources, ISSN 0378-7753, 2006, vol. 158, no. 2006, pp. 864 - 867.

KRIVAK, P., BACA, P., CALABEK, M., MICKA, K., KRAL, P. Current distribution over the electrode
surface in a cylindrical VRLA cell during discharge. Journal of Power Sources, ISSN 0378-7753, 2006,
vol. 154, no. 2006, pp. 518 - 522.

REITER, J., VONDRAK, J. Ternary polymer electrolytes with 1-methylimidazole based ionic liquids and
aprotic solvents. Electrochimica Acta, ISSN 0013-4686, 2006, vol. 52, no. 3,pp. 1398 - 1 408.

REITER, J., VONDRAK, J. Poly(ethyl methacrylate) and poly(2-ethoxyethyl methacrylate) based polymer
gel electrolytes. Journal of Power Sources, ISSN 0378-7753, 2006, vol. 158, no. 1, pp. 509 - 517.

SEDLARIKOVA, M., VONDRAK, J. Kinetics of sodium borohydride direct oxidationand oxygen reduction
reaction in sodium hydroxide electrolyte - Part Il. O-2 reduction. Electrochimica Acta, ISSN 0013-4686,
2006, vol. 51, no. 25, pp. 5452 - 5 458.

VONDRAK, J., SEDLARIKOVA, M., VLCEK, M., MOHELNIKOVA, J., MACALIK, M. Electrochromic
Glazings For Window Applications. Solid State Phenomena, ISSN 1012-0394, 2006, vol. 113, no. 5, pp.
507 - 512.

Bachelor’s Programme

Computer projecting of productions, logistic and Materials and Technical Documentation (Josef
ecology (Miroslav Cenek) Jirak)

Design systems of printed circuit boards (Petr Printed Circuits and Surface Mount Technology
Baca) (JiFi Stary)

Diagnostics and Testing (Josef Jirak) Quality management and checking (Helena
Electrotechnical Materials and Production Polsterova)

Processes (Jifi Kazelle)
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Quality management and metrology (Helena
Polsterova)

Master’s Programme

3D modeling (Jifi Maxa)

Alternative energy sources (Jifi Vanék)
CAD 1 (Pavel Prochazka)

CAD 2 (Jifi Maxa)

CADDS5 advanced model (Jifi Maxa)
CADDSS5 basic 3D modell (Jifi Maxa)
CADDS5 Manufacture (Jifi Maxa)

Climatotechnology in Electrical Engineering
(Helena Polsterova)

Climatotechnology in Electrical Engineering
(Karel Liedermann)

Computer Aided Scheme Systems (Vitézslav
Novak)

Computers system for projects (Vitézslav Novak)
Control and data administration (Jifi Maxa)
Design of Production Systems and Logistic (Jifi
Spinka)

Design View (Jifi Maxa)

Doctoral Programme

Electrotechnical materials, material systems and
production processes (Jifi Kazelle)

Laboratories

Reliability in Electrical Engineering (Helena
Polsterova)

Special Diagnostics (Josef Jirak)

Diagnostic Methods in Electroengineering (Josef
Jirak)

Diagnostics and Testing in Electrical Engineering
(Josef Jirak)

Ecology in Manufacturing (Miroslav Cenek)
Electroinsulation systems (Helena Polsterova)

Fundamentals of Reliability in Electrical
Engineering (Helena Polsterova)

Graphic Systems 2 (Pavel Prochazka)
Interconnection and assembly technology (Jifi
Stary)

Materials for biomedical applications (Marie
Sedlafikova)

Mechanical Desktop (Jifi Maxa)

Production Processes (Jifi Kazelle)

Reliability and quality (Helena Polsterova)
Structure and Properties of Materials (Josef Jirak)
Technological projecting and logistic (Jifi Vanék)

Selected diagnostic methods, reliability and
quality (Josef Jirak)

Air-Conditioned Laboratory of Dielectric Materials with Highly Stabilized Environment (research in
dielectric properties of electroinsulating materials, measurement at stabilized temperature and relative air
moisture, Svatopluk Havli¢ek)

CAD Laboratories (2) (instruction in Materials and Technical Documentation, in subjects focused on
parameter design and large CAD systems and systems for scheme design, Petr Baca)

Laboratory of Dielectric Materials (research, instruction and diploma theses in dielectric properties of
electroinsulating materials, Svatopluk Havli¢ek)

Electron Microscopy Laboratory (instruction in Diagnostics and Testing in Electrical Engineering, re-
search of detection of signals in environmental scanning electron microscopy of accumulator mass and
surfaces of electrotechnical materials, namely insulators, Josef Jirak)

Laboratory of Electrotechnical Materials I (instruction in Materials and Technical Documentation, Petr
KFivak)
Laboratory of Electrotechnical Materials Il (instruction in measurement and computer modelling of the

parameters of semiconductor and dielectric materials in Electrotechnical materials and Electrotechnical
Materials and Manufacturing, Material Structure and Properties, Climatotechnology, Zdenka Rozsivalova)
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Laboratory of Electrotechnical Materials lll (Ilaboratory for work on Bachelor and diploma theses and
for doctoral students, Zdenka Rozsivalova)

Chemical Laboratories (2) (research for Bachelor, diploma and doctoral theses focused on fuel cells,
lithium-ion batteries and supercapacitors, Marie Sedlafikova)

Laboratory of Chemical Sources of Electric Energy (research of lead-acid accumulators, Milan
Calabek)

Chromatographic Laboratory (research, instruction, Bachelor and diploma theses focused on applica-
tion of gas chromatography in technical practice, Marie Sedlafikova)

lon Laboratory (research, instruction and diploma theses in the field of measurement of air ions concen-
tration, Zdenék Bufival)

Laboratory of System Design and Surface Mount Technology (instruction in Printed Circuits and
Surface Mounting, Jifi Stary)

Laboratory for Research of Accumulator Batteries for Electric Vehicles (long-term tests of Ni-Cd
accumulator batteries, alternative transport, Miroslav Cenek)

Laboratory for Research of Photovoltaic Cell-Accumulator Battery Systems (Jifi Vanék)

Computer Laboratory (2) (instruction in subjects focused on reliability in electrical engineering, com-
puter-aided design of manufacturing processes and logistics, computer-aided design of printed circuit
boards, Petr Baca, Helena Polsterova)
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Department of Physics

. Technicka 2848/8
Doc. Ing. Lubomir Grmela, CSc. 61600 Brno 16
Head tel.: +420 541 143 391

fax: +420 541 143 133
E-mail: ufyz@feec.vutbr.cz

Professors Associate Professors
Prof. Dr. Ing. Josef Sikula, DrSc. Doc. RNDr. Milada Bartlova, Ph.D.
Prof. RNDr. Pavel Tomének, CSc. Doc. Ing. Lubomir Grmela, CSc.

Doc. RNDr. Pavel Hruska, CSc.
Doc. RNDr. Milena Kheilova, CSc.
Doc. Ing. Pavel Koktavy, CSc., Ph.D.
Doc. Ing. Karel Liedermann, CSc.
Doc. RNDr. Marian Strunc, CSc.

Lecturers

Ing. Jitka Brustlova, CSc., RNDr. Pavel Dobis, CSc., RNDr. Eva Hradilova, Mgr. Jan Pavelka, CSc., Ing.
Vlasta Sedlakova, Ph.D., RNDr. Nadézda Uhdeova, Ph.D., RNDr. Oldfich Veverka, RNDr. Vladimir
Zdrazil, Ph.D.

Postgraduate Students

Mustafa M. Abdalla Ahmed, Ing. Alexey Andreev, Ing. Martin Blaha, Ing. Salem Omar Saeid El-Fakhri,
Ing. Jan Havranek, Ing. St&pan Hefner, Ing. Vladimir Holcman, Ing. Jaroslav Kala, Ing. Jifi Majzner, Mgr.
Dana Otevrelova, Ing. Toma$ Palai-Dany, Ing. Jaromir Pel¢ak, Ing. Michal Raska, Ing. Petr Sedlak,
Ph.D., Ing. Rostislav Stranik, Ing. Jifi Zajacek

Administrative and Technical Staff
Lenka Horka, Miroslav Sadovsky, Ing. Petr Sadovsky, Ph.D., Ing. Alena Vaclavikova, Ing. Vit Vrba
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Main Interests

In 2006, the department provided tuition in the
basic courses of the Bachelor degree programme
Physics 1, Physics 2 and Physics for Information
Technology, and in subjects of the Master degree
programme Nanotechnology, Modern Physics,
Solid Phase Physics and Non-Destructive Diag-
nostics and Physics of Dielectrics. A new subject
Interfaces and Nanostructures was introduced in
the doctoral degree programme, and tuition con-
tinued in the subject Spectroscopic Methods for
Non-Destructive Diagnostics.

The tasks for Physical Practice and multimedia
study materials were updated for instruction in
the computer room and for student self-study.
Innovated and updated laboratory tasks were
elaborated, and work on new instruction materials
continued.

Research was centred on basic and applied re-
search of the physical parameters of semicon-
ductor and dielectric materials. The main areas of
interest were noise spectroscopy, measurement
of nonlinearities and design of quality and reliabil-

Major Achievements

In 2006, there were four GACR and four FRVS
grant projects, a KONTAKT project and an INGO
project at the department. We also completed an
order for AVX. The GACR projects were focused
on nonlinear defectoscopy of solids, irreversible
processes in dielectrics, and processes with
impact on energy transport in arc charge with
liquid stabilization.

The international project KONTAKT, with chief
investigator Professor Sikula, deals with research
of noise in HEMT components for global commu-
nication. Cooperation was started with MEISEI
University in Tokyo, University of Florida, and
Gdansk University where our department can use
unique technological apparatus for experiments.

Following participation in the INGO project, Pro-
fessor Tomanek was elected one of the six mem-
bers of the Executive Board of European Optical
Association — a reputable European scientific
organization and a highly regarded partner of the
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ity indicators for non-destructive assessment of
each technological stage in mass production.
Very good results were achieved in research of
the properties of sensors of acoustic and elec-
tromagnetic emission, local spectroscopy, topog-
raphy, photoluminescence of semiconductor and
photonic structures and dielectric relaxation spec-
troscopy of anorganic and organic materials. The
department cooperated with European and Japa-
nese laboratories in the field of noise spectros-
copy and nanotechnology, extended cooperation
with Augsburg University, Germany in research of
dielectrics, and cooperated with the leading
Czech laboratories in the development and en-
hancement of parameters of CdTe radiation de-
tectors.

Added to the equipment of research laboratories
were a number of up-to-date devices, and
a workplace for experimental study of semicon-
ductor and dielectric samples at low temperatures
(up to 10 K) was established.

European Commission in preparation of the 7th
FP.

Two of the FRVS projects dealt with upgrading of
laboratories for tuition in Bachelor subjects and
for introduction of the subject Nanotechnology.

Laboratory of Optical Nanometrology was invited
to join, as a third party, the European Network of
Excellence — NEMO in micro and nanooptics for
2007-2008.

A majority of the department’s research staff
were involved in the research plan MSM
0021630503 — MIKROSYN, with co-investigator
Lubomir Grmela.

Research results were published in several im-
pact journals and presented at international con-
ferences.

Lecture notes Fyzikalni praktikum (Physical Prac-
tice), Uhdeova et al. were issued for use in labo-
ratory exercises.




Major Research Projects

Diagnostics of PN Components By Means of Microplasma Noise — GACR 102/06/1551
Investigator: Pavel Koktavy

Non-Linear Electroacoustic Spectroscopy in Solids — GACR 102/06/0866
Investigator: Josef Sikula

Radiation Transport of Energy in Arc Plasma— GACR 202/06/0898
Investigator: Milada Bartlova

Sources of Noise in Semiconductor Materials and Components — GACR 102/05/2095
Investigator: Josef Sikula

Selected Publications

AHMED, M., TOMANEK, P. Influence of charged centres on transport characteristics of alternating
current thin film electroluminescent devices. Proceedings of SPIE, ISSN 0277-786X, 2006, vol. 6018, no.
6018, pp. 61 - 65.

BARTLOVA, M., AUBRECHT, V. Photoabsorption of diatomic molecules. Czechoslovak Journal of
Physics, ISSN 0011-4626, 2006, vol. 56, no. Suppl. B, pp. B632 - 5.

GRMELA, L., KALA, J., TOMANEK, P. Local photoluminescence in InAs/GaAs heterostructures with
quantum dots and artificial molecules. Proceedings of SPIE, ISSN 0277-786X, 2006, vol. 6180, no. 6180,
pp. 517 - 522.

JENISTA, J., BARTLOVA, M., AUBRECHT, V. Performance of water and hybrid stabilized electric arcs:
the impact of dependence of radiation losses and plasma density on pressure. Czechoslovak Journal of
Physics, ISSN 0011-4626, 2006, vol. 56, no. Suppl. B, pp. B1224 - 6.

