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Abstract:

The presented report summarizes accreditation documentation and detailed Agreement on a Joint Master
Degree Program in Telecommunications that was signed by both rectors at Vienna University of Technology
(Technische Universitat Wien, TUW) and Vysoke uceni technicke v Brne (Brno University of Technology, BUT)
in November 2015. Based on an existing master degree in Telecommunications in English, that is already
accredited and existing at TUW, the new master degree program under the same name Telecommunications
and its complement curriculum in English will be accredited at BUT in 2Q/2016. The objectives, selection
of candidates, examination, theses and rules of study have been prepared to be fully complemented at TUW
and BUT. The documentation consists of Agreement, Branch manual in Czech and English language
and accreditation documentation in Czech language and has been also sent to the Managing Board
and the Scientific Advisory Board of the SIX Centre for their approval.
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1 Introduction

The Joint Master Degree Program in Telecommunications aims to educate MSc graduates — electronics
engineers with a profound knowledge of theory, design, construction, application and measurement of
electronic circuits, systems and signal processing in wide areas of modern electronics and a strong orientation
towards telecommunications.

The scope of the study ranges from analogue and digital signals and systems to microprocessors, embedded
systems and microcomputer circuits and systems, from low-frequencies to high-frequencies and microwave
technology, including satellite, cable and radio links.

The offer of optional courses along with an individual technical project and the diploma thesis enable students
to focus more closely on the area of circuits and systems of radio communication and navigation — stationary,
mobile, terrestrial and satellite systems, instrumentation electronics, audio and video technology, and also
on the generation, analysis and processing of multimedia signals and data.

2 Agreement on a Joint Master Degree Program in Telecommunications

In order to develop further international opportunities for students from Vienna University of Technology
(Technische Universitat Wien, TUW) and Vysoke uceni technicke v Brne (Brno University of Technology, BUT),
and in order to strengthen the international ties between the two institutions, TUW and BUT have decided an
agreement for the establishment of a joint degree program following Austrian (Universitatsgesetz 2002 — UG,
BGBI. I Nr. 120/2002) and Czech (Zakon o vysokych Skolach ¢. 111/1998 Sb.) laws.

2.1 Objectives

Within the framework of the agreement, “home institution” refers to the institution at which a student
is formally enrolled first as a degree candidate. “Host institution” refers to the institution that has agreed
to receive students from the home institution for the period of study.

The agreement permits students of TUW and BUT, upon the successful fulfillment of the conditions indicated in
the agreement, the opportunity of host by a joint diploma both the academic degree of the home institution
and the legal effects of the corresponding academic degree of the host institution.

2.2 Candidates for joint degree program

Students registered as degree candidate at TUW or BUT shall have access to this joint degree program.
Students shall be screened for their admission eligibility as joint degree candidates by the home institution.
The home institution shall respect the admission requirements and enrolment constraints of the host
institution. Joint degree candidates shall be nominated by the home institution. This nomination shall replace
the evidence of the general (as well as the special) university entrance qualifications and the legalization.
Details of nomination are pointed out in Appendix A (chapter 2.8).

Joint degree candidates shall be subject to the standard rules, regulations and enrolling constraints of the host
institution. The host institution is eligible to return a joint degree student to the home university at any time
if the behaviour is not suitable to the rules and regulation of the host institution. However, any misconduct will
first lead to discussions between the host and the home institution before sanctions arise.

The joint degree candidates have to register at both institutions throughout the period of the study program.
They are responsible for maintaining continuous registration at both institutions. They shall, in terms
of registration procedure, be granted all privileges for candidates of the “mobility program”. Tuition fees shall,
on the basis of reciprocity, be waived during the terms of the study program on both institutions.
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Students are responsible to finance their living expenses and study materials and to seek for appropriate health
insurance. The costs of living, housing, social insurances and other expenses related to studies are
the responsibility of the joint degree candidates. Service units at both universities (at TUW: International
Office; at BUT: Study affairs department) will assist candidates in practical and academic matters — in particular
with respect to accommodation and academic integration.

2.3 Exams and theses

The preparation of the diploma theses shall be supervised jointly by both institutions. For that reason, the joint
degree candidates shall choose one supervisor at each institution upon consent of both institutions. The theses
supervisors must meet all of the requirements for diploma supervision at their own institution and shall be
members of the examination board for the final oral examination (defence).

The diploma theses shall be written in English and will be defended in English at the home institution. The
students have to obtain the remaining ECTS points from the home institution for this final oral examination.

Students have to pass the final oral examination under the supervision of and the assessment by a committee
(examination board) at their home institution. The final oral exams shall be organized under the responsibility
of both institutions. The examination boards shall consist of:

- At TUW: at least two professors from TUW (established local rule) and one professor from BUT.
- At BUT: two professors from the department, one from a different department, one external person,
either from company or university (established local rule) and one professor from TUW.

University costs associated with the theses defence will be the responsibility of the home institution of each
member of the examination board.

2.4 Conditions for obtaining the joint degree

The joint degree shall only be awarded after the student has completed his/her studies at the home institution,
and has additionally fulfilled the following requirements:

1. Completion of three modules (Appendix B, Chapter 2.9) with a total of 27 ECTS at the host institution.

2. Preparation of the diploma theses at the host institution.

3. Final oral examination (defence) at the home institution.

After successful completion of the Joint Master Degree Program, each institution agrees to confer
the academic degree to the candidates and issue the appropriate diploma. The degree takes place separately
in form of the relevant degree documents which are awarded by each institution. For Austria, this joint
diploma will fulfil the requirements of a notice of award. The document of TUW (notice of award) and the
document of BUT will be merged together to one set of documents at the home institution of the joint degree
candidate. Each diploma will state that the study program was completed under an agreement on a Joint
Master Degree Program.

The following academic degrees will be awarded commonly:

“Diplom-Ingenieur/in”, abbreviated “Dipl.-Ing.” or “DI” (TUW)

- “Inzenyr”, abbreviated “Ing.” (BUT)

2.5 Program coordination

Each institution will nominate a program coordinator to ensure that the Joint Master Degree Program proceeds
according to a reasonable schematic plan, and that the terms of this agreement are carried out. Each
institution may name a substitute or replacement of its coordinator. Each program coordinator will ensure that
the partner institution obtains all information appropriate to the promotion of the program:
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- Program coordinator for BUT is: Doc. Ing. Tomas Kratochvil, Ph.D. (Head of the Department of Radio
Electronics, Brno University of Technology)

- Program coordinator for TUW is: Univ.-Prof. Dr. Markus Rupp (Head of the Institute
of Telecommunications, Vienna University of Technology)

2.6 Duration, amendment, review and termination of the agreement

The agreement shall be effective as of the date of the last signature of a party and be binding upon the parties
for a period of five years. It shall be subject to revision, modification or renewal by mutual written agreement.

The agreement may be terminated at the request of either institution, provided such request is made in writing
at least twelve months before termination is to become effective. Any termination of the agreement must take
into account the rights of students already participating or accepted for any exchange to complete the parts of
the study program which will be carried out under the responsibility of the host institution. An evaluation of
the agreement will be initiated by both institutions at least twelve months prior to its expiration to ascertain if
the program should be continued and, if so, how it might be improved.

TUW agrees not to use the names, symbols, trademarks, or service marks currently existing or subsequently
established of BUT without the prior written consent of BUT.

BUT agrees not to use the name, symbols, trademarks, or service marks currently existing or subsequently
established of TUW or any of its affiliates or subsidiaries without the prior written consent of TUW.

2.7 Details of Nomination

A student who has been admitted to the Master Degree Program Telecommunications (under national
accreditation) at BUT may be selected by BUT to be enrolled in the Master Degree
Program Telecommunications (E 066.507) at TUW.

A student who has been admitted to the Master Degree Program Telecommunications (E 066.507) at TUW may
be selected by TUW to be enrolled in the Master Degree Program Telecommunications at BUT.

Only students who have successfully passed a relevant Bachelor degree program will be eligible to be enrolled
in the Master Degree Program of the host institution. Since both Master Degree Programs are taught in English,
an excellent level of English is required.

Both institutions will select the students by a commission of university professors. In each commission one
member will be from the host university.

TUW and BUT agree to enroll up to six degree students for the master program every year. Additional numbers
may be discussed by the institutions on an individual basis.

Students will be registered at both universities, at the home institution and at the host institution throughout
period of the study program.

Once selected by their home institution at the host institution, students will have to follow the admission
procedure as informed by the host institution. The selecting institution is responsible for informing the host
institution about the names and contact information of the selected students at the latest by end of March,
each year. The host institution is responsible for immediately informing selected students about the admission
procedure and deadlines.

2.8 Details of the Joint Degree Curriculum

The curriculum at TUW or BUT comprises of 120 ECTS points obtained by:
- 9 Obligatory Modules (of 9 ECTS each): 81 ECTS
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- 1 Selection Module: 9 ECTS
- 1 Diploma Thesis: 27 ECTS

- 1 Final Oral Exam: 3 ECTS

Each student selects 7 modules (obligatory and/or selection) at their home institution and the remaining
3 modules (obligatory and/or selection) at the host institution.

The diploma thesis is done at the host institution, the final oral exam at the home institution.

2.9 Obligatory modules offered by both universities

Students have to select 9 obligatory modules per 9 ECTS either from TUW or BUT (in total 81 ECTS) according to
Table 1.

Table 1: Obligatory modules equivalent at TUW and BUT

Signal Processing 1 (BUT, 9 ECTS) Signal Processing 2 (BUT, 9 ECTS)
Signal Processing (TUW, 9 ECTS) Signal Processing Advanced (TUW, 9 ECTS)

RF Techniques 1 (BUT, 9 ECTS) RF Techniques 2 (BUT, 9 ECTS)

RF Techniques (TUW, 9 ECTS) RF Techniques Advanced (TUW, 9 ECTS)
Wireless Communications 1 (BUT, 9 ECTS) Wireless Communications 2 (BUT, 9 ECTS)
Wireless Communications (TUW, 9 ECTS) Wireless Communications Advanced (TUW, 9 ECTS)
Communication Networks 1 (BUT, 9 ECTS) Communication Networks 2 (BUT, 9 ECTS)
Communication Networks (TUW, 9 ECTS) Network Security (TUW, 9 ECTS)

Soft skills / free courses (BUT/TUW, 9 ECTS)
Diploma Thesis (BUT/TUW, 27 ECTS) + Final Oral Exam (BUT/TUW, 3 ECTS)

2.10 Selection modules offered by TUW or BUT only

Students have to select at least one module either from BUT (9ECTS) according to Table 2 or TUW (9ECTS)
according to Table 3.

Table 2: Selection modules offered only at BUT
Electronics and Microprocessors 1 (BUT, 9 ECTS) Electronics and Microprocessors 2 (BUT, 9 ECTS)

Security in Data Networks 1 (BUT, 9 ECTS) Security in Data Networks 2 (BUT, 9 ECTS)

Table 3: Selection modules offered only at TUW
Digital Communications (TUW, 9 ECTS) Digital Communications Advanced (TUW, 9 ECTS)

Photonic and Optical Communications (TUW, 9 ECTS) Photonic Advanced (TUW, 9 ECTS)
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3  Master Degree Program in Telecommunications at BUT (curriculum)

Students at BUT have to track their curriculum according to the semesters and as provided in Table 4.