JENISTA, J., BARTLOVA, M., AUBRECHT, V. Properties of arc discharge with hybrid stabilization. High
Temperature Material Processes: An International Journal, ISSN 1093-3611, 2006, vol. 10, no. 4, pp. 501
- 513.

MORI, Y., SEDLAK, P., SIKULA, J. Estimation of Rock In-situ Stress by Acoustic and Electromagnetic
Emission. Advanced Materials Research, ISSN 1022-6680, 2006, vol. 2, no. 13-14, pp. 357 - 362.

SIKULA, J., MAJZNER, J., SEDLAK, P., MORI, Y. Electromagnetic and Acoustic Emission Fine Spectra.
Advanced Materials Research, ISSN 1022-6680, 2006, vol. 2, no. 13-14, pp. 169 - 174.

CVRK, L., VRBA, V. A novel system of access control for server applications in web environments.
International Transaction on Computer Science and Engineering, ISSN 1738-6438, 2006, vol. 2006, no.
35, pp. 186 - 198.

EL-FAKHRI, S., LIEDERMANN, K. Relaxation Effects In Dielectric Spectra of Hyaluronic Acid In 4th

Conference of the International Dielectric Society & 9th International Conference on Dielectric & Related
Phenomena IDS & DRP 2006. 2006, pp. 173 - 173,

HASSE, L., SIKULA, J., BLAHA, M. Analysis of non-linear effects as a diagnostic tool. Zeszyty Naukove
Wydzialu Elektroniki i Automatyki Polytechniki Gdanskiej, ISSN 1425-5766, 2006,vol. 22, no. 1, pp. 63 -
71.

STRANIK, R., LIEDERMANN, K. Dielectric Relaxation In Glycerol At Long-Time Exposure To Low
Temperatures. Zeszyty naukowe Politechnika Lodzka, ISSN 0458-1555, 2006, vol. 9, no. 49, pp. 302 -
303.
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Bachelor’'s Programme
Physics 1 (Pavel Dobis) Seminar of Physics (Eva Hradilova)
Physics 2 (Milada Bartlova)

Master’s Programme
Modern Physics (Milena Kheilova) Non-destructive diagnostics and physics of

Nanotechnology (Pavel Tomanek) dielectrics (Karel Liedermann)
Solid State Physics (Lubomir Grmela)

Doctoral Programme

Junctions and nanostructures (Pavel Tomanek) Spectroscopic methods for non-destructive
diagnostics (Karel Liedermann)

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 Spectroscopy (dielectric relaxation spectroscopy, monitoring molecular dy-
namics of dielectric materials, Karel Liedermann)

Laboratory for 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 (contactless investigation of local optical and electrical proper-
ties of optoelectronic and photonic structures, Pavel Tomanek)
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Department of Languages

. i Udolni 244/53
PhDr. Milena Krhutova, Ph.D. 602 00 Brno 2
Head tel.: +420 541 146 041
fax: +420 541 146 349
E-mail: ujaz@feec.vutbr.cz

Lecturers

Mgr. Marie BartoSova, Mgr. Ladislav Baumgartner, PaedDr. Alena Baumgartnerova, Mgr. Petra Bokova,
PhDr. Marcela Boreckd, Mgr. Pfemysl Dohnal, M. A. Kenneth Froehling, Ing. Martin Jilek, PhDr. Milena
Krhutova, Ph.D., Mgr. Petra Langerova, PhDr. Dagmar Malikova, Mgr. Jana Malikova, PhDr. Ludmila
Neuwirthova, Ph.D., Ing. Helena Palkova, PAED IGIP, Mgr. Véra Prazakova, Mgr. Sarka Rujbrova, Mgr.
Veronika Svobodova, Mgr. Jaroslav Travni¢ek

Administrative and Technical Staff
Lea Domanska, Miroslava Purova, Hana Vondrackova
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Main Interests

In 2006, the department continued to extend the
offer of courses, particularly in the Bachelor de-
gree programme. Within the framework of the
development project ‘Development of the System
of Language Teaching, with focus on English the
department introduced new specialized courses
targeted at preparing the students for placements
and work in European Union countries. Electronic
support for all courses was produced and made
accessible to full-time and part-time Bachelor
students for self-study. The department pur-
chased new multimedia devices for instruction.
Textbooks, instruction CDs and scientific publica-
tions were purchased for both the teachers and
the students. Instruction is centred on standardi-
zation of language courses and output language
skills with the referential levels set by the Euro-
pean Reference Framework given by the Euro-
pean Commission, that is on increasing students’
output language skills, mainly English. Courses
dealing with pedagogical and economic issues -
management skills, ethics, business, significantly
increasing the qualifications of graduates, were
innovated.

Major Achievements

Krhutova, M. The Appropriate English for Engi-
neering Qualifications. 9th International Confer-
ence on Engineering Education ICEE-2006, San
Juan, Puerto Rico, USA, ISBN 1-58874-648-8.

Neuwirthova, L. Academic Foreign Language
Standard in Electrical Engineering. Int conference
Languages for Specific Purposes in Higher Edu-
cation: Searching for Common Solutions, FSI
VUT Brno, pp. 160-169, ISBN 80-214-3213-6.

Borecka, M. Success at Teaching English and
Spanish for General and Specific Purposes to
Engineering Students. 9th International Confer-
ence on Engineering Education ICEE-2006, San
Juan, Puerto Rico, USA, ISBN 1-58874-648-8.

Malikova, D. Development of Professional Writing
Skills in English in Engineering Education. 35th
International IGIP Symposium, Tallinn, Estonia,
ISBN 9985-59-646-3.

Palkova, H. Issues of Social Skills of Teachers-
Engineers. 35th International IGIP Symposium,
Tallinn, Estonia, ISBN 9985-59-646-3.
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Research focused on analysis of discourse in the
language of electrical engineering and didactics
of teaching English and German at a technical
university. Based on research results (a Ph.D.
thesis) output standards for language skills in
English were defined. Research results and
teaching experience were presented at interna-
tional and national conferences and published.
The staff members cooperated with other faculty
departments in research plans, Leonardo da
Vinci projects and development projects. The
department cooperated with the Centre of Lan-
guages of Masaryk University Brno in preparation
of a joint project. One lecturer was a visiting pro-
fessor at the University of Bucuresti, another
lecturer defended her PhD. thesis.

Innovation of language courses will continue. As
numbers of taught students are increasing (Fac-
ulty of Electrical Engineering, Faculty of Informa-
tion Technology, Faculty of Business and Man-
agement), a new teacher of English joined the
staff. Additions to offered courses are anticipated
in the pedagogical-psychological section (System
of Taxation, Cognitive Psychology)

Malikova, J. Adopting an E-learning Strategy as a
Tool for Successful Language Learning. 35th
International IGIP Symposium, Tallinn, Estonia,
ISBN 9985-59-646-3.

Baumgartner, L. Fremdsprachenausbildung fir
Ingenieure (Am Beispiel der Deutschen Sprache).
35th International IGIP Symposium, Tallinn, Es-
tonia, ISBN 9985-59-646-3.

Froehling, K. Impressions of Canada by German
Internees and Canadian Impressions of Them
During the Second World War. 4th International
Conference of the Central European Association
for Canadian Studies, Debrecen, Hungary.

Langerova, P. Raising efficiency in teaching
mathematics in non-English speaking countries:
an electronic bilingual dictionary of mathematical
terminology. 3rd International Conference on
Teaching Mathematics at the Undergraduate
Level, Istanbul, Turkey, ISBN 0471072709.

Neuwirthova, L. Leonardo da Vinci
CZ/06/B/F/PP-168022 E-Learning Distance Inter-
active Practical Education, language support




Neuwirthova, L. Completion of the doctoral study
in Pedagogy at Masaryk University Brno. Doc-

Bachelor’'s Programme
Bookkeeping for managers (Martin Jilek)
Business English (Dagmar Malikova)

Culture of Speech and the Generation of Texts
(Petra Bokova)

Double-Entry Bookkeeping (Martin Jilek)

Engineering Pedagogy and Didactics (Helena
Palkova)

English for bachelors 2 (Jaroslav Travnicek)

English for bachelors- intermediate 1 (Petra
Langerova)

English for bachelors- pre-intermediate 1 (Sarka
Rujbrova)

English for bachelors- pre-intermediate 2 (Marie
BartoSova)

English for Europe (Pfemysl| Dohnal)
German for Beginners (Ladislav Baumgartner)

German for Intermediate Students I. (Ladislav
Baumgartner)

Master’s Programme
Bookkeeping for managers (Martin Jilek)
Business English (Dagmar Malikova)

Culture of Speech and the Generation of Texts
(Petra Bokova)

Double-Entry Bookkeeping (Martin Jilek)
English for Europe (Pfemysl Dohnal)

English for Intermediate Students (Pfemysi
Dohnal)

English for Upper-Intermediate Students
(Kenneth Froehling)

Ethics in Making the Business (Martin Jilek)
German for Beginners. (Ladislav Baumgartner)

German for Intermediate Students |. (Ladislav
Baumgartner)

Doctoral Programme
English for post-graduates (Dagmar Malikova)

toral thesis Standardization of Language Educa-
tion at Technical Higher Education Institutions.

German for Lower-Intermediate (Ladislav
Baumgartner)

Laboratory didactic (Helena Palkova)
Pedagogical Psychology (Véra Prazakova)

Present philosophy - postmodernism (Milan
Klapetek)

Professional English for Electrical Engineering
and Computer Science. (Ludmila Neuwirthova)

Professional Success (Martin Jilek)
Reading Skills (Marcela Borecka)
Russian for Beginners (Alena Baumgartnerova)

Russian Pre-Intermediate (Alena
Baumgartnerova)

Spanish for Beginners (Marcela Borecka)

Spanish for Lower-Intermediate Students
(Marcela Borecka)

German for Lower-Intermediate (Ladislav
Baumgartner)

New Headway Intermediate (Pfemysl Dohnal)

Present philosophy - postmodernism (Milan
Klapetek)

Professional English for Electr. Engineering and
Comp. Science. (Ludmila Neuwirthova)

Professional Success (Martin Jilek)
Reading Skills (Marcela Borecka)
Russian for Beginners (Alena Baumgartnerova)

Russian Pre-Intermediate (Alena
Baumgartnerova)

Spanish for Beginners (Marcela Borecka)

Spanish for Lower-Intermediate Students
(Marcela Borecka)

English for the state doctoral exam (Milena
Krhutova)
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Doc. RNDr. Jaromir Bastinec, CSc.
Doc. RNDr. Jaroslav Bayer, CSc.
Doc. RNDr. Martin Kovar, Ph.D.
Doc. RNDr. Josef Zapletal, CSc.

RNDr. Lubomir Bajgar, Mgr. Helena Durnova, Ph.D., RNDr. Mgr. Bfetislav Fajmon, Ph.D., RNDr. Petr
Fuchs, Ph.D., Mgr. Irena Hlavickova, RNDr. Dana Hlinéna, Ph.D., RNDr. Edita Kolafova, Ph.D., RNDr.
Vlasta Krupkova, CSc., Mgr. Michal Novak, Ph.D., RNDr. Zdenék Svoboda, CSc., RNDr. Svatopluk

Svarc, CSc., Mgr. Marie Tom$ova

Postgraduate Students
Ing. Jaroslav Klimek

Administrative and Technical Staff

Marie Krej€ifova
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Main Interests

In 2006, the department was responsible for
tuition in full-time and part-time Bachelor degree
programme, the newly-introduced Master degree
programme, two postgraduate courses and
a number of courses for the Faculty of Informa-
tion Technology.

Research was focused on mathematical models
of processes described by differential, integrodif-
ferential and difference equations with strong
nonlinearities and errors, including functional
equations with delayed argument. Attention was
centred on the qualitative behaviour of operator
dynamic systems. Sufficient conditions were
defined for the existence of steady periodic out-
puts in case of singular errors represented by
compact operators, and input and output points
were modified in the so called asymptotic tunnel.
In case of an asymptotic behaviour of continuous
systems described by differential equations the
Lyapunov functions were efficiently applied. In
studies of the solution characteristics of linear

Major Achievements

The department was granted 6 FRVS projects,
1 GACR and | GAAV project.

Professor Diblik, Professor Chvalina and Profes-
sor Neuman were involved in organization of the
5th International Mathematical Workshop, Faculty
of Civil Engineering, Brno University of Technol-
ogy, Jaromir Bastinec and Professor Chvalina co-
organized the international conference “XXII.
International Collogium on the Acquisition Proc-
ess Management’, University of Defence, Brno.

The department’s staff published several original

papers in reputable scientific journals:

DIBLIK, J., KHUSAINOV, D.: Representation of
solutions  of discrete  delayed system
x(k+1)=Ax(k)+Bx(k-m)+f(k). Journal of Mathe-
matical Analysis and Application, ISSN 0022-
247X, 2006, vol. 2006, no. 318, pp. 63 - 76.

DIBLIK, J., MIGDA, M., SCHMEIDEL, E.:
Bounded solutions of nonlinear discrete equa-
tions. Nonlinear Analysis, Theory, Methods and
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discrete systems with delayed argument (or
feedback), which are a suitable tool for descrip-
tion of nanotechnological phenomena with finite
memory, a new way of expressing the solution of
initial problems by introducing so called delayed
matrix exponentials (this research was carried out
in cooperation with Professor Khusainov from Kiiv
State University). Hypergroups of partial linear
differential 1st order operators were studied as
well as certain significant subhypergroups, em-
bedding of semihypergroups of Volterr integral
operators with differential cores into a transform
hypergroup of certain transforms of a half plane
of complex numbers. The constructed embedding
was created by means of the conventional
Laplace transform.

Roger Williams University, Rhode Island, USA,
Matematisches Institut Universitat Stuttgart and
technical universities in Klagenfurt, Dresden, Kiiv,
Udine and Zilina.

Applications, ISSN 0362-546X, 2006, vol. 65
(2006), no. , pp. 845 - 853.

DIBLIK, J., SVOBODA, Z. : Positive solutions of
p-type retarded functional differential equations.
Nonlinear Analysis, Theory, Methods and Appli-
cations, ISSN 0362-546X, 2006, vol. 64 (2006),
no. 1, pp. 1831 - 1 848.

DIBLIK, J., KOKSCH, N.: Sufficient conditions for
the existence of global solutions of delayed dif-
ferential equations. Journal of Mathematical
Analysis and Application, ISSN 0022-247X, 2006,
vol. 318 (2006), no. , pp. 611 - 625.

SMARDA, Z.: Existence and Uniqueness of Solu-
tions of Nonlinear Integrodifferential Equations.
Journal of Applied Mathematics, Statistics and
Informatics., ISSN 1336-9180, 2006, vol. 1, no. 2,
pp. 73 - 77.

SMARDA, Z.: On singular initial value problem
for nonlinear Fredholm integrodifferential equa-
tions. Fasciculi Mathematici, ISSN 0044-4413,
2006,vol. 1, no. 37, pp. 77 - 83.




Major Research Projects

Differential Equations and Dynamic Equations on "Time Scales" — GACR 201/04/0580
Investigator: Josef Diblik

Limiting Characteristics of Solutions of Differential Equations— GAAV IAA1163401
Investigator: Josef Diblik

Selected Publications

DURNOVA, H. Mathematik im Wandel. Kapitola: Otakar Boruvka (1899-1995) and the Minimum
Spanning Tree. 1 vyd. Hildesheim, Berlin: Franzbecker, 2006. pp. 264 - 274 . ISBN 3-88120-427-x

DIBLIK, J., SVOBODA, Z. Positive solutions of p-type retarded functional differential equations. Nonlinear
Analysis, Theory, Methods and Applications, ISSN 0362-546X, 2006, vol. 64 (2006), no. 1, pp. 1831 - 1
848.

DIBLIK, J., KOKSCH, N. Sufficient conditions for the existence of global solutions of delayed differential
equations. Journal of Mathematical Analysis and Application, ISSN 0022-247X, 2006, vol. 318 (2006),
no. 1, pp. 611 - 625.

DIBLIK, J., KOKSCH, N. Existence of global solutions of delayed differential equations via retract
approach. Nonlinear Analysis, Theory, Methods and Applications, ISSN 0362-546X, 2006, vol. 64 (2006),
no. 1, pp. 1153 -1 170.

DIBLIK, J., KHUSAINOV, D. Representation of solutions of discrete delayed system x(k+1)=Ax(k)+Bx(k-
m)+f(k). Journal of Mathematical Analysis and Application, ISSN 0022-247X, 2006, vol. 2006, no. 318,
pp. 63 - 76.

DIBLIK, J., MIGDA, M., SCHMEIDEL, E. Bounded solutions of nonlinear discrete equations. Nonlinear
Analysis, Theory, Methods and Applications, ISSN 0362-546X, 2006, vol. 65 (2006), no. 1, pp. 845 - 853.

DIBLIK, J., NOWAK, C. A nonuniqueness criterion for a singular system of two ordinary differential
equations. Nonlinear Analysis, Theory, Methods and Applications, ISSN 0362-546X, 2006, vol. 64
(2006), no. 1, pp. 637 - 656.

CHVALINA, J., HOSKOVA, S. Transposition hypergroups associated to linear partial differential
operators. Journal of Basic Science, ISSN 1735-0611, 2006, vol. 3(2006), no. 1, pp. 19 - 26.

KOVAR, M. The compactificability of certain spaces. International Journal of Mathematics and
Mathematical Sciences, ISSN 0161-1712, 2006, vol. 2006, no. Article ID 67083, pp. 1 - 17.

KOVAR, M. The compactificability classes: The behavior at infinity. International Journal of Mathematics
and Mathematical Sciences, ISSN 0161-1712, 2006, vol. 2006, no. Article ID 24370, pp. 1 - 12.

NEUMAN, F. The role of the second order equations in higher order linear differential equations.
Technical News, 2006, vol. 2006, no. 1(22),2(23), pp. 98 - 101.

SMARDA, Z. On singular initial value problem for nonlinear Fredholm integrodifferential equations.
Fasciculi Mathematici, ISSN 0044-4413, 2006, vol. 1,no. 37, pp. 77 - 83.

SMARDA, Z. Existence and Uniqueness of Solutions of Nonlinear Integrodifferential Equations. Journal
of Applied Mathematics, Statistics and Informatics., ISSN 1336-9180, 2006, vol. 1, no. 2, pp. 73 - 77.

Bachelor’'s Programme

Mathematical Seminar (Petr Fuchs) Selected parts from mathematics (Zdenék
Mathematics 1 (Vlasta Krupkova) Smarda)

Mathematics 2 (Jan Chvalina)

Mathematics 3 (Bretislav Fajmon)
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Master’s Programme

Differential equations in electrical engineering
(Josef Diblik)

Matrices and tensors calculus (Martin Kovar)
Matrix Calculus (Martin Kovar)

Doctoral Programme

Discrete Processes In Electrical Engineering
(Josef Diblik)
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Modern Numerical Methods ( Jaromir Bastinec)

Probability,statistics,operations research (Jaromir
Bastinec)

Statistics, Stochastic Processes, Operations
Research (Jaromir Bastinec)




Department of Microelectronics

. . Udolni 244/53
Prof. Ing. Vladislav Musil, CSc. 60200 Brno 2
Head tel.: +420 541 146 159
fax: +420 541 146 298
E-mail: umel@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Dalibor Biolek, CSc. Doc. Ing. Arnost Bajer, CSc.
Prof. Ing. Jaromir Brzobohaty, CSc. Doc. Ing. Jaroslav Bou$ek, CSc.
Prof. Ing. Vladislav Musil, CSc. Doc. Ing. Pavel Legat, CSc.
Prof. Ing. Radimir Vrba, CSc. Doc. Ing. FrantiSek Urban, CSc.
Lecturers

Ing. Martin Adamek, Ph.D., Ing. Luka$ Fujcik, Ph.D., Ing. Jifi Haze, Ph.D., Ing. Edita Hejatkova, RNDr.
Michal Horak, CSc., Ing. Jaromir Hubalek, Ph.D., Ing. Radek Kuchta, Ph.D., Ing. Radovan Novotny,
Ph.D., Ing. Jan Prasek, Ing. Roman Prokop, Ing. Milan Recman, CSc., Ing. Ondfej Sajdl, Ph.D., Ing.
Josef Sandera, Ph.D.

Postgraduate Students

Ing. Tomas Brich, Ing. Pavel Cejtchaml, Ing. Issa El Dbib, Ing. Richard Ficek, Ing. Tomas Foit, Ing.
Tomas Havlicek, Ph.D., Ing. Ondrej Hégr, Ing. Radek Helan, Ing. Jifi Hladik, Ing. Lubo$ Jakubka, Ing.
Jaroslav Kadlec, Ph.D., Ing. Anar Mammadov, Ing. Vit Matousek, Ph.D., Ing. Filip Mika, Ing. Bfetislav
Mikel, Ing. Feras Moualla, Ing. Kamil Novacek, Ing. Marek Novotny, Ing. Vit Ondruch, Ing. Michal Pavlik,
Ing. Jifi Stehlik, Ing. Pavel Steffan, Ph.D., Ing. Jaroslav Tynek, Ing. Cyril Vasko

Administrative and Technical Staff

Ing. Daniel Bec¢vaf, Ph.D., Ing. Jan BFinek, lva DouSkova, Jarmila Fucikova, Ing. Petr Hub, Petra
Jedlickova, Hana Jelinkova, PhDr. Jarmila JuraSova, Ing. et Ing. Ahmad Khateb, Ph.D., Ing. Katefina
Klosova, Ing. Zdenék Kozacek, Ing. Martin Magat, David Nejezchleb, Bc. Petr Novak, Vladislav Pliska,
Ing. Marek Siméak, Ph.D., Ing. Jan Vanék
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Main Interests

In 2006, the department provided instruction in
basic subjects, mainly electronic components and
circuits, and subjects specialized in the design of
integrated circuits and microelectronic technology
in both the new and the ending system of the
Bachelor and Master degree programmes.

Research was centred on basic and applied re-
search of integrated circuits and microelectronic
mount technology. The main areas of interest
were the design of switching current circuits and
evaluation of signals from chemosensors and
biosensors, mainly gases and pesticides, nanos-
tructures (nanotubes, nanocolumns) in modified
microelectrodes and advanced nanotechnology,
optimization of implementation processes by
nonvacuum technology (thick layers and surface
mounting), simulation and evaluation of the reli-
ability of 3D linking systems and cases. A unique
sintering four-zone burning furnace BTU for
preparation of thick-layer sensors was pur-
chased, a laser cutting apparatus AUREL Pro-
tomat and a unique diagnostic apparatus Er-
sascope.

The department had close mobility cooperation
with Bournemouth University in Great Britain and

Major Achievements

The members of the staff were involved in two
projects of the 5th FP EU, in 5 GACR projects,
2 projects of Academy of Sciences, 16 FRVS
projects and 5 projects of the Ministry of Trade
and Industry, and 2 projects of the Ministry of the
Environment.

In September 2006 the department organized an
international conference 'Electronic Devices and
Systems EDS2006° where 94 papers on microe-
lectronics and microelectronic technology were
presented.

The group involved in technology, headed by
Ivan Szendiuch, achieved significant results in
research of the characteristics and applications of
lead-free soldering and modelling of the thermal
stress in solder joints and cases. New findings
were obtained in optimization of solar cells,
mainly applications of thick layers. Designed and
implemented was a testing chip for investigation
of the reliability of joints at current values below
10 A
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with  KHBO Ostende, Belgium. There was re-
search cooperation with BVT Technologies, Brno
Pbt Roznov p.R., Solartec, Autoflug Hamburg,
Catalanian University Rovira i Virgili, Tarragona
and the research laboratory IMEC-KHBO in Bel-
gium.

In 2007, the department will be engaged in the
design of integrated current mode circuits and
a European Union grant project on smart aircraft
fuel systems (UMEL will be involved in modelling
of nonlinear dynamic phenomena in fuel systems
and design of ASIC circuits for control circuits).
The department will focus on evaluation of the
reliability of lead-free soldering and linking of
solar cells. Research of microsystems will focus
on nanotechnology in modification of microsys-
tems in sensing of mechanical and chemical
properties. The department won a European
social fund project on further education of secon-
dary school teachers in the latest trends in elec-
tronics.

Increased attention is paid to student placements
abroad.

The group of electrochemical sensors led by
Jaromir Hubalek tested a new unique system for
electrochemical analysis, and published their
research results in the impact journal Sensors.
Junior members of the research team won the
first prize at the Junior conference on nanotech-
nology in Vienna and the prize Siemens for an
outstanding diploma thesis.

The group headed by Jaroslav Bousek worked
out novel ways of using various wavelengths of
light for measurement of photovoltaic cells by the
LBIC (Light Beam Induced Current) method. The
response of the cell can be measured in the
wavelength range 900 nm - 400 nm. It is, there-
fore, possible to study not only the volume, but
also surface processes. In our workplace for
dynamic diagnostics of cells by means of tran-
sient processes we can, with a relatively high
accuracy, determine the barrier and diffusion
capacity of the transition, volume recombination,




serial resistance of the cells and cut-off charac-
teristics up to 15 A.

A workplace for diagnostics of partial discharge in
electronic apparatus was set up. Partial dis-
charge can be observed in devices with an oper-
ating frequency up to 50 Hz and operating volt-
age amplitude up to 8 kV.

In research of integrated circuits (I0), a bandpass
sigma-delta modulator for sensing applications
was designed and implemented as well as a chip

Major Research Projects

with four transistor structures of active elements
CDTA a CTTA, a chip for testing the characteris-
tics of 10 bonding. Two specific applications were
developed for the CDTA element in active filters
and quadrature oscillators, and were published in
impact journals AEU - International Journal of
Electronics and Communications a IEE Circuits,
Systems& Devices. Other major achievements
are smart pressure sensors.