1* semester (winter, min. 30 ECTS):

Signal Processing 1 (9 ECTS, obligatory module)

Wireless Communications 1 (9 ECTS, obligatory module)
Wireless Communications 2 (9 ECTS, obligatory module)
Electronics and Microprocessors 1 (9 ECTS, obligatory module)
Security in Data Networks 1 (9 ECTS, selection module)

Soft Skills (min. 3 ECTS, obligatory module with selection)

2" semester (summer, min. 30 ECTS):

Signal Processing 2 (9 ECTS, obligatory module)

RF Techniques 1 (9 ECTS, obligatory)

Communication Networks 1 (9 ECTS, obligatory module)
Electronics and Microprocessors 2 (9 ECTS, optional module)
Security in Data Networks 2 (9 ECTS, selection module)

Soft Skills (min. 3 ECST, obligatory module with selection)

3" semester (winter, min. 30 ECTS):

RF Techniques 2 (9 ECTS, obligatory module)

Communication Networks 2 (9 ECTS, obligatory module)
Electronics and Microprocessors 1 (9 ECTS, selection module)
Security in Data Networks 1 (9 ECTS, selection module)

Soft Skills (min. 3 ECST, obligatory module with selection)

4™ semester (summer, min. 30 ECTS):

Diploma Thesis (30 ECTS, obligatory module)
Soft Skills (min. 3 ECST, obligatory module with selection)
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Table 4: Curriculum of Telecommunications at BUT and the modaules in detail

Signal Processing 1 (9 ECTS) — obligatory

Signal Processing 2 (9 ECTS) — obligatory

GFSP - Fundamentals of Digital Signal Processing
(prof. Milan Sigmund, winter semester, 5 ECTS)

GSTK - Statistics in Telecommunications
(doc. Jitka Pomenkova, winter semester, 4 ECTS)

GFTS - Fundamentals of Telecomm. Systems
(prof. Ales Prokes, summer semester, 4 ECTS)

GVDK - Multimedia in Telecommunications
(Dr. Martin Slanina, summer semester, 5 ECTS)

RF Techniques 1 (9 ECTS) — obligatory

RF Techniques 2 (9 ECTS) — obligatory

GASV - Antennas and Radio Links
(doc. Jaroslav Lacik, summer semester, 5 ECTS)

GREM - RF Measurements and Automation
(Dr. Jiri Drinovsky, summer semester, 4 ECTS)

GCVT - Microwaves and RF Design
(prof. Zbynek Raida, winter semester, 5 ECTS)

GRFI - RF Engineering and Identification
(Dr. Vojtech Derbek, winter semester, 4 ECTS)

Wireless Communications 1 (9 ECTS) — obligatory

Wireless Communications 2 (9 ECTS) — obligatory

GTRK - Wireless Communications
(doc. Roman Marsalek, winter semester, 5 ECTS)

GSMK - Mobile Communications
(Dr. Martin Slanina, winter semester, 4 ECTS)

GSWR - Software Defined Communications
(doc. Roman Marsalek, winter semester, 4 ECTS)

GDTV - Digital Broadcasting
(doc. Tomas Kratochvil, winter semester, 5 ECTS)

Communication Networks 1 (9 ECTS) — obligatory

Communication Networks 2 (9 ECTS) — obligatory

GPKS - Computer and Communication Networks
(prof. Zdenek Kolka, summer semester, 5 ECTS)

GSDS - Satellite Communication and Networks
(prof. Miroslav Kasal, summer semester, 4 ECTS)

GFOK - Optical Communications and Networks
(prof. Otakar Wilfert, winter semester, 5 ECTS)

GRAR - Radars and Navigation Systems
(doc. Jiri Sebesta, winter semester, 4 ECTS)

Electronics and Microprocessors 1 (9 ECTS) —
selection

Electronics and Microprocessors 2 (9 ECTS) —
selection

GTEO - Theory of Electronic Circuits
(doc. Jiri Petrzela, winter semester, 5 ECTS)

GMIA - Microcontrollers for Advanced Applications
(Dr. Ales Povalac, winter semester, 4 ECTS)

GPLD - Programmable and Logic Devices
(Dr. Michal Kubicek, summer semester, 5 ECTS)

GPOA - Microprocessors and Architectures
(Dr. Ales Povalac, summer semester, 4 ECTS)

Security in Data Networks 1 (9 ECTS) — selection

Security in Data Networks 2 (9 ECTS) - selection

GKOM - Communication Technology
(Dr. Jan Jerabek, winter semester, 4 ECTS)

GTIN - Theoretical Informatics
(doc. Radim Burget, winter semester, 5 ECTS)

GTOC - Theory of Communication
(Dr. Radim Ciz, summer semester, 4 ECTS)

GCPT - Cryptologic Protocol Theory
(Dr. Jiri Hajny, summer semester, 5 ECTS)

Diploma Thesis (30 ECTS) — obligatory

GMSE - Diploma Thesis (doc. Tomas Kratochvil, summer semester, 30 ECTS)

Soft Skills (9 ECTS) — obligatory with selection of 3 from 4

GJAA4 - Business English (Mgr. Sarka Rujbrova, winter semester, 3 ECTS)

GEPO - Professional Success (Dr.Martin Jilek, winter/summer semester, 3 ECTS)

GPOU - Double-Entry Bookkeeping (Dr. Martin Jilek, winter/summer semester, 3 ECTS)

GMAU - Bookkeeping for Managers (Dr. Martin Jilek, summer semester, 3 ECTS)
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Annex A - Signed Agreement between TUW and BUT (scanned document)
Annex B — Branch Manual for Telecommunications at BUT (EN version)
Annex C — Branch Manual for Telecommunications at BUT (CZ version)

Annex D — Accreditation Documentation for Telecommunications at BUT
(CZ version available only)
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Agreement on a Joint Master Degree Program in Telecommunications
Between

Technische Universitat Wien
and

Brno University of Technology

In order to develop further international opportunities for students from TU WIEN (TUW) and
Brno University of Technology (BUT), and in order to strengthen the international ties between
the two institutions, TUW and BUT have decided to enter into this Agreement for the
establishment of a joint degree programme following Universitatsgesetz 2002 — UG, BGBI. | Nr.
120/2002 and Zakon o vysokych Skolach &. 111/1998 Sb.

§ 1. Objectives

(1) Within the framework of this Agreement, “home institution” refers to the institution at which a
student is formally enrolled first as a degree candidate. “Host institution” refers to the institution
that has agreed to receive students from the home institution for the period of study.

(2) This Agreement permits students of TUW and BUT, upon the successful fulfillment of the
conditions indicated in this Agreement, the opportunity of host by a joint diploma both the
academic degree of the home institution and the legal effects of the corresponding academic
degree of the host institution.

§ 2. Candidates for joint degree program

(1) Students registered as degree candidate at TUW or BUT shall have access to this joint
degree program. Students shall be screened for eligibility for admission as joint degree
candidates by the home institution. The home institution shall respect the admission
requirements and enrolment constraints of the host institution. Joint degree candidates shall be
nominated by the home institution. This nomination shall replace the evidence of the general (as
well as the special) university entrance qualifications and the legalization. Details of nomination
are pointed out in Appendix A.

(2) Joint degree candidates shall be subject to the standard rules, regulations and enrolling
constraints of the host institution. The host institution is eligible to return a joint degree student to
the home university at any time if the behavior is not suitable to the rules and regulation of the
host institution. However, any sanction arising from misconduct will first lead to discussions
between the host and the home institution.

(3) The joint degree candidates have to register at both institutions throughout the period of the
study program. They are responsible for maintaining continuous registration at both institutions.
They shall, in terms of registration procedure, be granted all privileges for candidates of “mobility
program”. Tuition fees shall, on the basis of reciprocity, be waived during the terms of the study
program on both institutions.

(4) Students are responsible to finance their living expenses and study materials and to seek for
appropriate health insurance. The costs of living, housing, social insurances and other expenses
related to studies are the responsibility of the joint degree candidates. Service units at both
universities (at TUW: International Office; at BUT: Study affairs department) will assist



candidates in practical and academic matters — in particular with respect to accommodation and
academic integration.

8 3. Exams and theses

(1) The preparation of the diploma theses shall be supervised jointly by both institutions. For that
reason, the joint degree candidates shall choose one supervisor at each institution upon consent
of both institutions. The theses supervisors must meet all of the requirements for diploma
supervision at their own institution and shall be members of the examination board for the final
oral examination (defence).

(2) The diploma theses shall be written in English and will be defended in English at the home
institution. The students have to obtain the remaining ECTS points from the home institution for
this final oral examination.

(3) Students have to pass the final oral examination under the supervision of and assessment by
a committee (examination board) at their home institution. The final oral exams shall be
organized under the responsibility of both institutions. The examination boards shall consist of:
a. At TUW: at least two professors from TUW and one professor from BUT.
b. At BUT: two professors from the department, one from a different department, one
external person, either from company or university and one professor from TUW.

(4) University costs associated with the theses defence will be the responsibility of the home
institution of each member of the examination board.

4. Conditions for obtaining the joint degree

(1) The joint degree shall only be awarded after the student has completed his/her studies at the
home institution, and has additionally fulfilled the following requirements:
1. Completion of three modules (Appendix B) with a total of 27 ECTS at the host institution.
2. Preparation of the diploma theses at the host institution.
3. Final oral examination (defence) at the home institution.
(2) After successful completion of the Joint Master Degree Program, each institution agrees to

confer the academic degree to the candidates and issue the appropriate diploma. The award
takes place separately in the form of the relevant documents of award which are normally used
by each institution. For Austria, this joint diploma will fulfill the requirements of a notice of award.
The document of TUW (notice of award) and the document of BUT will be merged together to
one set of documents at the home institution of the joint degree candidate. Each diploma will
state that the study program was completed under an Agreement on a Joint master degree
program.

(3) The following academic degrees will be awarded commonly:
“Diplom-Ingenieur/in”, abbreviated “Dipl.-Ing.” or “DI” (TUW)
“inzenyr”, abbreviated “Ing.” (BUT)



5. Program coordination

Each institution will nominate a program coordinator to ensure that the joint degree program
proceeds according to a reasonable schematic plan, and that the terms of this Agreement are
carried out. Each institution may name a substitute or replacement of its coordinator. Each
program coordinator will ensure that the partner institution has available to it all information
appropriate to the promotion of the program.

Program coordinator for BUT is: doc. Ing. Toma$ Kratochvil, Ph.D.

Program coordinator for TUW is: Univ.-Prof. Dr. Markus Rupp

6. Duration, amendment, review and termination of Agreement

(1) This Agreement shall be effective as of the date of the last signature of a Party and be
binding upon the parties for a period of five years. It shall be subject to revision, modification or
renewal by mutual written Agreement.