Digitally Controlled Analog Operating Blocks — GACR 102/05/0934

Investigator: Vladislav Musil

Impedimetric Chemical Sensors with Nano-Mechanized Electrode Surface — AVCR 1QS201710508

Investigator: Jaromir Hubalek

A Smart Biosensoric System for Detection of Pesticides and Herbicides in the Environment —

MPO FT-TA/089
Investigator: Radimir Vrba

Micro- and Nano- Sensoric Structures and Systems with Embedded Intelligence - GACR

102/06/1624
Investigator: Radimir Vrba

Micro- and Nanostructures in Microelectronic Technology— GACR GP102/04/P162

Investigator: Jaromir Hubalek

Multifunction Composites with Excellent Properties Based on Anorganic Nanocomponents— MPO

FT-TA3/027
Investigator: Radimir Vrba

Low-Power Structures of Photovoltaic Cells and Elements in FV Systems— MZP VaV-SN-172-05

Investigator: lvan Szendiuch

New Principles of Low-Voltage and Low-Input AD Converters in Submicron Technologies - GACR

102/05/0869
Investigator: Radimir Vrba

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

MSM0021630503
Investigator: Radimir Vrba

Current and Integrated Mode Circuits for Analog Signal Processing— GACR 102/05/0277

Investigator: Dalibor Biolek

Research of Novel Mechatronic Systems MEMS for Measurement of Pressure - 2A-1TP1/143

Investigator: Radimir Vrba

Development of Microelectronic Mounting Technology for 3D Circuits and Systems — GACR

102/04/0590
Investigator: Ivan Szendiuch

Research and Development of Machinery for Surface and Volume Forming — MPO FT-TA2/101

Investigator: Radimir Vrba

Research of New Methods for Pressure Measurement with Galvanic Separation for Electromag-
netic Interference and Explosive Industrial Environment - MPO FT-TA2/087

Investigator: Radimir Vrba
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Research of New Technologies and Methods for Pressure Difference Measurement and Verifica-
tion on an Operating Sample of Intelligent Ceramic Sensor with a New Principle of Measurement—
MPO FT-TA/050

Investigator: Radimir Vrba

Research of New Technologies for Bonding of Chips in Integrated Circuits and Development of
a Measuring System for Reliability Analysis - MPO FT-TA3/013
Investigator: lvan Szendiuch

Selected Publications

BABULA, P., HUSKA, D., HANUSTIAK, P., BALOUN, J., KRIZKOVA, S., ADAM, V., HUBALEK, J.,
HAVEL, L., KIZEK, R. Flow Injection Analysis Coupled with Carbon Electrodes as the Tool for Analysis of
Naphthoquinones with Respect to Their Content and Functions in Biological Samples. Sensors, ISSN
1424-8220, 2006, vol. 2006, no. 6, pp. 1466 - 1 482.

FIEDLER, P., KUCERA, P., BRADAC, Z., HYNCICA, O., KACZ, P., VRBA, R. Embedded Computer
Systems: Architectures, Modeling, and Simulation:. Chapter: On Security of PAN Wireless Systems.
Berlin/Heidelberg, SRN: Springer, 2006. pp. 178 - 185. ISBN 3-540-36410-2

KESKIN, A., BIOLEK, D. Current mode quadrature oscillator using current differencing transconductance
amplifiers (CDTA). IEE Proceedings - Circuits, Devices and Systems, ISSN 1350-2409, 2006, vol. 153,
no. 3, pp. 214 - 218.

KESKIN, A., BIOLEK, D., HANCIOGLU, E., BIOLKOVA, V. Current-mode KHN filter employing current
differencing transconductance amplifiers. AEU - |International Journal of Electronics and
Communications, ISSN 1434-8411, 2006, vol. 60, no. 6, pp. 443 - 446.

PRASEK, J., ADAMEK, M., HUBALEK, J., ADAM, V., TRNKOVA, L., KiZEK, R. New Hydrodynamic
Electrochemical Arrangement for Cadmium lons Detection Using Thick-Film Chemical Sensor
Electrodes. Sensors 2006, 6, ISSN 1424-8220, 2006,vol. 2006, no. 11, pp. 1498 - 1 512.

BIOLEK, D., DOBES, J., POSOLDA, P. An Efficient Steady-State Analysis of Microwave Circuits.
International Journal of Microwave and Optical Technology (www.ijmot.com), ISSN 1553-0396, 2006, vol.
1, no. 2, pp. 284 - 289.

BIOLEK, D., BIOLKOVA, V., KOLKA, Z. PSPICE modelling of Buck Converter by means of GTFs.
WSEAS Transactions on Electronics, ISSN 1109-9445, 2006, vol. 3, no. 2, pp. 93 - 96.

BIOLEK, D., KESKIN, A., BIOLKOVA, V. Quadrature oscillator using CDTA-based integrators. WSEAS
Transactions on Electronics, ISSN 1109-9445, 2006, vol. 3, no. 9, pp. 463 - 469.

HORAK, M. Single Potential Barrier in High-Frequency Electromagnetic Field. WSEAS Transactions on
Electronics, ISSN 1109-9445, 2006, vol. 2006, no. 4, pp. 241 - 244.

KHATEB, A., KORAB, V., GAFAROV, T., SOZONOV, A. BOT in Russia.. Real Sector of Economics:
Theory and Practice of Management, ISSN 1813-7954, 2006, vol. 2006, No. 1(9), pp. 185 - 188.
KHATEB, A., KORAB, V. Syria opts for BOT. Real Sector of Economics: Theory and Practice of
Management, ISSN 1813-7954, 2006, vol. 2006, no. No. 1(9), pp. 189 - 191.

KOLKA, Z., WILFERT, O., BIOLEK, D., BIOLKOVA, V. Availability Model of Free-Space Optical Data
Link. International Journal of Microwawe and Optical Technology (www.ijmot.com), ISSN 1553-0396,
2006, Vol. 1, no. 2, pp. 612 - 616.

SZENDIUCH, I. Importance of Eco-design Implementation in Engineering Education In International
Conference on Engineering Education. ICEE 2006. San Juan: Stipest Publishing LLC, 2006, pp. 112 -
112, ISBN 1-58874-648-8

SZENDIUCH, 1., MUSIL, V. Research and Postgraduate Study in Microelectronics Technology In
International Conference on Engineering Education. ICEE 2006. San Juan: iNEER, 2006, pp. 66 - 66,
ISBN 1-58874-648-8
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Bachelor’s Programme
Analogue electronic circuits (Dalibor Biolek)

Design and technology of electronic instruments
(Vladislav Musil)

Design of analog integrated circuits (Daniel
Becdvar)

Diagnostics and testing of electronic systems
(Milan Recman)

Digital circuits and microprocessors (Radimir
Vrba)

Electronic devices (Jaroslav Bousek)

Electrovacuum instruments and cryogenic
technique (Jaroslav Bousek)

Master’s Programme
Analogue integrated circuits (Jifi Haze)
Applied computer technology (Radovan Novotny)

Design and technology of electronic equipments
(Vladislav Musil)

Design of analogue CMOS circuits (Vladislav
Musil)

Design of digital CMOS circuits. (Vladislav Musil)
Design of Electronic Instruments (Radimir Vrba)
Digital integrated circuits (Vladislav Musil)

Electronic components production (lvan
Szendiuch)

Integrated optoelectronics (FrantiSek Urban)
Management minimum (Pavel Legat)

Manufacturing of electronics devices (Ilvan
Szendiuch)

Methods of analog integrated circuits design
(Vladislav Musil)

Methods of digital integrated circuits design
(Vladislav Musil)

Doctoral Programme
Microelectronic Systems (Vladislav Musil)

Laboratories

Management Minimum (Pavel Legat)
Microelectronic practicals (Josef Sandera)

Microelectronics and Assembly Technology (Ivan
Szendiuch)

Microsensors and Micromechanical Systems
(Radimir Vrba)

Modelling and Computer Simulation (Dalibor
Biolek)

Optoelectronics and optical communications
(FrantiSek Urban)

VLSI Digital IC Design and VHDL (Daniel Becvar)

Microelectronic Devices and Structures (Michal
Horak)

Microelectronics Circuits (Daniel Becvar)
Microelectronics in English (Jaromir Brzobohaty)

Modelling and simulation in microelectronics
(Dalibor Biolek)

New circuit principles for integrated system
design (Jaromir Brzobohaty)

New technology for microelectronic circuits (Ilvan
Szendiuch)

PC technology and communication (Jaromir
Hubalek)

Quality Control (Radovan Novotny)

Technological process control (Radovan
Novotny)

Theory of AD and DA Signal Conversion (Radimir
Vrba)

Vacuum technology (Jaroslav Bousek)

Microelectronic Technology (Jaromir Hubalek)

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

Laboratory of Electronic Components (instruction in Electronic Components, Arnost Bajer, Jaroslav

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

Laboratory of Microelectronic Technology (thick films, soldering surface mounting, lead-free solder-
ing, casing, instruction in Microelectronics and Assembly Technology, Modern Technology of Electronic
Circuits and Systems, student projects, lvan Szendiuch)

Laboratory of Chemical Sensors (research laboratory, Jaromir Hubalek)

Laboratory of Microsensors and Vacuum Technology (instruction in Milcrosensors and Microelectro-
mechanical Systems, Jaromir Hubalek, Vacuum Technology and Cryotechnology, Jaroslav Bousek and
Josef Sandera)

Design Laboratory of Electronic Devices and Systems (instruction in Digital Circuits and Microproc-
essors, Electronic Systems, student projects, Radek Kuchta)

Laboratory of Vacuum Technology and Development of Electronic Devices (research and develop-
ment laboratory, Jaroslav Bousek, Josef Sandera, Jaromir Hubalek)

Computer Laboratory (numerical exercises for various subjects, self-study, Internet, David Nejezchleb
and Jan Prasek)
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Department of Radioelectronics

“ . Purkyriova 464/118
Prof. Dr. Ing. Zbynék Raida 61200 Brno 12
Head tel.: +420 541 149 105

fax: +420 541 149 244
E-mail: urel@feec.vutbr.cz

Professors Associate Professors
Prof. Ing. Tomas Dostal, DrSc. Doc. Ing. Lubomir Brancik, CSc.
Prof. Ing. Stanislav Hanus, CSc. Doc. Dr. Ing. Zdenék Kolka

Prof. Ing. Miroslav Kasal, CSc. Doc. Ing. Jaromir Kolouch, CSc.
Prof. Dr. Ing. Zbynék Raida Doc. Ing. Zdenék Novacek, CSc.
Prof. Ing. Vaclav Ri¢ny, CSc. Doc. Ing. Ale$ Prokes, Ph.D.
Prof. Ing. Jifi Svacina, CSc. Doc. Ing. Milan Sigmund, CSc.
Prof. Ing. Vladimir Sebesta, CSc. Doc. Ing. Otakar Wilfert, CSc.
Lecturers

Ing. Viera Biolkovd, Ing. Toma$ Fryza, Ph.D., Ing. lvana Jakubovd, Ing. Marta Kratka, Ing. Tomas
Kratochvil, Ph.D., Ing. Roman Mar$alek, Ph.D., Ing. Vaclav Michalek, CSc., Ing. Jifi Petrzela, Ph.D., Ing.
Jan Prokopec, Ph.D., Ing. Jifi Sebesta, Ph.D., Ing. Tomas Urbanec

Postgraduate Students

Ing. Vladimir Axman, Ing. Marek Bobula, Ing. Lucie Dordova, Ing. Pavel Dymal, Ing. Luka$ Dzbanek, Ing.
Jakub DZubera, Ing. Zbynék Fedra, Ing. Filip Gleissner, Ing. Petr Goldman, Ing. Ondrej Hala, Ing. Martin
Hampl, Ing. Ivo Hertl, Ph.D,, Ing. David Hlavag¢, Ing. Jifi Horak, Ing. Pavel Hovofak, Ing. Rostislav Hucka,
Ing. Petr Chmela, Ing. Pavel Chytil, Ing. Ladislav Jozsa, Ing. Toma$ Kasparec, Ing. Radim Kopp, Ing.
Michal Kovag, Ing. Martin Kravka, Ing. Vitézslav Kréméf, Ing. Petr Kfivak, Ing. Michal Kubicek, Ing. Petr
Kuc€era, Andy A. Kuiper, Ph.D., Ing. Petr Kutin, Ph.D., Ing. Radek Kvi¢ala, Ing. Pavel Matéjka, Ing.
Zdenék Mikéska, Ing. Jan Mikulka, Ing. Lukas Oliva, Ing. Viktor Otevfel, Ing. Ondfej Pirochta, Ing. Petr
Poménka, Ph.D., Ing. Vaclav PospiSil, Ing. Jaroslav Rumanek, Ing. Bohdan RGzicka, Ing. Zdenék
Ruzicka, Ing. Zdenék Reznigek, Ing. Martin Slanina, Ing. Martin Sloboda, Ing. Roman Sobek, Ing. Petr
Stanéik, Ing. Tomas Sutory, Ing. Vaclav Sadek, Ing. Jan Sebesta, Ing. Petr Smid, Ing. Jifi Spagek, Ing.
Dalibor Stverka, Ing. Martin Svirak, Ph.D., Ing. Roman Tkadlec, Ph.D., Ing. Josef Urban, Ing. Petr
Vagner, Ing. Michal Vavrda, Ing. Rostislav Videnka, Ing. Ivo Vis€or, Ph.D., Ing. Josef Vochyan, Ph.D.,
Ing. Michal Zamazal, Ph.D., Ing. Ludé&k Zavodny

Administrative and Technical Staff

Kvétuska Bila, Ing. Jifi Dfinovsky, Ing. Martin Horak, Ph.D., Anvna Kalna, Ing. Jargslav Lacik, Ph.D., Ing.
Vishwas Lakkundi, Ph.D., Ing. Zbynék LukeS, Ph.D., Dora Sebestova, Petra Sipova, Ale§ VanZzura,
Jaroslav Voracé
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Main Interests

Research was centred on European projects. The
department participated in the continuing inte-
grated project 'Virtual Automation Networks
(VAN)". Moreover, the department succeeded in
joining the COST project ‘Antenna Systems &
Sensors for Information Society Technologies
(ASSIST)" and the network of excellence An-
tenna Centre of Excellence (ACE). With refer-
ence to the above projects we have taken steps
towards participation in the 7th FP EU.