(2) The Agreement may be terminated at the request of either institution, provided such request
is made in writing at least twelve months before termination is to become effective. Any
termination of the Agreement must take into account the rights of students already participating
or accepted for any exchange to complete the parts of the study program which will be carried
out under the responsibility of the host institution. An evaluation of this Agreement will be
initiated by both institutions at least twelve months prior to its expiration to ascertain if the
program should be continued and, if so, how it might be improved.

(3) TUW agrees not to use the names, symbols, trademarks, or service marks currently existing
or subsequently established of BUT without the prior written consent of BUT. BUT agrees not to
use the name, symbols, trademarks, or service marks currently existing or subsequently
established of TUW or any of its affiliates or subsidiaries without the prior written consent of
TUW.

IN WITNESS THEREOF this Agreement has been signed by the proper officers of each
institution.

Technische Universitat Wien (TUW)
BY:

Univ.-Prof. Dr. Dipl.-Ing. Sabine Seidler
Rector

Date:

Brno University of Technology

BY:
Prof. RNDr. Ing. Petr Stépanek, CSc.
Rector

Date:

Appendix A: Criteria of nomination, Appendix B: Curriculum



Appendix A
Details of Nomination

¢ A student who has been admitted to the Master degree program Telecommunications
(under accreditation) at BUT may be selected by BUT to be enrolled in the Master
degree program in Telecommunications (E 066.507) at TUW.

e A student who has been admitted to the Master degree program Telecommunications (E
066.507) at TUW may be selected by TUW to be enrolled in the Master degree program
in Telecommunications at BUT.

¢ Only students who have successfully passed a relevant Bachelor degree program will be
eligible to be enrolled in the Master degree program of the host institution. Since both
Master degree programs are taught in English, an excellent level of English is required.

e Both institutions will select the students by a commission by university professors. In
each commission one member will be from the host university.

e TUW and BUT agree to enroll up to six degree students for the master program every
year. Additional numbers may be discussed by the institutions on an individual basis.

o Students will be registered at both universities, at the home institution and at the host
institution throughout period of the study program.

e Once selected by their home institution at the host institution, students will have to follow
the admission procedure as informed by the host institution. The selecting institution is
responsible for informing the host institution about the names and contact information of
the selected students at the latest by end of March, each year. The host institution is
responsible for immediately informing selected students about the admission procedure
and deadlines.



Appendix B

Details of the Curriculum

The curriculum comprises of 120 ECTS points obtained by

9 Obligatory Modules of 9 ECTS each:

1 Selection Module of 9 ECTS
1 Diploma Thesis

1 Final Oral Exam

Each Student selects 7 Modules (Obligatory and/or Selection) at their home institution and the
remaining 3 Modules (Obligatory and/or Selection) at the host institution. The Diploma Thesis is done

81ECTS

9ECTS

27ECTS

3ECTS

at the host institution, the final oral exam at the home institution.

9 Obligatory Modules “Pflichtmodule” offered by both Universities (9x9=81ECTS)

Signal Processing 1 (9 ECTS)
Signal Processing

Signal Processing 2 (9 ECTS)
Signal Processing Advanced

RF Techniques 1 (9 ECTS)
RF Techniques

RF Techniques 2 (9 ECTS)
RF Techniques Advanced

Wireless Communications 1 (9 ECTS)
Wireless Communications

Wireless Communications 2 (9 ECTS)
Wireless Communications Advanced

Communication Networks 1 (9 ECTS)
Communication Networks

Communication Networks 2 (9 ECTS)
Network Security

SoftSkills/free courses (9 ECTS)

Diploma Thesis (27 ECTS) + Final Oral Exam (3 ECTS)




(Obligatory) Selection Modules (Vertiefungspflichtmodule)

Students have to select at least one module either from TUW or BUT (9ECTS)

Modules offered only by Brno University of Technology, Department of Radio Electronics

Electronics and Microprocessors 1 (9 ECTS) Electronics and Microprocessors 2 (9 ECTS)

Security in Data Networks 1 (9 ECTS) Security in Data Networks 2 (9 ECTS)

Modules offered only by TU Wien

Digital Communications (9 ECTS) Digital Communications Advanced (9 ECTS)

Photonic and Optical Communications (9 ECTS) | Photonic Advanced (9 ECTS)




BRANCH MANUAL

TELECOMMUNICATIONS (TECO-G)

Master's study programme

Full-time study

BASIC INFORMATION ABOUT THE STUDY AREA

TELECOMMUNICATIONS ()
academic year 2015/2016
Contens
1. Characterization and aims of the study area
2. Profile of graduates and their career opportunities
3. Course council
4. Basic principles and rules of study
5. Connection of study to other study programmes
6. Study plans
7. Course' annotations
8. Work experience
9. Final state examination

1. Characterization and aims of the study area

Magister study branch TELECOMMUNICATIONS (TEC) aims to educate MSc graduates - electronics engineers with a profound
knowledge of theory, design, construction, application and measurement of electronic circuits, systems and signal processing in
diverse areas of light-current electronics with a strong orientation towards radio communications. The scope of study ranges from
low-frequency, high-frequency and microwave technology to optical waves, from analogue and digital signals and systems to
microprocessor and microcomputer circuits and systems. The offer of optional courses along with an individual technical project
and the thesis enable students to focus more closely on the area of circuits and systems of radio communication and navigation -
stationary, mobile, terrestrial and satellite systems, instrumentation electronics, audio and video technology, and also on the
creation, analysis and processing of multimedia signals and data. The graduates of this study area find employment in research,
development, construction and operation of highly sophisticated light-current electronic appliances used broadly, above all in
communication and navigation services and systems, in operation of radio, television and other electronic media services. In all
these areas, graduates may also assume higher executive and management positions. A profound knowledge of theory and a
broad scope of applications-oriented study ensure high adaptability of graduates to specific requirements of their future
professions, also in other areas of electronics and electrical engineering.

2. Profile of graduates and their career opportunities

The graduates of the magister degree TELECOMMUNICATIONS (TEC) has a profound knowledge of the telecommunications
theory, design, construction, application and measurement of electronic circuits, systems and signal processing in diverse areas of
light-current electronics with a strong orientation towards radio communications. Their knowledge ranges from low-frequency,
high-frequency and microwave technology to optical waves, from analogue and digital circuits, signals and systems, to
microprocessor and microcomputer circuits and systems. The graduates are qualified in radio electronics, radio communication
and navigation - stationary, mobile, terrestrial and satellite systems, instrumentation electronics, sound and video technology, the
creation, analysis and processing of multimedia signals and data. Thanks to a profound knowledge of theory and a broad scope of
applications-oriented study high adaptability of graduates to specific requirements of their future professions is ensured, also in
other areas of electronics and electrical engineering.

The graduates find employment in research, development, construction and operation of highly sophisticated light-current
electronic appliances used broadly, above all in communication and navigation services and systems, in radio, television and other
electronic media services. In all these areas, they can also assume higher executive and management positions.

3. Course council

Subject Council is responsible for the contents and organization of every branch of study in the study programme. It consists of
major academics from the faculty and professionals working in this field. At the moment, the Subject Council is comprised of the
following members:

doc. Ing. Tomas Kratochvil, Ph.D. - chairman

prof. Ing. Dalibor Biolek, CSc. - councillor internal
prof. Ing. Jarmila Dédkova, CSc. - councillor internal
prof. Ing. Stanislav Hanus, CSc. - councillor internal
doc. Ing. Jifi Haze, Ph.D. - councillor internal

prof. Ing. Ales Prokes, Ph.D. - councillor internal
prof. Dr. Ing. Zbynék Raida - councillor internal

4. Basic principles and rules of study

5. Connection of study to other study programmes

The best graduates of the master’s degree programme TELECOMMUNICATIONS (TEC) may, after satisfying admission conditions,
continue in the doctoral programme at any university in the Czech Republic. At FEEC BUT, the doctoral study programme includes
the following study areas:

- Biomedical Electronics and Biocybernetics (BEB)

- Electronics and Communication (EST)

- Cybernetics, Control and Measurement (KAM)

- Microeletronics and Technology (MET)

- Power Electrical and Electronic Engineering (SEE)

- Teleinformatics (TLI)

- Theoretical Electrical Engineering (TEE)

As far as content is concerned, the study area TEC in the master’s degree programme is closely related to Electronics and
Communication. For further information on all study areas in the doctoral programme, contact the Dean'’s office at the FEEC BUT.



6. Study plans

Year of study 1, winter semester

Abbr. Title

- Compulsory
GSMK Mobile Communications

GSWR Software ‘Def'lned
Communications

GDTV Digital Broadcasting

Fundamentals of Digital Signal

GFsP Proces...

Statistics in

GSTK S
Telecommunications

GTRK Wireless Communications

- Optional specialised

GTEO Theory of Electronic Circuits

GTIN Theoretical Informatics

GKOM Communication Technology

Microcontrollers for Advanced

GMIA Applica...

Year of study 1, summer semester

Abbr. Title

- Compulsory

GASV Antennas and Radio Links

Satellite Communications and

GSDs Networks

GREM RF Measgrements and
Automation

Computer and Communication

GPKS Networks

Fundamentals of

GFTS Telecommunication Sys...

Multimedia in

GVDK -
Telecommunications

- Optional specialised
GCPT Cryptologic Protocol Theory

Programmable and Logic

GPLD Devices

Microprocessors and

GPOA Architectures

GTOC Theory of Communication

Year of study 2, winter semester

Abbr. Title
- Compulsory
GRAR Radars and Navigation Systems

Optical Communications and

GFOK Networks

GCVT Microwaves and RF Design

RF Engineering and

GRFl Identification

- Optional specialised
GTIN Theoretical Informatics

Lec/Rest Compl.

211

1/2

2/2

2/2

21

2/2

2/2

26/26

26/13

1/2

Lec/Rest Compl.

2/2

21

211

2/2

21

2/2

26/26

2/2

1/2

26/13

Lec/Rest Compl.

21

2/2

2/2

211

26/26

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex
Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Ac,Ex

Is responsible
for
UREL
UREL
UREL
UREL
UREL

UREL

UREL

UTKO
UTKO

UREL

Is responsible
for
UREL
UREL
UREL
UREL
UREL

UREL

UTKO

UREL

UREL

UTKO

Is responsible
for
UREL
UREL
UREL

UREL

UTKO

Supervisor

Ing. Martin Slanina,
Ph.D.

doc. Ing. Roman
Marsalek, Ph.D.

doc. Ing. Tomas
Kratochvil, Ph.D.

prof. Ing. Milan
Sigmund, CSc.

doc. RNDr. Jitka
Poménkova, Ph.D.

doc. Ing. Roman
Marsalek, Ph.D.

doc. Ing. Jifi PetrZela,
Ph.D.

doc. Ing. Radim Burget,
Ph.D.

Ing. Jan Jefabek, Ph.D.

Ing. Ale$ Povalac,
Ph.D.

Supervisor

doc. Ing. Jaroslav L&cik,
Ph.D.

prof. Ing. Miroslav
Kasal, CSc.

Ing. Jiti DFinovsky,
Ph.D.

prof. Dr. Ing. Zdenék
Kolka

prof. Ing. Ale$ Prokes,
Ph.D.