Research is focused on modern electronic cir-
cuits, processing of signals and microwave cir-
cuits and antennas. Other areas of interest are
mobile, satellite and optical communications,
television, microprocessor and low-frequency
electronics and electromagnetic compatibility.
Funding for research comes from two research
plans, two projects of the National Research
Programme Il, one research centre, 11 GACR

Major Achievements

Numerical modelling of meta-materials and their
applications in antenna technology, new methods
of analysis of special planar structures, meas-
urement of atmospheric optical links, generalized
sampling of bandpass signals and new current-
mode filters. Research results were published in
seven impact international journals of ISI, in one
national monograph and 28 papers in interna-
tional reviewed journals.

Our participation continued in the development
and implementation of electronic communication
systems for the international experimental satel-
lite AMSAT Phase3E.

Cooperation has been maintained with T-Mobile
CZ (measurement of the parameters of mobile
networks), Andrew (modelling of special micro-
wave filters), Evektor (electromagnetic compati-
bility of small planes), Skoda-Auto (antennas,
transmission and reception systems), TheNet
(wireless internet), AMI Semiconductor (analog
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projects, one junior GAAV project and one project
of the Czech Ministry of Industry and Trade.

Research results are reflected in instruction in
Bachelor, Master and Ph.D. study programmes.
Upgrading of education was supported by 18
development FRVS projects and three doctoral
GACR projects.

Besides the upgrading of subjects, increased
effectiveness of instruction has been in the centre
of attention. An audiovisual classroom for 90
students and a large computer room for 28 stu-
dents were established. Contact lessons have
been gradually substituted by self-study.

Top specialists from the industrial sector are
invited to participate in education provided by the
department. They read two lectures in the Ph.D.
study programme, two lectures in the Master
study programme, and offered nearly 30% of the
topics for Master projects.

integrated circuits and modelling), METRA Blan-
sko (communication systems for locomotive ta-
chometer), and other.

The department was involved in the founding and
research programme of the Center for Quasiopti-
cal Systems and Terahertz Spectroscopy (a cen-
ter of basic research) within the framework of
a programme of the Ministry of Education (with
the Czech Technical University and Institute of
Chemical Technology, Prague).

On the occasion of the anniversary of Brno Uni-
versity of Technology, Mr. Otakar Wilfert, associ-
ate professor at the Department of Radioelectron-
ics was awarded Silver Medal for research and
education in optical and photonic communication.

A laboratory for creative activity of students was
set up. Research and development results were
presented within the framework of the National
research programme 2. The start provided tuition
in the University of the Third Age.




Major Research Projects

Algorithms for Increased Efficiency of Digital Predistorters in Basic Zone — GA AV CR
KJB208130601

Investigator: Roman Marsalek

Analytic Modelling of Special Microwave Planar Structures— GACR 102/04/0553
Investigator: Jifi Svacina

Safe Optical Wireless Links for Municipal Networks - 2C06012

Investigator: Otakar Wilfert

Center of Quasioptical Systems and Terahertz Spectroscopy — CR LC06071
Investigator: Zbynék Raida

New Generation Electronic Communication Systems and Technologies (ELKOM) — CR
MSM0021630513
Investigator: Jifi Svacina

Electronics and Communication Technology — Adventure and Challenge for Young Generation -
NPV Il - 2E06007
Investigator: Jifi Svacina

Implementation of a New Way of Communication for the System of Zonal Measurement -
$T20052005014

Investigator: Jifi Sebesta

Communication Systems for Experimental Satellites— GACR 102/06/1672

Investigator: Miroslav Kasal

Methodology of the Design of High Reliability Optical Wireless Links — GACR 102/06/1358
Investigator: Zdenék Kolka

Methods, Structures and Components of Electronic Wireless Communication - GACR
102/03/H109 3

Investigator: Vladimir Sebesta

Methods Increasing the Reliability of Optical Directional Links — GACR 102/05/0571
Investigator: Otakar Wilfert

Special Phenomena Modelling in Non-Linear Dynamic Structures — GACR 102/04/0469
Investigator: Jifi Pospisil

Mobile Network Modelling and Optimization — GACR 102/04/2080

Investigator: Stanislav Hanus

Modern Methods of the Design and Application of Electronic Circuits —- GACR 102/03/H105
Investigator: Zdenék Kolka

Novel Electronic Circuits with Modern Multiple-Gate Operating Blocks — GACR 102/04/0442
Investigator: Tomas Dostal

Novel Approach and Coordination of Doctoral Education in Radioelectronics and Related Disci-
plines— GACR 102/03/H086

Investigator: Zbynék Raida

Non-Conventional Methods of Modelling and Optimization of Microwave Structures - GACR
102/04/1079

Investigator: Zbynék Raida

Computer-Aided Modelling and Synthesis of Digital and Integrated Analog-Digital Systems —
GACR 102/05/0732

Investigator: Jaromir Kolouch
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Advanced Methods of Computer-Aided Design of Circuits— GACR 102/05/0771
Investigator: Zdenék Kolka

Multiple Functions of Locomotive Recording Tachometer — MPO 1IM2/038
Investigator: Jifi Svacina

Design of Omnidirectional 1 - 10 GHz Aerial — ST20052005016

Investigator: Roman Tkadlec

Research of Interactive Systems Using Digital Terrestrial TV as an Information Channel for Czech
Republic Citizens— AV1855020

Investigator: Véaclav Ri¢ny

Research of Digital Radio Communication Systems — GACR 102/04/0557

Investigator: Vladimir Sebesta
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Bachelor’s Programme

Analogue electronic circuits (Lubomir Brancik)
Audiofrequency Electronics (Toma$ Kratochvil)
CAD of Communication Systems (Zbynék Raida)
CAD of Electronic Circuits. (Zdenék Kolka)
Communication systems (Ale$ Proke$)
Computers and Programming 2 (Zbynék Raida)
Electrical filters (Tomas Dostal)

Electronic Instruments Feeding (Jifi Sebesta)
Electromagnetic Compatibility (Jifi Svacina)
Electronic Practice (Marta Kratka)

EM Waves, Antennas and Lines (Zdenék
Novacek)

Master’s Programme

Antennas and Radio Waves Propagation (Zdenék
Novacek)
Audiofrequency Electronics (Toma$ Kratochvil)

CAD in HF and Microwave Techniques (Zbynék
Raida)

Community Antenna Television (CATV) (Vaclav
Ri¢ny)

Computer and Communication Networks (Zdenék
Kolka)

Computer Systems and their Applications
(Zdenék Kolka)

Digital television systems (Tomas Kratochvil)
Electromagnetic Compatibility (Jifi Svacina)
Electronic Circuits Theory (Tomas Dostal)
Electronic Instruments Feeding (Jifi Sebesta)
Electronics in German (Milan Sigmund)

Microcomputers for Instrumental Applications
(Vaclav Michalek)

Microwave Integrated Techniques (Jifi Svacina)
Mobile Communication Systems (Jan Prokopec)

Doctoral Programme

Modern digital wireless communication (Milan
Sigmund)

Fundamentals of TV Technology (Vaclav Riény)
HF and Microwave Techniques (Jifi Svacina)
HF techniques and antennas (Miroslav Kasal)
Microprocessor Techniques (Tomas Fryza)
Optoelectronics (Otakar Wilfert)

Pulse and Digital Techniques (Jaromir Kolouch)

Radio and mobile communication (Stanislav
Hanus)

Radio Receivers and Transmitters (Ale$ Prokes)
Signals and Systems (Vladimir Sebesta)

Special Electronic Devices and their Applications
(Jifi Svacina)

Optoelectronics (Otakar Wilfert)

Photonics and Optical Communications (Otakar
Wilfert)

Programmable Logic Devices (Jaromir Kolouch)
Quantum and Laser Electronics (Otakar Wilfert)
Radars and Navigation (Jifi Sebesta)

Radio Links Design (Zdenék Novacek)

Radio Receivers and Transmitters (Ale$ Prokes)

Radio Relay and Satellite Communication
(Miroslav Kasal)

Speech Signal Analysis and Synthesis (Milan
Sigmund)

Television Distribution Networks (Vaclav Rigny)
Television Technique (Vaclav Ri¢ny)
Videotechnology (Vaclav Rigny)

Wireless and Mobile Communications (Stanislav
Hanus)

Wireless Communication Theory (Roman
Marsalek)

Modern electronic circuit design (Zdenék Kolka)
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Laboratories

Laboratory of Analog Electronic Circuits (instruction in analog technology, lvana Jakubova)
Laboratory of Antennas and High-Frequency Technology (research and instruction in EM fields,
antennas and design of radio links and hf technology, Zdenék Novacek)

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

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

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

Laboratory of Low-Frequency Applications (instruction in audiotechnique, If electronics and feeding of
electronic devices, Jifi Sebesta)

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

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

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

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

Laboratory of Microprocessor Technology (instruction in microprocessor and microcomputer technol-
ogy, Tomas Fryza)

Laboratory for Student Research (laboratory for student projects, diploma and Bachelor projects, self-
study, Jifi Sebesta)

PC Laboratories (two laboratories for computer-aided exercises in circuits, signals and systems of spe-
cial areas of radioelectronics and communication technology , Zdenék Kolka)

Research and Development Laboratory of Digital TV and Video Technology (research of digital and
compression methods of image signal processing, design of a device for digital video technology, Vaclav
Ri&ny)

Research and Development Laboratory of Mobile Communications (point laboratory of the Depart-
ment of Radioelectronics and T-Mobile CZ, research and development of mobile communication systems
Stanislav Hanus)

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

Research Laboratory of Optical Communications (research and development of laser optical atmos-
pheric links and optical communication systems, Otakar Wilfert)

Research Laboratory of Digital Signal Processing (research of the methods and techniques for digital
image processing, processing of speech signals and digital radiotechnology, Roman Marsalek)

Research Laboratory of Numerical Methods (research of the methods of analysis, design and optimi-
zation of microwave planar structures and antennas, Zbynék Raida)

EMC pre-Compliance Test Laboratory (laboratory for pre-compliance measurement of interference
emissions and electromagnetic resistance testing, Jifi Svacina)

Design Laboratory of Microprocessor Technology (design laboratory of microprocessor subsystems
and systems, Vaclav Michalek)
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Main Interests

The Department of Telecommunications has
introduced the Bachelor programme study area
Teleinformatics. The subject reflects the current
convergence of communication and information
technologies. Instruction provided at the depart-
ment seeks balance between mobile and station-
ary communications, computer systems and
networks, design of network applications in vari-
ous programming languages. Students are in-
structed in the design of analog and digital cir-
cuits, microprocessors and signal processors,
and their applications. They can specialize in
multimedia, i.e. digital processing of speech,
music or images. The Bachelor study programme
is followed by the Master study programme Tele-
communication and Information Technology and
the Ph.D. study programme Teleinformatics.