Ing. Martin Slanina,
Ph.D.

Ing. Jan Hajny, Ph.D.

Ing. Michal Kubicek,
Ph.D.

Ing. Ale$ Povalac,
Ph.D.

Ing. Radim Ciz, Ph.D.

Supervisor

doc. Ing. Jifi Sebesta,
Ph.D.

prof. Ing. Otakar Wilfert,
CSc.

prof. Dr. Ing. Zbynék
Raida

Ing. Dr. Techn. Vojtéch
Derbek

Cr. Com. Gr.
4 P
4 P
5 P
5 P
4 P
5 P
5 VO
5 VO
4 VO
4 VO
Cr. Com. Gr.
5 P
4 P
4 P
5 P
4 P
5 P
5 VO
5 VO
4 VO
4 VO
Cr. Com. Gr.
4 P
5 P
5 P
4 P
5 VO



Microcontrollers for Advanced

GMIA Applica...

GTEO Theory of Electronic Circuits

GKOM Communication Technology

Year of study 2, summer semester

Abbr. Title

- Compulsory
GMSE Diploma Thesis

- Optional specialised
GCPT Cryptologic Protocol Theory
GTOC Theory of Communication

Microprocessors and

GPOA Architectures

Programmable and Logic

GPLD Devices

General knowledge courses

winter semester

Abbr. Title

GJA4 Business English

GEPO Professional Success

Double-Entry

GPOU Bookkeeping

summer semester

Abbr. Title

Double-Entry
GPOU Bookkeeping

GEPO Professional Success

Bookkeeping for

GMAU Managers

7. Course' annotations

Antennas and Radio Links

doc. Ing. Jaroslav Lacik, Ph.D.

172

2/2

26/13

Lec/Rest Compl.

0/360

26/26
26/13

172

2/2

2/0

2/0

2/0

2/0

2/0

2/0

Ac,Ex

Ac,Ex

Ac,Ex

Ac

Ac,Ex
Ac,Ex

Ac,Ex

Ac,Ex

Year Lec/Rest Compl.

Ac,Ex
Ac,Ex

Ac,Ex

Year Lec/Rest Compl.

Ac,Ex
Ac,Ex

Ac,Ex

GASV

2P-2

UREL

UREL

UTKO

Is responsible
for

UREL

UTKO
UTKO

UREL

UREL

Is responsible

for
UJAZ
UJAZ

UIAZ

Is responsible

for
UJAZ
UJAZ

UJAZ

summer semester

doc. Ing. Radim Burget,
Ph.D.

Ing. Ale$ Povalac,
Ph.D.

doc. Ing. Jifi PetrZela,
Ph.D.

Ing. Jan Jerabek, Ph.D.

Supervisor

doc. Ing. Tomas
Kratochvil, Ph.D.

Ing. Jan Hajny, Ph.D.
Ing. Radim Ci7, Ph.D.

Ing. Ale$ Povalag,
Ph.D.

Ing. Michal Kubicek,
Ph.D.

Supervisor

Mgr. Sarka
Rujbrova

Ing. Martin Jilek

Ing. Martin Jilek

Supervisor

Ing. Martin Jilek
Ing. Martin Jilek

Ing. Martin Jilek

Ac,Ex

4 VO
5 VO
4 VO
Cr. Com. Gr.
30 P
5 VO
4 VO
4 VO
5 VO
Cr. Com. Gr.
3 wW
3 W
3 W
Cr. Com. Gr.
3 W
3 W
3 wW
UREL 5

The subject is focused on the explanation of basic principles of the antenna theory and radio wave propagation, and
their exploitation for antenna and radio links design. Students will practice their knowledge on the design,
manufacturing and measuring of a given antenna, and on the design of selected radio links in a real environment.

Bookkeeping for Managers

Ing. Martin Jilek
Management accounting

The concept, target, content and structure.

Key notions and criteria of accounting.

GMAU

2P summer semester

Ac,Ex

Segmentation of costs, revenues and profits in accounting and their impact on company tax charge.

The influence of the type of business on accounting.

Methodical aspects of applying accounting data in corporate financial management.

Business English
Mgr. S4rka Rujbrové

GJA4

2P winter semester

Ac,Ex

UAz 3

UJAZ 3

The course focuses on characteristic features of professional business communication. Students will be introduced to
the LSP language in common economic and business contexts. The course develops studentsgeneral and business

vocabulary as well as grammatical structures typical for technical language. The stress is put not only on the

development of communication skills, but also on the ability to use the acquired knowledge actively.



Communication Technology GKOM  26P-13L winter semester Ac,Ex UTKO 4

Ing. Jan Jefabek, Ph.D.

The course is focused on these topics: networks and protocols - communication models, methods of information
transmission, reasons for the use of networks, basic structure of networks, types of networks, architecture of
communication systems, ISO/OSI reference model, TCP/IP network model. Principles of communication techniques -
multiple utilization of transmission channels, duplex communication. Analysis of tasks of every layer of communication
models with respect to ISO/OSI and TCP/IP - physical layer, data-link layer, network layer, transport layer, session layer,
presentation layer, and application layer.

Computer and Communication Networks GPKS 2P-2L summer semester  AcEx UREL 5

prof. Dr. Ing. Zdenék Kolka

Students become familiar with structure and architecture of networks; reference models; applications (HTTP, FTP,
SMTP, DNS); the TCP/IP protocol suite (TCP, UDP, IP, routing, flow control, IP addressing, NAT); transmission media; local
computer networks, access methods; Ethernet (principle, switches, VLAN, PoE, Spanning Tree), wireless network 802.11;
broadband WAN technologies; multimedia applications (RTP, SIP, VoIP services, QoS); network security (basics of
cryptography, authentication, integrity, certificates, SSL); and management (SNMP).

Cryptologic Protocol Theory GCPT  26P-26L summersemester  AcEx UTKO 5

Ing. Jan Hajny, Ph.D.

The course contains the introduction into advanced cryptography and provides the students with the information
about basic cryptographic primitives and schemes. In particular, the commitment schemes, interactive proof systems,
zero-knowledge protocols, sigma protocols, interactive and non-interactive proof of knowledge protocols, group
signatures and advanced systems like eCash and attribute-based credentials are covered.

Digital Broadcasting GDTV 2P-2L  winter semester Ac,Ex UREL 5

doc. Ing. Tomas Kratochvil, Ph.D.

Students become familiar with fundamentals of sampling, quantization and coding of video and audio, then with
compression and creation of transport stream and multiplexation in the digital video and audio broadcasting
standards. The course continues by explanation of transmission principles in the individual transmission channels in
satellite, cable and terrestrial digital video and audio broadcasting. Emphasis is put on explanation of principles of
source coding, channel coding and modulation of video, audio and multimedia signals. Students acquire knowledge of
the methods applicable to measurement individual standards for video and audio broadcasting.

Diploma Thesis GMSE 360 summer semester Ac UREL 30

doc. Ing. Tomé&s Kratochvil, Ph.D.

Development of an individual technical project is the key activity. The student works on a problem chosen from the
proposals offered by G-TECO departments. The activity is evaluated after the submission of the manuscript of the
diploma thesis to the supervisor and its acceptance.

Double-Entry Bookkeeping GPOU 2P summer semester  Ac,Ex UJAZ 3

Ing. Martin Jilek

The course is organized as a single-term course, in which the students will get familiar step-by-step with the balance
sheet, its split-up onto the particular accounts, they will master the principles of double-entry bookkeeping and learn
how to compile the profit and loss account and the closing account.

Fundamentals of Digital Signal Processing GFSP 2P-2 winter semester Ac,Ex UREL 5

prof. Ing. Milan Sigmund, CSc.

The course deals with fundamentals of digital signal processing and digital system analysis - a topic that forms an
integral part of engineering systems in many diverse areas. The course presents basic principles of discrete-time signals
and systems. Signal representations are developed for both time and frequency domains. Basic types of signals and
their properties, useful signal operations, as well as classification and analysis of systems, are discussed and illustrated.
In addition, students become familiar with visualization and processing of signals using computer with MATLAB.
Students will use gained knowledge in subsequent courses oriented to specific applications of signal processing.

Fundamentals of Telecommunication GFTS 2P-1L summer semester  Ac,Ex UREL 4
Systems

prof. Ing. Ales Prokes, Ph.D.

The course deals with analog and digital telecommunications system architectures, with description of the building
blocks function and with the methods of signal processing used. The course introduces the basic techniques of signal
processing from analog to digital conversion through the source and channel coding, encryption, modulation, to
multiple access techniques or synchronization. The basic types of transmission media are presented and their influence
on transmitted signals and methods of negative effects suppression are discussed. Selected signal processing
techniques are demonstrated in laboratory measurements. Students will use the gained knowledge in related courses
oriented to specific wired and wireless communication systems.

Microcontrollers for Advanced Applications GMIA 1P-2 winter semester Ac,Ex UREL 4

Ing. Ale% Povalag, Ph.D.

Students learn the advanced features of the C language, its use in microcontrollers programming, and the details of
architecture and peripherals of Atmel AVR MCUs. They learn to design and program drivers for the most common
peripherals such as button inputs, multiplex displays, graphic displays, shift registers, temperature sensors, etc. The
course shows the procedures necessary for the design of complex applications with AVR microcontrollers, including the
topics of source code management and documentation.



Microprocessors and Architectures GPOA 1P-2  summer semester  Ac,Ex UREL 4

Ing. Ale$ Povalag, Ph.D.

Students will become familiar with ARM Cortex-M core and its applications in STMicroelectronics STM32 and Freescale
Kinetis microcontroller families. The will use the development boards with these microcontrollers (STM32F4DISCOVERY,
32F429IDISCOVERY, FRDM-KL25Z) to create larger projects, work with RTOS, advanced communication interfaces
(Ethernet, USB), creating drivers. Students implement their own project with the selected development board as an
individual project.

Microwaves and RF Design GCVT 2P-2L  winter semester Ac,Ex UREL 5

prof. Dr. Ing. Zbynék Raida

Students become familiar with principles and application of fundamental numerical methods (finite differences, finite
elements, method of moments) for the analysis of microwave structures operating at frequencies from hundreds of
MHz up to tens of GHz. Further, conventional and non-conventional optimization methods (gradient and Newton
algorithms, genetic algorithms) and their application to the design of microwave circuits and antennas are described. In
frame of an individual project, students will design, manufacture and measure a given planar structure.

Mobile Communications GSMK 2P-1L winter semester Ac,Ex UREL 4

Ing. Martin Slanina, Ph.D.

Students become familiar with the elementary principles of signal propagation and data transmission in mobile
networks. The cours continues with explanation of principles, that apply in data transmission in GSM, GPRS and EDGE
networks, including the measurement of Quality of Services and network optimization issues. Emphasis is put on
explanation of the principles of 3rd a 4th generation mogile systems (UMTS, LTE). During the course, the principles and
properties of wireless access networks (802.11x), WiMAX neworks, ITS, and the specifics of Car2Car and Car2X
communication are discussed.

Multimedia in Telecommunications GVDK 2P-2L summer semester  Ac,Ex UREL 5

Ing. Martin Slanina, Ph.D.

Students become familiar with the fundametals of mathematical description of color lights and its use in creation of
analog and digital video signals. The course continues by explanation of the principle of image scanning devices and
displays, description of the format and properties of different analog and digital intergaces. Emphasis is put on
explanation of the principle of source codecs and their practical application. Student acquire knowledge of the methods
applicable to measurement of video quality.

Optical Communications and Networks GFOK 2P-2L  winter semester Ac,Ex UREL 5

prof. Ing. Otakar Wilfert, CSc.

Students will learn about photonics and related disciplines, the history of optics and optical communications,
advantages and disadvantages of optical communications, optical communication systems division, Jones' matrices,
nonlinear optics, optical active and passive components, atmospheric transmission media in the optical spectrum and
optical links design.

Professional Success GEPO 2P summer semester  Ac,Ex UJAZ 3

Ing. Martin Jilek
This is a single-term training course the purpose of which is to define a project of a successful university student
operating in the market economy.

Programmable and Logic Devices GPLD 2P-2  summer semester  Ac,Ex UREL 5

Ing. Michal Kubicek, Ph.D.

Students get more detailed knowledge in the area of digital circuits design, especially with respect to their
implementation into PLDs (FPGAs, CPLDs) and ASICs. Students get overview of current technology of these integrated
circuits, their off-the-shelf architectures, principles of design and application of basic digital subsystems (counters, finite
state machines, memory structures). During the PC lectures students get familiar with modern system for FPGA
configuration. This includes description of the digital system (using VHDL source codes, schematic, IP cores), its
implementation and verification using simulator. After passing the course students are able to design and implement
simple digital system into an FPGA (using VHDL language).

RF Engineering and Identification GRFI 2P-1L  winter semester Ac,Ex UREL 4

Ing. Dr. Techn. Vojtéch Derbek

Radio frequency identification is a technology, which has recently experienced a rapid growth. The course will focus on
linking of knowledge of radio systems and communication and on developing relationships for the RFID use case.
Students will find themselves confronted with the topics of RF hardware design, digital signal processing and efficient
and secure wireless communication. Knowledge gained in the course will help students in seeking for opportunities in
the industrial sector.

RF Measurements and Automation GREM 2P-1L summer semester  AcEx UREL 4

Ing. Jifi Dffnovsky, Ph.D.

Basic measurement error definition, statistical data evaluation. Measurement automation, principals of basic programs.
Precise measurements, parameters stability. Measurement devices for high frequency range. Network and impedance
analyzers.



Radars and Navigation Systems GRAR 2P-1L  winter semester Ac,Ex UREL 4

doc. Ing. JiFi Sebesta, Ph.D.

Students will be introduced to the definition of the radiolocation, and elementary types of radars and their
characteristics. Characteristics of targets, radar equation, and radiation patterns of radar antennas are studied in the
next part of course. Students familiarize with effects of the electromagnetic wave propagation on the radar
measurement, methods of space scanning, and radar signal processing. Technology of pulse and continuous radars
and their block diagrams and characteristics will be described in the follow part. Students will be introduced to
applications of modern radar systems - surveillance radars, over the horizon radars, collision avoidance radars, and
ground-penetrating radars in the conclusion of training concerning on radar systems. Fundamentals of navigation
theory, instruments and calculations are lectured in the beginning of navigation theory part of course. Students will be
initiated to AM, PM, FM and IM navigation systems. The air navigation services of a long distance flight, instrument
landing, and VOR, ILS, MLS, and DME systems are indivisible part of course. The last part of course is devoted to global
navigation satellite systems - GPS-NAVSTAR, GALILEO, GLONASS, BEIDOU, QZSS. The application satellite navigation
systems and architectures of GNSS receivers will be presented in the final part of course. Course is supplemented by
laboratory a computer practices and field trip to ATC department in Brno Airport or to radar companies.

Satellite Communications and Networks GSDS 2P-1L summer semester  Ac,Ex UREL 4

prof. Ing. Miroslav Kasal, CSc.

The course is focused on understanding of physical connections of satellite communication in comparison with
terrestrial radio systems. Within the course scope, key aspects of signal transmission in both system types are shown
and their different properties and requirements are pointed out. The lectures attention is primarily put on a systems
physical layer. One solves ways of useful data encoding and modulation on a carrier wave in the transmitter, a signal
propagation through the communication channel, demodulation and decoding in the receiver. In case of satellite links,
satellites orbits, their parameters and calculations of satellite location prediction are discussed. Basic blocks and a
structure of a communication satellite are briefly described. Examples of terrestrial point-to-point links as well as of
various satellite communication systems with fixed and mobile services, including satellite navigation, are presented.
The attention is also focused on evaluation of the satellite link budget.

Software Defined Communications GSWR 1P-2L winter semester Ac,Ex UREL 4

doc. Ing. Roman Marsalek, Ph.D.

The course is oriented to the area of radio transmitter and receiver implementation according to the concept of so-
called Software defined radio. The emphasis is on both the theoretical concepts of subsystems and algorithms of
communication chain as well as on the effective implementations in the FPGA programmable circuits. The students will
deepen their knowledge in the area of signal processing with factual application in the area of radio communications.
During the laboratory work, the student will check out the practical implementations of theoretical aspects in the real
hardware.

Statistics in Telecommunications GSTK 2P-1 winter semester Ac,Ex UREL 4

doc. RNDr., Jitka Poménkova, Ph.D.

The proposed structure of the subject focuses on the use of selected mathematical techniques in modern
communication signal processing and wireless communication theory. The goal is to present students with master's
degree program Electronics and Communication Engineering specialized mathematical apparatus, which is essential to
understanding the principles of modern wireless communications.

Theoretical Informatics GTIN 26P-26  winter semester Ac,Ex UTKO 5

doc. Ing. Radim Burget, Ph.D.

Theoretical models, directed and undirected graphs, graph representation methods. Deterministic and
nondeterministic automata. Data structures and objects. Parallel, sequential and stochastic algorithms. Mass operation
systems. Distributed algorithms. Stochastic processes. Optimization, genetic algorithms. Visualization of and searching
for information. Data securing theory - cryptography, steganography.

Theory of Communication GTOC  26P-13 summer semester  Ac,Ex UTKO 4

Ing. Radim CiZ, Ph.D.

The course deals with principals, methods and characteristics of communication systems. It focuses on modern digital
systems and modulation methods in particular. However, student of the course can also intensify his/her knowledge of
analog modulations, their parameters and implementations. At the same time, student learns lot of technical terms and
expands his/her vocabulary for the field of communication technology.

Theory of Electronic Circuits GTEO 2P-2L  winter semester Ac,Ex UREL 5

doc. Ing. Jifi Petrzela, Ph.D.

Students become familiar with principles and application of basic matrix methods (based on Kirchhoff s equations,
method of the current loops, method of the nodal voltages) and its modifications (linear transformations, method of
disabled row, method of stamps). Further, important questions involving noise, sensitivity and tolerance analysis of the
electronic circuits will be addressed as well as design of the passive ladder structures. Finally, the problems with
feedback loops and system stability, oscillation conditions and methods for solving the nonlinear electronic networks
will be solved.

Wireless Communications GTRK 2P-2 winter semester Ac,Ex UREL 5

doc. Ing. Roman Mar3aélek, Ph.D.

The course addresses the theoretical apsects of modern radio communication theory. It emphasizes on the
comprehension of principles of operation of communication systems. The students improve their knowledge in the
area of signal processing applied in communication theory, e.g. the algorithms of signal space representation. Students
get detailed informations about transmission over fading channel, transmission using the spread spectrum principle,



OFDM technique and MIMO systems. During the practical computer ecxercises, the students verify the theoretical
knowledge using the MATLAB computer simulations.

8. Work experience

9. Final state examination

The final state examination consists of two parts:

- presentation and defence of the diploma thesis,

- oral part with content that contains selected topics of the obligatory subjects passed during the study,

The examination can be taken only by students who received the assignment of their thesis, submitted the thesis in due date
prescribed by the academic year schedule, and earned the number of credits with a prescribed structure required to conclude the
master’s degree programme. The organization and course of the state final examination are specified by the supplementary
Directive of the Dean regarding the state final examination and by particular instructions of G-TEC Subject Council.
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1. Charakteristika a cile oboru

Magistersky studijni obor TELEKOMUNIKACE (TEC) se vénuje vzdélavani inzenyr( specializovanych na elektroniku a komunikace a
jeji aplikace zejména v oblasti bezdratovych a mobilnich komunikaci. Spektrum oboru pfitom saha od nizkofrekvencni techniky,
pres vysokofrekvenéni a mikrovinnou techniku az do oblasti optickych vin, od analogovych signalG a systémd, pres Cislicové az po
mikroprocesorové a mikropocitacové obvody a systémy. Svym obsahem a pojetim tak magistersky obor TEC pojednava o nosnych
technickych oblastech sou€asnych i budoucich modernich elektronickych komunikacnich systéma a technologii a pfirozenou
formou navazuje na bakalarsky obor Elektronika a sdélovaci technika. Magistersky obor TEC Ize zacit studovat aZ po predchozim
absolvovani libovolného oboru bakalérského studia s Uspésné vykonanou statni zavérec¢nou zkouskou, a to nejlépe v nékterém
elektrotechnickém ¢i informatickém studijnim programu. Odbornou vyuku v magisterském oboru TEC zajistuje Ustav
radioelektroniky (UREL). Nabidka predméttl spolu se samostatnou diplomovou praci umoziuje studentim UZeji se zaméfit na
problematiku obvodu a systému radiové komunikace a navigace (stacionarnich, mobilnich, pozemnich i druzicovych), pokrocilou
pfistrojovou, zvukovou a obrazovou elektroniku a na tvorbu, analyzu, zpracovani a aplikace multimedialnich signalti a dat.

2. Profil a uplatnéni absolventa

Absolventi magisterského oboru TELEKOMUNIKACE (TEC) maji Siroké znalosti v teorii, navrhovani, konstruovani, aplikacnim vyuziti
a méfen/ elektronickych obvodu a systému. Aplikacné je studium zaméFeno na problematiku bezdratovych komunikaci a sdélovaci
techniky. Spektrum znalosti saha od nizkofrekvencni pres vysokofrekvenéni a mikrovinnou techniku po oblast optickych vin, od
analogovych obvod( a systém( po Cislicové obvody a mikroprocesorové systémy.

Absolvent je kvalifikovan v problematice telekomunikaci, elektroniky, rddiové komunikace a navigace, a to stacionarni, mobilni,
pozemni i druzicové, v pokroilé pFistrojové elektronice, v oblastech analyzy, zpracovani a vyuziti multimedialnich signald a dat.
Diky kvalitnimu teoretickému vzdélani a Sirokému univerzalnimu zakladu aplikacné zaméreného studia je pritom zajisténa vysoka
adaptabilita absolventa na viechny pozadavky jeho budouci profesionalni praxe, a to i v jinych oblastech elektroniky. Absolventi se
uplatni pfi vyzkumu, vyvoji, konstrukci a provozu vysoce narocnych slaboproudych elektronickych zafizeni jak pro vSeobecné
pouZziti, tak zejména v oblasti komunikaénich a naviga¢nich sluzeb a systém, v oblasti provozu rozhlasovych a televiznich siti a
rovnéz jsou schopni zastavat vy3si technické a fidici manazerské funkce.