The department has been successful in obtaining
sufficient funding from various research and edu-
cation projects. The research and development
teams at the department were involved in pro-

Major Achievements

The main interest of the department are commu-
nication systems oriented to mobile and wireless
network technologies. In cooperation with Mo-
torola, Ltd. we completed a research laboratory of
mobile systems. The major components of the
laboratory are a new version of the exchange and
the base station BTS, new generation products
increasingly used by commercial operators of
mobile networks. The base station contains two
radio modules at frequencies 900 MHz and 1800
MHz for monitoring of the so called handover of
stations in a mobile network. Installation of the
new system follows the current trend in the distri-
bution of control functions as in the new version
of SoftSwitch MSC exchange control is separated
from processing. From the viewpoint of research
it is a flexible solution for adaptation to the re-
quirements of newly emerging network services.
The distribution of control functions results in
a higher processing rate, which is important for
research of new user services. The solution re-
flecting the current development in mobile net-
work technologies is sufficiently universal to be
used in the next 10-15 years.

The installed system is ready for use in hybrid
2.5-3 generation networks. It provides a basis for

86

jects relating to basic and applied research in the
total amount of over 47 million CZK.

A research team has been engaged in providing
up-to-date multimedia services via mobile and
wireless networks. Some members of the team
have been involved in a research and develop-
ment programme of the Ministry of Trade and
Industry. Close cooperation was established with
GiTy a.s., DISK Multimédia s.r.o., WESTCOM
s.r.o., ENJOY s.r.o., SEV Litovel, URE, Czech
Academy of Sciences, MEgA-Méfici Energetické
aparaty, s.r.o., GTS Czech a.s., AlS s.r.0. a Sat-
urn HoleSov. A practical outcome of the research
is the development of user-friendly videoconfer-
encing, modular architecture for information and
videoconferencing systems, contactless meas-
urement of filtering network, or the development
of a new generation communication system,
universal architecture for DTV multicast for IP
network, etc.

research and development of mobile technology
and new UMTS technology. It will be used for
research and testing of modern multimedia ser-
vices for new generation fast mobile networks.

A multimedia computer laboratory for instruction
was completed. It is equipped with 27 multimedia
two-core work stations with the Core 2 Duo proc-
essor, which currently secures the highest possi-
ble computing performance of a PC. Each work
station contains a high resolution scanning cam-
era Logitech QuickCAM STX, studio headphones
AKG K66, the Pinnacle Studio10/500PCI card
and the eight-channel card for sound processing
in format HD-Audio. Available in the laboratory
are 48 gigabite supply mains with two 24-port
switches, via optical cables connected to the
central mains. The capacity of the network is
sufficient for transmission of multimedia signals in
HDTV, a videoconferencing system Tannenberg,
IP phones, DVB-T receivers and DVB-T server.
There is also a multi-channel acoustic system
Marantz DV6600/ SR4400 with a set of studio
audio monitors Event 20/20.

The department co-organized the international
conference "Telecommunications and Signal




Processing 2006° and ‘Research in Telecommu- vides technical and administrative support for the
nication Technology 2006° The department pro- Czech electronic journal www.Elektrorevue.cz.

Major Research Projects

Applied Research of Protected Internet Communication with Remote End Power Devices — GA AV
CR 1ET110530523

Investigator: Jifi MiSurec

Distributed Client Services for New Generation Mobile Networks — 1K04116

Investigator: Karol Molnar

Quality Assurance in Mass Radio Network Services — GACR 102/04/P047

Investigator: Dan Komosny

Non-Linear Methods of Speech Enhancement — COST OC 28753

Investigator: Zdenék Smékal

New Diagnostic Methods of the Measurement of Parameters of the Circulatory System Based on
Infrared Recording of Blood Bed Images — MSMT 2B06111

Investigator: Milan Chmela¥

Novel Approaches to Equalization in Modern Digital Transmission Systems — GACR 102/06/P160
Investigator: Pavel Silhavy

Circuits with Universal Current and Voltage Conveyors and Operating Current Amplifiers —- GACR
102/06/1383
Investigator: Kamil Vrba

Optimization of Algorithms for Digital Processing of Audiosignals— GACR 102/06/1233
Investigator: Jifi MiSurec

Optimization of Multicast Methods in IP Networks — GA AV CR 1ET301710508
Investigator: Dan Komosny

Optimal Algorithms for Accurate Calculation of Wavelet Transform of Real-Time Signal - GACR
02/06/P407
Investigator: Pavel Rajmic

Spatial Acoustic Effects for Systems of Multi-Channel Digital Processing of Sound — MPO FT-
TA3/010
Investigator: Kamil Vrba

Sophisticated Methods of Support Services in New Generation Mobile Networks - GACR
102/06/1569
Investigator: Vit Novotny

Sophisticated Noise and Interference Suppressors in Speech Signal Transmission for New Gen-
eration Fixed and Mobile Networks — GA AV CR 1ET301710509
Investigator: Zdenék Smékal

Synchronization of Cipher Block Modes for Modular Cryptographic Systems BRI ISDN a PRI ISDN
- ST200520005002
Investigator: Karel Burda

Universal Architecture for Interactive Information Services for Terrestrial Digital TV — GA AV CR
1ET301710510
Investigator: Karol Molnér

Universal Architecture for Quality Assurance in New Generation Mobile Network — GACR
102/05/P585
Investigator: Vit Novotny
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Research and Application of Time-Frequency Analysis in Logopaedy — MPO FT/072
Investigator: Kamil Vrba

Research and Verification of a System for Recording and Long-Term Archivation of Multimedia
Data with Intelligent Search — MPO FT-TA3/121

Investigator: Kamil Vrba

Research and Development of Architecture for Information and Videoconferencing Systems —
MPO FT-TA/081

Investigator: Kamil Vrba

Research and Development of an Internet Telephone Exchange — MPO FT-TA3/011

Investigator: Zdenék Smékal

Research and Development of Two-Way Communication Technology for Information of Citizens —
MPO FT-TA3/001

Investigator: Kamil Vrba

Research and Development of Secured GPRS Data Communication System — MPO FT2/073
Investigator: Kamil Vrba

Research of New-Generation of Centre-Controlled Infusion Pumps — GA AV CR 1ET110540521
Investigator: Pavel Silhavy

Research of Technologies and Systems for Real-Time Processing of Sound — MPO FD-K3/036
Investigator: Jifi Schimmel

Research into Effects of Digitally Controlled Pulse-Magnetic-Laser Field and Development of New
Type Medical Apparatus — MPO FT-TA/007

Investigator: Kamil Vrba

Research of User-Friendly Videoconferencing Technology — MPO FD-K3/045

Investigator: Vaclav Zeman

Highlighting Speech Signal Masked in Noise — GACR 102/04/1097

Investigator: Zdenék Smékal
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BARTUSEK, K., SMEKAL, Z., GESCHEIDTOVA, E. Analysis of MR Image in the Measurement of
Magnetic Susceptibility. International Transactions on Communication and Signal Processing, ISSN
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BURDA, K. Error propagation in various cipher block modes. International Journal of Computer Science
and Network Security, ISSN 1738-7906, 2006, vol. 6, no. 11, pp. 235 - 239.

BURGET, R., KOMOSNY, D. Real-time control protocol and its improvements for Internet Protocol
Television. International Transaction on Computer Science and Engineering, ISSN 1738-6438, 2006, vol.
2006, no. 31, pp. 1 -12.

CVRK, L., VRBA, V. A novel system of access control for server applications in web environments.
International Transaction on Computer Science and Engineering, ISSN 1738-6438, 2006, vol. 2006, no.
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KOMOSNY, D. Web-based system for learning of communication protocols. International Journal of
Computer Science and Network Security, ISSN 1738-7906, 2006,vol. 6, no. 9B,pp. 38 - 42.
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KRIVANEK, V. Verification of the error-control security process by means of simulation. International
Transactions on Communication and Signal Processing, ISSN 1738-9682, 2006, vol. 9, no. 1, pp. 128 -
136.

KRIVANEK, V. The Use of Matlab for the Simulation of the Burst Error Correction. International Journal of
Computer Science and Network Security, ISSN 1738-7906, 2006, vol. 6, no. 7B,pp. 141 - 145.
MISUREC, J. Hysteresis Comparators with Current Conveyors. International Transactions on
Communication and Signal Processing, ISSN 1738-9682, 2006, vol. 2006, no. 7, pp. 19 - 29.

MISUREC, J., ZEMAN, V. Simulation models of current conveyors for computer analysis. International
Transactions on Communication and Signal Processing, ISSN 1738-9682, 2006, vol. 2006, no. 8, pp. 37
- 45.

MURSHED, G., KOMOSNY, D. TETRA over IP. International Transaction on Computer Science and
Engineering, ISSN 1738-6438, 2006, vol. 31, no. 1, pp. 63 - 73.

RAJMIC, P. Method for Real-Time Signal Processing via Wavelet Transform In Nonlinear Analyses and
Algorithms for Speech Processing. 3th International Conference on Non-Linear Speech Processing.
Berlin, Germany: Springer, 2006, pp. 368 - 378, ISBN 3-540-31257-9

SNASEL, J., KOMOSNY, D. Aspects of Interconnection of Trunked Radio Network and IP Network.
International Transactions on Communication and Signal Processing, ISSN 1738-9682, 2006, vol. 4, no.
1, pp. 1-12.

SPONAR, R., VRBA, K. Measurements and Behavioral Modelling of Modern Conveyors. International
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Bachelor’'s Programme

Accesses and Transports Networks (Vladislav
Skorpil)

Introduction to Computer Typography and
Graphics (Pavel Rajmic)

Analog technology (Kamil Vrba)
Communication technology (Ivo Herman)
Data Communication (Karel Némec)

Design of electronic devices (Kamil Vrba)
Digital Filters (Zdenék Smékal)

Digital Signal Processing (Jifi MiSurec)
Electroacoustics (Ladislav Kana)

Hardware computer networks (Karol Molnar)

High-speed Communications Systems (Vladislav
Skorpil)

Master’s Programme
A/D and D/A Converters (Kamil Vrba)

Advanced data transmission technology (Vaclav
Zeman)

Computers and peripheral devices (Miroslav
Balik)

Computer-supported solution of engineering
problems (Jifi MiSurec)

Multimedia Services (Otto Dostal)
Network architecture (Vit Novotny)
Network Operating systems (Dan Komosny)

Practical exercises in information networks (Karol
Molnar)

Professional Practice (Vaclav Zeman)

Signals and systems analysis (Zdenék Smékal)
Studioengineering (Ladislav Kana)

Terminal Equipments (Vit Novotny)
Transmission media (Miloslav Filka)

Cryptography (Vaclav Zeman)

Design and Technology of Electronics Devices.
(Kamil Vrba)

Digital Audio Signal Processing (Miroslav Balik)
Digital Signal Processing (Zdenék Smékal)
Digital Signal Processors (Zdenék Smékal)
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Electroacoustics (Ladislav Kana)

Graphic and Multimedia Processors (Zdenék
Smékal)

High-speed Communications Systems. (Vladislav
Skorpil)

Information system security (Karel Burda)
Integrated Networks (Vit Novotny)

ISDN Services (Vladislav Skorpil)

Microprocessors Technique in
Telecommunications (Miroslav Balik)

Mobile Network Communication Systems (Vit
Novotny)

Modern communication technique (lvo Herman)
Modern Network Technologies (Karol Molnar)
Multimedia (Otto Dostal)

Doctoral Programme
Applied Cryptography (Karel Burda)

Optical Networks (Miloslav Filka)

Parallel Computing under Operating Systems.
(lvo Herman)

Projecting, Administration and Security (Karel
Burda)

Security systems (Karel Burda)
Sensor Systems (lvan Rampl)

Services ofvtelecommunication networks
(Vladislav Skorpil)

Speech processing (Zdenék Smékal)

Telecommgnication Devices Maintenance.
(Vladislav Skorpil)

Terminal Equipments (Vit Novotny)
Theoretical Informatics (Vaclav Zeman)
Theory of Communication (Vladimir Kapoun)

Modern Network Technology (Karol Molnar)

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

Laboratory of Wireless Computer Networks and XolP (operation in wireless computer networks
based on standards IEEE 802.11, access part of second generation mobile networks using Motorola
station and controller, Karol Molnar, Vit Novotny)

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

Laboratory of Electroacoustics, Studio and Music Electronics (measurement of electroacoustic
converters, audio instruction programmes, examination of human hearing and testing of electroacoustic
devices, anechoic room, Ladislav Kara)

Laboratory of Modern Network Technologies (instruction in network technology, research of the man-
agement of switches and indicators, analysis of stationary and wireless local computer network, Karol
Molnar)

Laboratory of Multimedia Services (research into design and multimedia communication services in-
cluding digital processing of multimedia data, Petr Cika)

Laboratory of Optical Links (research and instruction in optical transmission, mechanical work with
fibres, special measurements, Miloslav Filka)

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

Laboratory of Access Networks (research and instruction in end devices, efficiency of access networks
with regard to wire and wireless media, Vladimir Kapoun)

Laboratory of Communication Systems (instruction in the theory of systems and signals, and theory of
communication, Jifi Schimmel)
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Laboratory of Sensoric Systems (measurement of the characteristics of sensors, smart sensors and
circuits, sensor signal processing, demonstration line of industrial system ADAM, research of ICA and
BSS, lvan Rampl)

Laboratory of Telecommunication Systems (instruction in Telecommunication Systems, research of
error-free transmission of messages, modelling of anti-error code systems, Karel Némec)

Laboratory of High-Rate Communication Systems (research and instruction in high-rate data trans-
mission up to a minimal rate of 10 Gb/s, Vladislav Skorpil)

Laboratory of Mutual Analog-Digital Conversion (research and instruction in ‘mixed mode” circuits,
Kamil Vrba)

Laboratory of Acoustic Signal Processing (research of design, optimization and implementation of
algorithms for speech and acoustic signals, DVD matrix, Miroslav Balik)

Research Laboratory of Motorola Signal Processors (research and development of applications with
digital signal processors with Harvard architecture and VLIW architecture, instruction in Signal Proces-
sors, Digital Filters and Digital Signal Processing, Zdenék Smékal, Petr Sysel)
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Department of Theoretical and

Experimental Electrical Engineering

Kolejni 2906/4

Doc. Ing. Pavel Fiala, Ph.D. 61230 Brno 12

Head tel.: +420 541 149 511
fax: +420 541 149 512
E-mail: utee@feec.vutbr.cz

Professors Associate Professors

Prof. Ing. Libor Dédek, CSc. Doc.
Doc.
Doc.
Doc.
Doc.
Doc.
Doc.
Doc.

Lecturers

Ing.
Ing.
Ing.
Ing.
Ing.
Ing.
Ing.
Ing.

Karel Bartusek, DrSc.
Jarmila Dédkova, CSc.
Pavel Fiala, Ph.D.

Eva Gescheidtova, CSc.
Pavel Kalab, CSc.

Milan Murina, CSc.

Jifi Rez, CSc.

Jifi Sedlacéek, CSc.

Ing. Eva Kroutilova, Ph.D., Ing. Miloslav Steinbauer, Ph.D., Ing. Miroslav Vesely, Ing. Martin Zlomek,

Ph.D.

Postgraduate Students

Ing. Tibor Bachorec, Ing. Petr Drexler, Ing. Vitézslav Kafka, Ing. Radek Kubasek, Ph. D., Ing. Jifi Macola,
Ing. Martin Mare$, Ing. Vratislav Michal, Ing. Zdenék Pon¢ik, Ing. Toma$ Skoupil, Ing. Tomas$ Smutny,

Ing. Tomas Vojtek

Administrative and Technical Staff

Eva Cupakova, Ing. Michal Hadinec, Ing. Tomas Jirkd, Ing. Petr Konas, Ph.D., Veronika Raabova, Ing.

Jan Rychnovsky, Ing. Zoltan Szabd, Ing. Alice Spérova
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Main Interests

Research was focused on impedance tomogra-
phy methods in numerical modelling. Research
results were presented at international confer-
ences or published in international journals. Con-
tacts were established with universities in Austria,
and USA. Cooperation continues with the Insti-
tute of Instrument Technology, Academy of Sci-
ences Brno in evaluation of MR images with the
aid of numerical modelling, and evaluation of
NMR images in strongly disturbed or distorted
NMR signals. Cooperation continued with ABB
EJF s.r.o Brno in computer-aided design of
measuring transformers. The two-processor sta-
tion ALTIX and the 16-processor station WOOD
were used for extensive tasks. Cooperation with
ESB was developed in technology solutions for
revitalization of power machines and devices.
Within the framework of the Prototypa a.s. pro-
jects of the Ministry of Industry and Trade re-
search and development were completed of
pulse sources on the principle of MHD, Faraday
induction law up to 20GW. Final tests and ex-
periments on prototypes were performed. Coop-
eration continued with VOP 026 Stenberk,
VTUPV in research of a microwave source —
vircator in TESLA VrSovice. The product attracted
attention of NASA.

Major Achievements

The department presented conclusions of ex-
perimental research of MR measurement of gra-
dient magnetic fields and research of filtration
techniques based on Wavelet transform and
banks of filters. Also presented were the results
of a theoretical research of impedance tomogra-
phy. A unique prototype was implemented of
asensor for recording of pulse voltage with
a pulse length under 100 ns.

An innovated prototype of a pulse power genera-
tor based on the MHD principle and a pulse
power generator PGV-ll were implemented in
cooperation with PROTOTYPA a.s. Brno. Four
different designs of prototypes of vibration mini-
and microgenerators were implemented in coop-
eration with 6RP WISE, and an industrial model
of a part of the vibration generator was regis-
tered. A high-voltage pulse resistance voltage
divider for measurement on the PGV-Il pulse
generator was completed. A special light source
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Results and experience in measurement and
metrology of single ultrashort electromagnetic
pulses were presented at international confer-
ences - Hawaii, USA, PIERS Boston - MIT USA.
One student working on his diploma thesis was
granted a placement at |.S.E.P. and eight stu-
dents from ISEP Paris were in placements at our
department. Cooperation continued with TEROS
Lostice. The department was involved in research
of the methods for measurement of concentration
of air ions, microscopic (nano-) characteristics of
materials. Basic and applied research was car-
ried out of the measurement of single electro-
magnetic pulses as a support of research within
the framework of the above mentioned projects.
A prototype was made of a calorimetric sensor for
measurement of pulse output in free space
(Pmax=50kW-300GW), experimental electroopti-
cal measurements of pulses were prepared.
Manufactured and demonstrated were prototypes
of mini- and macrogenerators for the 6th FP
‘WISE- Wireless sensing” EADS, Dassoult, Euro-
copter consortium. Research of mass composi-
tion was commenced. The first results relating to
models with a phase change of mass and to
electrochemical processes were published.

was tested (high flow of light without an infrared
area) for Masaryk University, research of arctic
flora. A LVDS bus highly resistant to EMC was
designed and implemented. In cooperation with
ABB EJF s.r.o., a special sensor of voltage and
current was designed and implemented. A unique
prototype of a 16-processor station WOOD was
constructed. Cooperation with the commercial
sector.

A unique method was devised of numerical
analysis of noise effects on the measuring volt-
age transformer TJP6 and the measuring current
transformer TPU6 from ABB EJF s.r.o. In coop-
eration with VOP Sternberk the department com-
pleted a study for modelling of filters in EMC
testing. Cooperation has continued with PROTO-
TYPA a.s., and started with SIEMENS s.r.o,
EADS, EUROCOPTER, DASSAULT AVIATION.
Laboratoriem |: New equipment was added to
research laboratories. Cooperation with Professor




Hiroshi Kikuchi continued, meeting in Boston - hydrodynamic models for biomedical engineering,
MIT USA, basic research of microscopic electro- Tokyo University.

Major Research Projects

Measurement and Simulation of the Impact of Susceptibility and Conductivity in MR Tomography
— GA AV CR KJB208130603
Investigator: Miroslav Steinbauer

Selected Publications

BARTUSEK, K., GESCHEIDTOVA, E. Testing the quality of magnetic gradient fields for studying self-
diffusion processes by magnetic resonance methods. Measurement Science and Technology (IF =
1.118), ISSN 0957-0233, 2008, vol. 2006, no. 17, pp. 2256 - 2 262.

BARTUSEK, K. Processing of MR images weighted by relaxation time T2 to increase their contrast
resolution. Measurement Science and Technology, ISSN 0957-0233, 2006, vol. 17, no. 4, pp. 727 - 1
456.

BARTUSEK, K., DOKOUPIL, Z., GESCHEIDTOVA, E. Magnetic field mapping around metal implants
using an asymmetric spin-echo MRI sequence. Measurement Science and Technology, ISSN 0957-
0233, 2006, vol. 17, no. 12, pp. 3293 - 3 300.

BARTUSEK, K., GESCHEIDTOVA, E. MR Measurement Technique of Rapidly Switched Gradient
Magnetic Fields in MR Tomography. Applied Magnetic Resonance, ISSN 0937-9347, 2006, vol. 29, no.
12, pp. 675 - 686.

BARTUSEK, K., SMEKAL, Z., GESCHEIDTOVA, E. Analysis of MR Image in the Measurement of
Magnetic Susceptibility. International Transactions on Communication and Signal Processing, ISSN
1738-9682, 2006, vol. 4, no. 8, pp. 17 - 26.

BUCHTA, Z., RYCHNOVSKY, J., LAZAR, J. Optical pumping of Rb by Ti:Sa laser and high-power LD.
Journal of Optoelectronics and Advanced Materials, ISSN 1454-4164, 2006, vol. 2006, no. 1,pp. 350 -
354.

FIALA, P., DREXLER, P. Sensors and Methods for Electromagnetic Pulse ldentification. Sensors &
Transducers, ISSN 1726-5479, 2006,vol. 74, no. 12, pp. 844 - 854.

GESCHEIDTOVA, E., KUBASEK, R., BARTUSEK, K. Methods for Signal Filtering in NMR tomography.
International Transactions on Communication and Signal Processing, ISSN 1738-9682, 2006, vol. 4, no.
4, pp. 25 - 34.

KUBASEK, R., STEINBAUER, M., BARTUSEK, K. Material influences in MR tomography, measurement
and simulation. Journal of Electrical Engineering, ISSN 1335-3632, 2006, vol. 2006, no. 8/S, pp. 58 - 61.
KUBASEK, R., GESCHEIDTOVA, E., BARTUSEK, K. Quality of Gradient Magnetic Fields Estimation.
Journal of Electrical Engineering, ISSN 1335-3632, 2006, vol. 2006, no. 8/S, pp. 54 - 57.

Bachelor’s Programme

Electrical Engineering 1 (Jifi Sedlacek) Safe electrical engineering (Pavel Kalab)
Electrical Engineering 2 (Jifi Sedlacek) Seminar of Electrical Engineering (Jarmila
Measurement in electroengineering (Karel Dédkova)

Bartusek) The C++ Programming Language (Pavel Fiala)
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Master’s Programme
Electrical installations (Pavel Kalab) Safe electrical engineering (Pavel Kalab)
Electromagnetic field modeling (Jarmila Dédkova)

Doctoral Programme

Numerical Computations with Partial Differential Special Measuring Methods (Karel Bartusek)
Equations (Libor Dédek)

Laboratories
Research Laboratory of Magnetic Measurement (Jifi Rez)

Research Laboratory of Light Technology (measurement of parameters of light sources, Eva Krouti-
lova)

Laboratory for Measurement in Electrical Engineering A (instruction in subject BMVA, Eva Gescheid-
tova)

Laboratory for Measurement in Electrical Engineering B (instruction in subject BMVA, Eva Gescheid-
tova

Laboratory of Electrical Engineering (instruction in subjects BEL1, BEL2, Milan Murina)

Computer Laboratory for Electrical Engineering (instruction in subjects BEL1,BEL2 , Miloslav Stein-
bauer)

Computer Laboratory (instruction in subjects BPC2, BSCP, DQT1, BELS, Miloslav Steinbauer)

Research Laboratory of Optoelectronic Systems (research of optoelectronic measuring methods and
numeric modelling methods, Eva Kroutilova)

Research Laboratory for Modelling and Optimization in Electromechanical Systems (basic and
applied research of numeric methods, Pavel Fiala)

Research Laboratory of Numeric Modelling 1 (research laboratory of complex numeric assignments)

Research Laboratory of Numeric Modelling 2 (research laboratory of electronic circuits modelling,
models with centred parameters, Miloslav Steinbauer)

Research Laboratory of Electric Circuits (research laboratory for Ph.D. students, Jifi Sedlacek)

Research Laboratory of Pulse Sources and Microwave Devices (basic research of pulse sources,
low-noise measurement, shielded laboratory, anachronistic laboratory, Pavel Fiala)

Research Laboratory of Electro-Optics (research laboratory of optoelectronic measuring methods, Eva
Kroutilova)
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Department of Power Electrical and

Electronic Engineering

e . o v Technicka 8
Doc. Ing. Cestmir Ondrusek, CSc. 61600
Head tel.: +420 541 142 736

fax: +420 541 142 464
E-mail: uvee@feec.vutbr.cz

Professors Associate Professors
Prof. RNDr. Vladimir Aubrecht, CSc. Doc. Ing. Bohuslav BuSov, CSc.
Prof. Ing. Vitézslav Hajek, CSc. Doc. Ing. Josef Kolaény, CSc.
Prof. Ing. Karel Hruska, DrSc. Doc. Dr. Ing. Hana Kuchyrikova
Prof. Ing. Jifi Skalicky, CSc. Doc. Ing. Josef Lapcik, CSc.

Doc. Ing. Cestmir Ondrii$ek, CSc.
Doc. Dr. Ing. Miroslav Patocka,
Doc. Ing. Zdenék Vavra, CSc.
Doc. Ing. FrantiSek Veselka, CSc.
Doc. Ing. Pavel Vorel, Ph.D.

Lecturers
Ing. Petr Hutak, Ph.D., Ing. Bohumil Klima, Ph.D., Ing. Jaromir Vanék, CSc., Ing. Jaromir Vrba, CSc.