3. Oborova rada

Za obsahovou népl a organizacni zajisténi studia kazdého oboru studijniho programu odpovida oborova rada, slozena z
vyznamnych akademickych pracovnikd ustavd fakulty a odbornikd z praxe plsobicich na tomto oboru. Pro uvedeny obor je
soucasné sloZeni oborové rady nasledujici:

doc. Ing. Tomdas Kratochvil, Ph.D. - pfedseda
prof. Ing. Dalibor Biolek, CSc. - ¢len interni
prof. Ing. Jarmila Dédkova, CSc. - ¢len interni
prof. Ing. Stanislav Hanus, CSc. - ¢len interni
doc. Ing. Jifi Haze, Ph.D. - ¢len interni

prof. Ing. Ale$ Prokes, Ph.D. - ¢len interni
prof. Dr. Ing. Zbynék Raida - ¢len interni

4. Zakladni zasady a pravidla studia

5. Navaznost studia na dal$i typy studijnich programd

Nejlepsi absolventi magisterského studijniho programu TELEKOMUNIKACE (TEC) mohou, po splnéni podminek pfijeti, pokracovat v
navazujicim doktorském studiu na libovolné vysoké skole v Ceské republice. Na FEKT VUT v Brné Ize pokracovat ve ¢tyFletém
doktorském studijnim programu "Elektrotechnika a komunikaéni technologie" (EKT), v prezenéni (EKT-PP) nebo kombinované (EKT-
PK) formé studia. V programu EKT jsou nasledujici obory doktorského studia:

- Biomedicinska elektronika a biokybernetika (BEB)

- Elektronika a sdélovaci technika (EST)

- Fyzikalni elektronika a nanotechnologie (FEN)

- Kybernetika, automatizace a méreni (KAM)

- Mikroelektronika a technologie (MET)

- Matematika v elektroinZenyrstvi (MVE)

- Silnoprouda elektrotechnika a elektroenergetika (SEE)

- Teoreticka elektrotechnika (TEE)

- Teleinformatika (TLI)

Na magistersky studijni obor TEC obsahové navazuje doktorsky obor Elektronika a sdélovaci technika (PP-EST, PK-EST). Blizsi
informace o vSech oborech doktorského studia Ize ziskat na dékanatu FEKT VUT v Brné.



6. Studijni plany
Roénik 1, zimnf semestr

Zkr. Nazev

- Povinny
GSMK Mobile Communications

GSWR Software Defined Communications

GDTV Digital Broadcasting

Fundamentals of Digital Signal

GFsP Proces...

GSTK Statistics in Telecommunications

GTRK Wireless Communications

- Volitelny oborovy

GTEO Theory of Electronic Circuits
GTIN Theoretical Informatics
GKOM Communication Technology

Microcontrollers for Advanced

GMIA Applica...

Rocnik 1, letni semestr

Zkr. Nézev

- Povinny

GASV Antennas and Radio Links

Satellite Communications and

GSDS Networks

GREM RF Measurements and Automation

Computer and Communication

GPKS Networks

Fundamentals of Telecommunication

GFTS  gys...

GVDK
- Volitelny oborovy

Multimedia in Telecommunications

GCPT Cryptologic Protocol Theory

GPLD Programmable and Logic Devices
GPOA Microprocessors and Architectures
GTOC Theory of Communication

Roénik 2, zimnf semestr

Zkr. Nazev

- Povinny
GRAR Radars and Navigation Systems

Optical Communications and

GFOK Networks

GCVT Microwaves and RF Design

GRFI  RF Engineering and Identification

- Volitelny oborovy
GTIN Theoretical Informatics

Microcontrollers for Advanced

GMIA Applica...

GTEO
GKOM Communication Technology

Theory of Electronic Circuits

Roénik 2, letni semestr
Zkr. Nézev

- Povinny
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za

Garant

UREL  Ing. Martin Slanina, Ph.D.
doc. Ing. Roman Marsalek,
UREL Ph.D.
doc. Ing. Tomas Kratochvil,
UREL Ph.D.
UREL prof. Ing. Milan Sigmund,
CSc.
doc. RNDr. Jitka Poménkova,
UREL Ph.D.
doc. Ing. Roman Marsalek,
UREL Ph.D.
UREL  doc. Ing. Jifi PetrZela, Ph.D.
UTKO  doc. Ing. Radim Burget, Ph.D.
UTKO  Ing. Jan Jefabek, Ph.D.
UREL  Ing. Ale$ Povalag, Ph.D.
Zajistuje Garant
UREL  doc. Ing. Jaroslav Lacik, Ph.D.
UREL  prof. Ing. Miroslav Kasal, CSc.
UREL  Ing. Jifi Dfinovsky, Ph.D.
UREL  prof. Dr. Ing. Zdenék Kolka
UREL  prof. Ing. Ale$ Prokes, Ph.D.
UREL  Ing. Martin Slanina, Ph.D.
UTKO  Ing. Jan Hajny, Ph.D.
UREL Ing. Michal Kubicek, Ph.D.
UREL  Ing. Ales Povalag, Ph.D.
UTKO  Ing. Radim Ciz, Ph.D.
Zajistuje Garant
UREL  doc. Ing. Jifi Sebesta, Ph.D.
UREL  prof. Ing. Otakar Wilfert, CSc.
UREL  prof. Dr. Ing. Zbynék Raida
Ing. Dr. Techn. Vojtéch
UREL Derbek
UTKO  doc. Ing. Radim Burget, Ph.D.
UREL Ing. Ale$ Povalag, Ph.D.
UREL  doc. Ing. Jifi PetrZela, Ph.D.
UTKO  Ing. Jan Jefabek, Ph.D.
Zajistuje Garant
UREL  doc. Ing. Toma$ Kratochvil,

Ph.D.

Kr.

Kr.

N M ow

Kr.

Kr.

30

Pov. Sk.

VO
VO
VO

VO

Pov. Sk.

VO
VO
VO
VO

Pov. Sk.

VO
VO

VO
VO

Pov. Sk.



- Volitelny oborovy

GCPT Cryptologic Protocol Theory 26/26 zk,zd UTKO  Ing.Jan Hajny, Ph.D. 5 VO
GTOC Theory of Communication 26/13 zk,z&d UTKO  Ing. Radim CiZ, Ph.D. 4 VO
GPOA Microprocessors and Architectures 1/2  zkzzd UREL  Ing. AleS Povalag, Ph.D. 4 VO
GPLD Programmable and Logic Devices 2/2 zk,zd UREL  Ing. Michal Kubicek, Ph.D. 5 VO
Volitelné vSeobecné vzdélavaci predméty
zimni semestr

Zkr. Nézev Ro¢. PF/Dv Uk. Zajistuje Garant Kr. Pov. Sk.
GJA4  Business English 1,2 2/0 zkzd UJAZ Mgr. Sarka Rujbrova 3 W
GEPO Professional Success 1,2 2/0  zk,zd  UJAZ Ing. Martin Jilek 3 W
GPOU Double-Entry Bookkeeping 1,2 2/0 zkzd UJAZ Ing. Martin Jilek 3 W
letni semestr

Zkr. Néazev Ro¢. PF/Dv Uk. Zajistuje Garant Kr. Pov. Sk.
GPOU Double-Entry Bookkeeping 1,2 2/0 zkzd UJAZ Ing. Martin Jilek 3 W
GEPO Professional Success 1,2 2/0  zk,izd UJAZ Ing. Martin Jilek 3 w
GMAU Bookkeeping for Managers 1,2 2/0 zkzd UJAZ Ing. Martin Jilek 3 W

v v, O

7. Anotace predmeétu
Antennas and Radio Links GASV 2P - 2Cp letni semestr zk,z4 UREL 5

doc. Ing. Jaroslav Lacik, Ph.D.

Predmét je zaméren na vysvétleni zakladnich principd teorie antén a Sifeni radiovych vin a jejich vyuZiti pro navrh antén
a radiovych spojl. Ziskané znalosti si studenti procvi¢i na navrhu vlastnich antén, které vyrobi a zméfi, a rovnéz na
navrhu vybranych radiovych spoji v redlnych podminkach.

Bookkeeping for Managers GMAU 2P letni semestr zk,za UJAZ 3

Ing. Martin Jilek

ManaZerské Ucetnictvi - pojem, cil, obsah a struktura. Zakladni pojmy a kritéria manaZerského Gcetnictvi. Clenéni
nakladd, vynos( v G¢etnictvi a jejich dopad na dariové zatizeni podniku. Dané z pfijm0. Vliv charakteru podnikani na
manazerské Ucetnictvi. Interpretace Gcetnich Gdajd ve finanénim Fizeni podniku.

Business English GJA4 2P zimni semestr  zk,z4 UJAZ 3

Mgr. Sarka Rujbrova

Kurz je zaméren na jazykové dovednosti a vyrazové prostredky pouzivané v obchodni anglictiné a v pracovnim procesu.
Studenti se seznami s prostfedky odborného jazyka v béznych ekonomickych a obchodnich kontextech. Pfedmét se
zaméFuje na rozsifovani obecné i odborné slovni zasoby student( a rozviji gramatické struktury odborného jazyka.
Duraz je kladen na rozvijeni komunika¢nich dovednosti, ale také schopnost aktivné vyuzivat nabyté znalosti.

Communication Technology GKOM 26P - 13L zimni semestr  zk,za UTKO 4

Ing. Jan Jefabek, Ph.D.

Predmét se vénuje témto tématdm: technika siti a protokoll - komunika¢ni modely, zplsob pfenosu informace, ddvody
poufZiti siti, zakladni struktura siti, typy siti, architektura komunikace systém, referenéni model ISO/0SI, sitovy model
TCP/IP. Principy komunikacnich technik - vicendsobné vyuZziti cest, obousmérna komunikace. Rozbor tloh jednotlivych
vrstev komunika¢nich modell s ohledem na ISO/OSI i TCP/IP - fyzicka vrstva, spojova vrstva, sitova vrstva, transportni
vrstva, relacni vrstva, prezentacni vrstva a aplikacni vrstva.

Computer and Communication Networks GPKS 2P-2L letni semestr zk,za UREL 5

prof. Dr. Ing. Zdené&k Kolka

Studenti se seznami se strukturou a architekturou siti, referen¢nimi modely, aplikacemi (HTTP, FTP, SMTP, DNS),
protokolovou sestavou TCP/IP (TCP, UDP, IP, smérovani, fizeni toku, IP adresace, NAT), prenosovymi médii, lokalnimi
pocitacovymi sitémi, pFistupovymi metodami, siti Ethernet (princip, varianty, pfepinace, VLAN, PoE, Spanning Tree),
bezdratovou siti 802.11, vysokorychlostnimi technologiemi WAN, Multimedidlnimi aplikacemi (RTP, SIP, sluzby VolP,
QoS), bezpecnosti sitového provozu (zaklady kryptografie, autentizace, integrita, certifikaty, SSL) a managementem
(SNMP).