Postgraduate Students

Ing. FrantiSek Blazek, Ing. Tomas Cibulka, Ing. lvan Civin, Ing. Dalibor Cervinka, Ph.D., Ing. Jifi Duron,
Salem Sherif Elfard, Ing. Petr Frank, Ing. Pavel GajdGsek, Ing. Jan Hajek, Ing. Petr Hapal, Ing. Petr
Hemerka, Ing. Jifi Hnizdil, Ing. Ale§ Honzak, Ing. Marcel Janda, Ing. Martin Jarmara, Ing. Emil Kalina,
Ing. Tomas Kerlin, Ing. Jifi Klima, Ing. Marek Klimes, Ing. Roman Kostka, Ing. Zdenék Langr, Ing. Tomas
Lanicek, Ing. Milo§ Machat, Ing. Martin Mana, Ing. Tomas Matucha, Ing. Petr Melichar, Ing. Jan Novotny,
Ing. Radim Pefina, Ing. Lubomir Pfikryl, Mohamed Abdusalam Shaban Ali, Ing. Lubo$ Sikora, Ing. Radek
Stupka, Ing. Alice Spérova, Ing. Filip Stépangik, Ph.D., Ing. Pavel Storek, Ing. Radek Travnigek, Ing.
Zdenék Tulis, Ing. Ferdinand Urban, Ing. Jifi Valenta, Ph.D., Ing. Ondfej Vitek, Ph.D., Ing. Miroslav
Zemanek, Ing. Jakub Zajdlik

Administrative and Technical Staff

Josef Danék, Ing. Petr Dohnal, Ph.D., Ing. Zdenék Feiler, Ph.D., Zdenék Korab, Zdenék Liska, Ing. Petr
Melichar, Alena Smidkova
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Main Interests

The department provides instruction in the study
area Power Electrical and Electronic Engineering
in Bachelor, Master and Doctoral degree pro-
grammes. Besides theoretical subjects, instruc-
tion is provided in basic disciplines such as the-
ory and construction of electric machines and
devices, recently also CAD systems, including
solutions of electromagnetic and thermal fields
and design optimization methods. Modern disci-
plines in the focus of attention are power elec-
tronics and its applications in electric drives and
supply systems, theory of management and con-
trol and its application in the design of compli-
cated dynamic systems and technological proc-
esses, and automotive technology and electron-
ics and automated measurement systems.

Research is centred on basic research of theo-
retical modelling of radiation energy transport in
thermal plasma. Applied research is focused on
low-voltage electric machines for automotive
industry, optimization and identification of pa-
rameters of electric machines using artificial intel-

Major Achievements

In cooperation with the company VUES Brno,
a.s., the sliding contact of an asynchronous slip
ring generator has been innovated for airport
operation with S=430kVA, U=400V, I=670A, n=
1600+2300 min-1, LFC 554 L" Carbon fitted with
brushes of excellent operating characteristics.

Designed, developed and implemented were two
operating samples of a converter for reluctance
motors.

The digital control of reluctance electromotor was
implemented.

In cooperation with Faculty Hospital Brno, Neuro-
surgery Clinic, we designed and implemented
a dynamometer to be used for assessment of
after-operation condition of patients.

Designed and implemented was an electric drive
for heart support pump with a synchronous disc
motor with PM controlled by a magnetic bearing

Within the framework of the 6th Framework Pro-
gramme of EU, we developed and implemented
a vibration microgenerator for independent feed-
ing of sensors.
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ligence, development of special machines such
as startergenerators, controlled magnetic bear-
ings, levitation systems, etc. The department has
also been engaged in research of electric energy
converters of extreme parameters, utilization of
ultracapacitors in cooperation of electronic con-
verters, batteries and electric machines in electric
traction.

Long-term research and innovation has been in
progress of sliding contacts, targeted at improv-
ing operating characteristics of electric machines.
The department has had cooperation with
a number of technical universities e.g. TU Gli-
wice, TU Delft, TU Kosice, TU Zilina, MU Brno,
TU Pskov, TU Omsk and industrial companies
and institutions, e.g. Siemens AG - Corporate
Technology, Siemens Elektromotory Drasov,
Magneton Kroméfiz, OEZ Letohrad, APS Svétla
nad Sazavou, ATAS Nachod, EMP Slavkov u
Brna, JULI Motorenwerk Moravany u Brna, VUES
Brno a.s. and other.

The department organized the national confer-
ence 'EPVE 2006° with participation of Czech
and Slovak researchers.

Prototypes of two new electric machines were
completed within the framework of projects of the
Ministry of Industry and Trade: a wiper motor for
service vehicles and buses including electronic
regulation of revolutions and a new gear mecha-
nism (in cooperation with APS, a.s. Svétla nad
Sazavou), and an alternator 14 V, 140 A for agri-
cultural and special machinery (in cooperation
with MAGNETON a.s. KroméFiz). Series produc-
tion of the machines is currently starting. The
wiper motor was exhibited at AUTOTEC 2006
and came second in the Autotec competition.

The department organized the international con-
ference "Low Voltage Electrical Machines’.

In 2006, the department won the Leonardo da
Vinci EU pilot project ,E-learning Distance Inter-
active Practical Education (EDIPE)“, with other 12
participating technical universities from central
and western Europe and Greece.




Major Research Projects

Asynchronous Chain Saw Engines — MPO FI-IM2/094

Investigator: Vitézslav Hajek

Automation of a Universal Lock for Ballistic Meters — FI-IM2/050

Investigator: Cestmir Ondrusek

Axial Starter with 2 kW Epicyclic Gear — MPO FI-IM3/202

Investigator: Vitézslav Hajek

Wireless Sensing — 6the FP EU WISE (Wireless Sensing) AST-CT-2004-516470-WISE
Investigator: Cestmir Ondrusek

Alternator without Slip Rings for Agricultural and Special Machinery — MPO FI-IM/199
Investigator: Vitézslav Hajek

Electric Engines with Electronic Control — MPO FI-IM3/023

Investigator: Vitézslav Hajek

Assessment of Constructions Exposed to Extremely Rapid Loading — FT-TA3/073
Investigator: Cestmir Ondrasek

Low-Load Drive of Lift with Switched Reluctance Motor — MPO FI-IM3/153
Investigator: Vitézslav Hajek

Optimization of Small Electric Machines — GACR GA102/06/1320

Investigator: Vitézslav Hajek

Direct Drive for Material Handling Truck — MPO FT-TA3/120

Investigator: Vitézslav Hajek

Control of Converters in Electric Drives for Ecological Transport Systems — GACR 102/03/D222
Investigator: Bohumil Klima

Methods and Procedures for Assessment of the Piercing and Blasting Effect of Ammunition — FT-
TA/029 3
Investigator: Cestmir Ondrisek

Synchronous Drives of Wiper Mechanisms — MPO FI-IM3/035

Investigator: Vitézslav Hajek

Impact of External Fields on the Characteristics of Electric Arc —- GACR 102/04/2090
Investigator: Zdenék Vavra

Exploitation of Fuel Cells in Ecological Sources of Electrical Power and in Traction Drives —
GACR 102/06/1036

Investigator: Miroslav Patocka

Research and Development Generators over 800 mm — MPO FI-IM2/033

Investigator: Cestmir Ondrasek

Selected Publications
BARTLOVA, M., AUBRECHT, V. Photoabsorption of diatomic molecules. Czechoslovak Journal of
Physics, ISSN 0011-4626, 2006, vol. 56, no. Suppl. B, pp. B632 - 5.

JENISTA, J., BARTLOVA, M., AUBRECHT, V. Properties of arc discharge with hybrid stabilization. High
Temperature Material Processes: An International Journal, ISSN 1093-3611, 2006, vol. 10, no. 4, pp. 501
- 513.

JENISTA, J., BARTLOVA, M., AUBRECHT, V. Performance of water and hybrid stabilized electric arcs:
the impact of dependence of radiation losses and plasma density on pressure. Czechoslovak Journal of
Physics, ISSN 0011-4626, 2006, vol. 56, no. Suppl. B, pp. B1224 - 6.
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VESELKA, F. Novyje podchody k voprosam ulué$enija kommutacionnych svojstv elektri¢eskich masin
s kollektorom. Mezvuzovskij tematieskij sbornik naué¢nych trudic, OMGUPSa 2006, 2006, vol. 2006, no.

3, pp. 57 - 65.

Bachelor’'s Programme

Automobile Electric and Electronic Systems
(Vitézslav Hajek)

Computational Visualization and Animation (Hana
Kuchyrikova)

Computer aided Design (Hana Kuchynkova)

Computer methods in High Power Engineering
(Radek Vlach)

Computer Science in High Power Engineering
(prof. RNDr. Vladimir Aubrecht)

Control Electronics (Miroslav Patocka)

Master’s Programme
AC drives (Jifi Skalicky)

Adaptive and Optimal Control of Drives (Jifi
Skalicky)

Computer modelling in power electrical
engineer(Hana Kuchyrikova)

Connection and Protection of Indoor Installations.
(Jaromir Vanék)

Control elements in electrical drives (Pavel Vorel)

Control elements of electrical drives in heavy
current engineering (Zdenék Feiler)

Control of dynamic systems (Petr Hutak)

Design of electrical drives (Jifi Skalicky)

Electrical Controlled Drives (Jifi Skalicky)
Electrical microdrives (Josef Kolacny)

Electric Equipments for Motor Vehicles (Vitézslav
Hajek)

Electric Machines and Apparatus Design (Zdenék
Vavra)

Electromechanical System Dynamics (Cestmir
Ondrisek)

Electromechanical Systems (Cestmir Ondrisek)

Electrotechnical inspection and supervision
(FrantiSek Veselka)

Industrial electronics (Pavel Vorel)

International Cooperation of Quality Assurance
(Karel Hruska)
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Control Theory (Jifi Skalicky)

Design of electrical drives (Jifi Skalicky)
Electrical drives (Josef Kolacny)
Electrical Machines (Cestmir Ondrasek)

Electrotechnical inspection and supervision
(FrantiSek Veselka)

Microprocessor technics for drives (Miroslav
Patocka)

Power electronics (Jaromir Vrba)

Laboratory of electrical machines and
apparatuses (FrantiSek Veselka)

Laboratory of Electric Drives (Josef Kolacény)

Microcomputer control of electrical drives
(Miroslav Patocka)

Microcomputer control of electrical drives. (Jifi
Skalicky)

Micromachines (Vitézslav Hajek)

Nondestructive Testing and Monitoring (Karel
Hruska, DrSc.)

Plasma Physics and Diagnostics (Vladimir
Aubrecht)

Power Converter Design (Miroslav Patocka)
Power Converter Technique (Miroslav Patocka)

Principles of power electronics (Miroslav
Patocka)

Project management of innovation (Bohuslav
Busov)

Protection in Heavy Current Engineer (Jaromir
Vanék)

Quality assurance and metrology (Karel Hruska)
Special technology (FrantiSek Veselka)

Technical requirements on production evaluation
(Karel Hruska)

TIPS-Theory of Inventive Problem Solving
(Bohuslav BuSov)




Doctoral Programme

Selected problems from power electronics and Topical Issues of Electrical Machines and
electrical drives (Jifi Skalicky) Apparatus (Cestmir Ondrusek)

Laboratories

Laboratory of Electric Machines (commutation of electric machines, measurement of medium-power
outputs, magnetic bearings, automated measurements, Cestmir Ondrisek)

Laboratory of Small Electric Machines (measurement of DC motors and high-revolution commutator
universal motors, Josef Kapfik)

Laboratory of Automotive Electric Machines (research of alternators, starters and low-voltage en-
gines, Vitézslav Hajek)

Laboratory of Electric Apparatus (research of switching devices, Jaromir Vanék)
Laboratory of Electric Arc (optical diagnostics of switching arc in high-voltage switches, Zdenék Vavra)
High-Voltage Laboratory (research of high-voltage switching phenomena, Zdenék Vavra)

Laboratory of Holometric Interferometry (optical stand pro holographic interferometry for e.g. diagnos-
tics of torque vibrations, Vladimir Aubrecht)

Laboratory of Special Diagnostics and Recording of Fast Processes (digital high-speed camera
scanning of fast processes and equidensitometric evaluation of images, Vladimir Aubrecht)

Laboratory of Electric Drives (research of non-linear dynamic systems with changed parameters, Josef
Kolaény)
Laboratory of Power Electronics (research of pulse converters, Miroslav Patocka)

Laboratory of Power Engineering Electronics (research of DC/DC transformers, alternators and low-
voltage brushless drives, Pavel Vorel)

Laboratory of Microprocessor Technology (control of converters for ecological transport systems by
digital signal processors, Bohumil Klima)

Laboratory of Quality Assurance and Testing (non-destructive diagnostics and monitoring, uncertainty
of measurement in NDT, research of empirical models for multiparametric evaluation of quality parame-
ters, Josef Bradik)

Laboratory of Mechatronics (Cestmir Ondriigek)
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