Cryptologic Protocol Theory GCPT 26P - 26L letni semestr zk,za UTKO 5

Ing. Jan Hajny, Ph.D.

PFedmét obsahuje Gvod do pokrocilé kryptografie v anglicting, seznameni se zakladnimi primitivy a schématy.
Konkrétné se jedna o kryptografické zavazky, interaktivni diikazové systémy, protokoly s nulovou znalosti, sigma
protokoly, interaktivni i neinteraktivni protokoly diikazd znalosti, skupinové podpisy a vy3si systémy - eCash a
atributova povérent.

Digital Broadcasting GDTV 2P-2L zimni semestr  zk,zd UREL 5



doc. Ing. Tomas Kratochvil, Ph.D.

Studenti se sezndmi se zaklady vzorkovani, kvantovani a kddovani obrazu a zvuku, déle s jejich komprimaci a tvorbou
multiplexu transportniho toku digitalni televize a rozhlasu. Kurs pokracuje vysvétlenim principu pfenosu v jednotlivych
prenosovych kanalech, a to v satelitnim, kabelovém a zemském digitalnim televiznim a rozhlasovém vysilani. Diraz je
kladen na vysvétleni principu zdrojového kédovani, kanalového kédovani a modulace obrazovych, zvukovych a
multimedialnich signald. Studenti ziskaji znalosti o metodach méreni v jednotlivych standardech pro digitaini televizni a
rozhlasové vysilani.

Diploma Thesis GMSE 360VD letni semestr 74 UREL 30

doc. Ing. Tomas Kratochvil, Ph.D.

Jadrem predmétu je samostatna technicka prace, v niz student fesi problém, ktery si vybral z nabidky zadani oboru
G-TECO. Predmét je zapocten po predloZeni rukopisu diplomové prace a po jeho akceptovani vedoucim prace na
oborovém ustavu G-TECO.

Double-Entry Bookkeeping GPOU 2P letni semestr zk,z4 UJAZ 3

Ing. Martin Jilek
Kurz je jednosemestrovy a posluchaci se postupné sezndmi s rozvahou, jejim rozepsanim do Gctd, ovladnou princip
podvojného Gctovani, naudi se sestavit vysledovku a Gcetni zavérku.

Fundamentals of Digital Signal Processing GFSP 2P -2Cp zimnisemestr  zk,za UREL 5

prof. Ing. Milan Sigmund, CSc.

Predmét se vénuje zakladdm zpracovani Cislicovych signall a analyze €islicovych systémd. Tato problematika tvori
soucast fady riiznych technickych zafizeni. V pfedmétu jsou pfedstaveny zakladni principy diskrétnich signald a
systému. Signaly jsou reprezentovany jak v ¢asové oblasti, tak také v kmitoctové oblasti. Dale jsou probirany zakladnf
typy signalli a jejich viastnosti, potfebné operace se signaly, klasifikace a analyza systémd. Studenti se také sezndmi's

predmétech, které jsou zaméreny na specifické aplikace metod zpracovani signald.

Fundamentals of Telecommunication GFTS 2P-1L letni semestr zk,za UREL 4
Systems

prof. Ing. Ale$ Prokes, Ph.D.

Pfedmét se vénuje struktufe analogovych a digitalnich telekomunikaénich systémd, popisu funkce dil¢ich stavebnich
blokd a pouzivanym metodam zpracovani signalt. V pfedmétu jsou predstaveny zakladni techniky zpracovani signald
od analogové digitalniho prevodu pfes zdrojové a kanalové kédovani, Sifrovani, modulace aZ po metody
mnohonasobného pristupu nebo synchronizace. Dale jsou probirany zakladni typy pfenosovych prostredi, jejich vliv na
pfenasené signaly a metody potlaceni negativnich vlivd. Vybrané techniky zpracovani signalli jsou nazorné

zaméreny na konkrétni kabelové a bezdratové komunikacni systémy.

Microcontrollers for Advanced Applications GMIA 1P-2Cp zimni semestr  zk,z& UREL 4

Ing. Ale$ Povalag, Ph.D.

Studenti se sezndmi s pokrocilymi vlastnostmi jazyka C, s jeho vyuZitim p¥i programovani mikrokontroléri a s detaily
architektury a periferii mikrokontrolérd Atmel AVR. Naudi se zapojovat a programovat ovladace pro nejb&znéjsi
periferie, jako jsou tlacitkové vstupy, multiplexni displeje, grafické displeje, posuvné registry, teplotni ¢idla apod. Kurz
seznamuje s postupy potfebnymi pro navrh komplexnich aplikaci s mikrokontroléry AVR, v€etné tematiky spravy
zdrojovych kédd a dokumentace.

Microprocessors and Architectures GPOA 1P-2Cp letni semestr zk,z4 UREL 4

Ing. Ale$ Povalag, Ph.D.

Studenti se seznami s jadrem ARM Cortex-M a jeho aplikaci v mikrokontrolérech rodin STMicroelectronics STM32 a
Freescale Kinetis. Na vyvojovych deskach s témito mikrokontroléry (STM32F4DISCOVERY, 32F429IDISCOVERY, FRDM-
KL25Z) se nauci tvorit rozsahlejsi projekty, pracovat s RTOS, pokrocilymi komunikacnimi rozhranimi (Ethernet, USB),
tvorbou ovladacl. V ramci samostatného projektu studenti realizuji vlastni projekt s vybranou vyvojovou deskou.

Microwaves and RF Design GCVT 2P-2L zimni semestr  zk,za UREL 5

prof. Dr. Ing. Zbynék Raida

Studenti sezndmi s principy a s pouzitim zakladnich numerickych metod (metoda konec¢nych diferenci, metoda
konecnych prvkld, momentova metoda) pro analyzu mikrovinnych struktur na kmito¢tech stovek MHz az desitek GHz.
Kurs pokracuje probiranim standardnich a nestandardnich optimaliza¢nich postupl (gradientni a newtonovské metody,
genetické algoritmy) a jejich aplikaci na navrh mikrovinnych obvodud a antén. V rdmci samostatného projektu si studenti
navrhnou, vyrobi a proméri zadanou planarni strukturu.

Mobile Communications GSMK 2P-1L zimni semestr  zk,za UREL 4

Ing. Martin Slanina, Ph.D.

Studenti se seznami se zakladnimi principy 3ifeni signald a s problematikou datovych pfenost v mobilnich sitich. Kurs
pokracuje probranim principd, které se uplatfiuji pfi datovych pfenosech v sitich GSM, GPRS a EDGE, v¢etné vysvétleni
zplsobu méfeni kvality sluZeb a optimalizace sité. Dlraz je kladen na vysvétleni principt mobilnich systémd tfeté a
Ctvrté generace (UMTS, LTE). V priib&hu kurzu jsou probrany principy a vlastnosti systému bezdratovych pfistupovych
siti (802.11x), siti WiMAX, ITS a specifika Car2Car a Car2X komunikace.

Multimedia in Telecommunications GVDK 2P-2L letni semestr zk,za UREL 5



Ing. Martin Slanina, Ph.D.

Studenti se seznami se zaklady matematického popisu barevnych svétel a jeho vyuziti k vytvoreni analogovych i
digitalnich obrazovych signall. Kurs pokracuje vysvétlenim principu obrazovych snimacl a zobrazovac(, popsanim
formatd a vlastnosti rdznych analogovych i digitalnich rozhrani. Dlraz je kladen na vysvétleni principu zdrojovych
kodekl pro obrazové a zvukové signdly a schopnost jejich praktické aplikace. Studenti ziskaji znalosti o metodach
aplikovatelnych pro méfenf kvality obrazu.

Optical Communications and Networks GFOK 2P-2L zimni semestr  zk,z& UREL 5

prof. Ing. Otakar Wilfert, CSc.

Studenti se seznami s fotonikou a pfibuznymi obory, dé&jinami optiky a optickych komunikaci, vyhodami a nevyhodami
optickych komunikaci, rozdélenim optickych komunikacnich systéma, Jonesovymi maticemi, nelinearni optikou,
optickymi aktivnimi a pasivnimi komponenty, atmosférickym prenosovym prostfedim v optické oblasti spektra a
navrhem optickych spoju.

Professional Success GEPO 2P letni semestr zk,z& UJAZ 3

Ing. Martin Jilek
Etika - zakladni pojmy, hospodarska etika, firemni ektika. Firemni komunikace. Prani Spinavych penéz, korupce, lobbing
a jiné negativni ekonomické projevy ve spole¢nosti. Pravni prostiedi v Ceské republice - zakladni pojmy, nékteré

problémové oblasti prava. Modelové situace v rdmci nacviku komunikaénich dovednosti. Etiketa - nej¢astéjsi situace.
Kulturni a ekonomické odliSnosti v Evropé&, popf. v jinych zemich svéta.

Programmable and Logic Devices GPLD 2P -2Cp letni semestr zk,z4 UREL 5

Ing. Michal Kubicek, Ph.D.

Studenti prohloubf své znalosti ¢islicové techniky, predevsim s ohledem na implementaci digitalnich systém( v
obvodech PLD (FPGA a CPLD) a ASIC. V ramci prednasek ziskaji pfehled o sou¢asném stavu technologie téchto obvod(,
pouZivanych architektur, principu navrhu a pouZziti zakladni bloku &islicové techniky (€itace, stavové automaty,
pamétové struktury). V ramci pocitacovych cviceni se nauci pracovat s navrhovym systémem pro obvody FPGA/CPLD.
To zahrnuje popis ¢islicového systému (VHDL, schéma, IP jadra), jeho implementace a verifikaci s vyuzitim simulatoru.
Po absolvovani kurzu jsou studenti schopni navrhnout a s vyuzitim jazyka VHDL nakonfigurovat jednoduchy systém s
obvodem FPGA.

RF Engineering and Identification GRFI 2P-1L zimni semestr  zk,za UREL 4

Ing. Dr. Techn. Vojtéch Derbek

Tento predmét si klade za cil sezndmit studenty s praktickym pouzitim RF technologii v aplika¢ni oblasti, ktera je v
hardwaru, digitadlnim zpracovani signélu a efektivnimi a bezpecnymi algoritmy bezdratové komunikace v aktivnich,
semi-pasivnich a pasivnich RF systémech pro identifikaci. Znalosti a zkuSenosti ziskané v tomto predmétu usnadnf
studentlm jejich nasledné zaclenéni do prdmyslové sféry.

RF Measurements and Automation GREM 2P-1L letni semestr zk,za UREL 4

Ing. Jifi Dfinovsky, Ph.D.

Definice zakladnich chyb méreni, jejich statistické vyhodnoceni. Prvky automatizace méreni, zakladni principy
jednotlivych programd. Pfesna méreni, definice stalosti parametrd. Moderni vysokofrekvenéni méfici technika. Skalarni
a vektorova méreni. Méreni impedance.

Radars and Navigation Systems GRAR 2P-1L zimni semestr  zk,za UREL 4

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

Studenti budou seznameni s definici radiolokace, typy a zdkladnimi parametry radiolokatord. Dale budou probirany
charakteristiky radiolokacnich cild, radioloka¢ni rovnice, vyzafovaci charakteristiky antén radiolokator(, vlivy Sifeni
elmag. vin na ¢innost radiolokatoru. Seznami se také s metodami snimani prostoru, zobrazovanim a zpracovanim
radiolokacni informace a s radiolokatory s impulznim a kontinualnim provozem. DileZitou soucasti vyuky je zpracovani
radiolokacnich signalQ. V zavéru prvni ¢asti, kterd je vénovana teorii a aplikaci radiolokace, budou ukazany moderni
radiolokacni techniky - prehledové systémy, radiolokatory zahorizontdlni, antikolizni radary, radarové detektory
pohybu, georadary. V ¢asti navigace budou probirdny zakladni tkoly, prostfedky a vypocty v navigaci, obecné vlastnosti
radionavigacnich systémua s AM, PM, FM a impulsni modulaci. Dal$i ¢ast vyuky bude zamérena pfedevsim na pfistrojové
zabezpecleni letd a metody a prostiedky pro pfistavani za ztizenych meteorologickych podminek a na konkrétni
systémy NDB, VOR, ILS, MLS a DME. Posledni ¢ast vyuky bude vénovéana globalnim druzicovym navigacnim systém@m -
GPS-NAVSTAR, GPS-NAVSTAR, GALILEO, GLONASS, BEIDOU, QZSS. Aplikace a architektury GNSS pfijimacd jsou
prezentovany v zavéru predmétu. Teoreticka vyuka je doplnéna pocitacovou a laboratorni vyukou a exkurzi na
stfedisko Fizenf letového provozu na letisti v Brné nebo do primyslovych firem z oblasti radarové techniky.

Satellite Communications and Networks GSDS 2P-1L letni semestr zk,za UREL 4

prof. Ing. Miroslav Kasal, CSc.

Zaméreni pfedmétu je orientovano na pochopeni fyzikalnich souvislosti druzicové komunikace pfi srovnanis
terestridlnimi radiovymi systémy. V ramci predmétu jsou uvedeny klicové aspekty prenosu signalli obéma typy
systémd, je poukazano na jejich rozdilné vlastnosti a poZadavky. Vyklad je zaméfen predevsim na fyzickou vrstvu
systéml. Resi se zplisoby kédovani uzite¢nych dat a moznosti jejich modulace na nosnou vinu na vysilaci strané, prenos
signalu komunika¢nim kanalem, demodulace a dekédovani na strané pfijimaci. U druZzicovych spoju jsou také
diskutovany druZicové orbity, jejich vlastnosti a zplsob vypoctu predikce polohy druZice. Stru¢né jsou popsany zakladni
Casti a struktura komunikaéni druZice. Jsou uvedeny pfiklady jak pozemnich smérovych spojd, tak pFiklady raznych
druzicovych komunikacnich systémd pevné a pohyblivé sluzby, veetné druzicovych navigacnich systémd. Pozornost je
také soustredéna na vyhodnoceni energetické bilance druzicového spoje.



Software Defined Communications GSWR 1P-2L zimni semestr  zk,z4 UREL 4

doc. Ing. Roman Marsalek, Ph.D.

Pfedmét se vénuje problematice implementace radiovych pfijimaci a vysilacd dle konceptu tzv. softwarového radia.
Duraz je kladen jak na teoreticky popis jednotlivych subsystému a algoritmd komunika¢niho Fetézce, tak na jejich
efektivni implementaci v modernich programovatelych obvodech FPGA. Studenti si prohloubi znalosti v oblasti
zpracovani signall s konkrétnimi aplikacemi v oblasti radiovych komunikaci. V rdmci cvi¢eni si studenti prakticky
vyzkousi implementaci teoretickych principC v redlném hardwaru.

Statistics in Telecommunications GSTK 2P-1Cp zimnisemestr  zk,z4 UREL 4

doc. RNDr. Jitka Poménkova, Ph.D.

Navrhovany predmét teoretické nastavby se zaméruje na vyuziti vybranych matematickych metod v modernim
zpracovani komunikacnich signalli a teorii bezdratové komunikace. Cilem pfedmétu je prezentovat studentdm
magisterského studijniho programu Elektronika a sdélovaci technika specializovany matematicky aparat, ktery je
nezbytny k pochopeni principl moderni bezdratové komunikace.

Theoretical Informatics GTIN 26P-26Cp  zimnisemestr  zk,za UTKO 5

doc. Ing. Radim Burget, Ph.D.

Teoretické modely, orientované a neorientované grafy, zpUsoby reprezentace grafu. Deterministické a
nedeterministické automaty. Datové struktury a objekty. Paralelni, sekven¢ni a nahodné algoritmy. Systémy hromadné
obsluhy. Distribuované algoritmy. Stochastické procesy. Optimalizace, genetické algoritmy. Vizualizace a vyhledavani
informaci. Teorie zabezpeceni dat - kryptografie, steganografie.

Theory of Communication GTOC 26P-13Cp letni semestr zk,za UTKO 4

Ing. Radim CiZ, Ph.D.

Predmeét se zabyva zékladnimi principy, metodami a vlastnostmi sdélovacich systému. Zaméfuje se predevsim na
modern/ digitaIni systémy a modulacni metody. Studenti si vSak také prohloubi znalosti o analogovych modulacich,
jejich parametrech a metodach implementace. Zaroven si také osvoji anglickou terminologii a ziskaji novou slovni
zasobu z této oblasti.

Theory of Electronic Circuits GTEO 2P-2L zimnf semestr  zk,z& UREL 5

doc. Ing. Jifi Petrzela, Ph.D.

Studenti se seznami s principy a pouzitim zakladnich maticovych metod (metoda Kirchhoffovych rovnic, metoda
smyckovych proud(l, metoda uzlovych napéti) a jejich modifikaci (metoda linearnich transformaci, metoda zakazaného
radku a metoda razitek) pro Fe3eni linearizovanych elektronickych obvod( s modernimi aktivnimi prvky. Kurs pokracuje
probiranim duleZitych otazek Sumové, citlivostni a toleran¢ni analyzy elektronickych obvod( a navrhu pasivnich
prickovych ¢lankd. Dale jsou FeSeny problémy zpétné vazby a stability systém, oscilacni podminky a metody Fe3eni
nelineédrnich elektronickych obvodu.

Wireless Communications GTRK 2P -2Cp zimni semestr  zk,za UREL 5

doc. Ing. Roman Marsalek, Ph.D.

Predmét se vénuje teoretickym aspektdim moderni radiové komunikace. Ddraz je kladen na pochopeni principl
¢innosti komunikacnich systém0. Studenti si prohloubi znalosti v oblasti zpracovani signald v radiovych komunikacich,
zejména algoritmd pro detekci signalti ¢i reprezentaci v signdlovém prostoru.

Studenti se bliZze seznami s principy pfenosu v Unikovém kanalu, pfenosu informace metodou rozprostfeného spektra,
systému OFDM a z nich odvozenych, véetné MIMO systému. Béhem cviceni si studenti prakticky ovéi teoretické
poznatky formou simulaci v prostiedi MATLAB.

8. Praxe

9. Statni zavérecna zkouska

Statni zavérecna zkouska se sklada ze dvou ¢asti:

- prezentace a obhajoby diplomové préace,

- Ustni zkousky, kdy jeji obsah tvofi vybrana témata povinnych pfedmétd absolvovanych béhem studia

Ke statni zavérecné zkousce muze pistoupit student, ktery v fadném terminu odevzdal diplomovou praci a ktery ziskal potfebny
pocet kreditli v predepsané skladbé. Organizace a pribéh statni zavéretné zkousky jsou dany doplriujici smérnici dékana ke
statnim zavére¢nym zkouskam a prislusnymi pokyny oborové rady G-TEC.
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N\ cleni
Vysoké 8kola:  Vysoké uceni technické v Brné

Sougast VS: Fakulta elektrotechniky a komunikaénich technologii
Nazev SP: Telecommunications

Zkratka oboru | G-TEC Nazev oboru | Telecommunications

Garant studijniho oboru Kratochvil Tomas, doc. Ing., Ph.D.

Zameéreni na pripravu k vykonu regulovaného povolani | obor neni takto zaméren

Charakteristika studijniho oboru

Dvoulety navazujici magistersky studijni obor TELEKOMUNIKACE (TEC) na Fakulté elektrotechniky a komunikaénich
technologii (FEKT) VUT v Brné je orientovan na vychovu inzenyra pro vSechny oblasti sou¢asnych telekomunikaci.

Profil absolventa

Absolventi magisterského oboru TELEKOMUNIKACE (TEC) maji Siroké znalosti v teorii, navrhovani, konstruovani,
aplika¢nim vyuziti a méreni elektronickych obvodl a systémU. Aplikacné je studium zaméreno na problematiku
bezdratovych komunikaci a sdélovaci techniky. Spektrum znalosti saha od nizkofrekvencéni pres vysokofrekvenéni a
mikrovinnou techniku po oblast optickych vin, od analogovych obvod( a systém( po &islicové obvody a
mikroprocesorové systémy.

Absolvent je kvalifikovan v problematice telekomunikaci, elektroniky, radiové komunikace a navigace, a to stacionarni,
mobilni, pozemni i druzicové, v pokrocilé pfistrojove elektronice, v oblastech analyzy, zpracovani a vyuZiti
multimedialnich signall a dat. Diky kvalitnimu teoretickému vzdélani a Sirokému univerzalnimu zakladu aplikacné
zaméreného studia je pfitom zajiSténa vysoka adaptabilita absolventa na vSechny pozadavky jeho budouci profesionalni
praxe, a to i v jinych oblastech elektroniky. Absolventi se uplatni pfi vyzkumu, vyvoji, konstrukci a provozu vysoce
naro¢nych slaboproudych elektronickych zafizeni jak pro vSeobecné pouziti, tak zejména v oblasti komunikacnich a
navigacnich sluzeb a systéml, v oblasti provozu rozhlasovych a televiznich siti a rovnéz jsou schopni zastavat vyssi
technické a Fidici manazerské funkce.

Cile studia

Magistersky studijni obor TELEKOMUNIKACE (TEC) se vénuje vzdélavani inzenyrd specializovanych na elektroniku a
komunikace a jeji aplikace zejména v oblasti bezdratovych a mobilnich komunikaci. Spektrum oboru pfitom saha od
nizkofrekven&ni techniky, pfes vysokofrekvenéni a mikrovinnou techniku az do oblasti optickych vin, od analogovych
signall a systémd, pres Cislicové az po mikroprocesorové a mikropoditacové obvody a systémy. Svym obsahem a
pojetim tak magistersky obor TEC pojednava o nosnych technickych oblastech sou¢asnych i budoucich modernich
elektronickych komunikaénich systém( a technologii a pfirozenou formou navazuje na bakalarsky obor Elektronika a
sdélovaci technika. Magistersky obor TEC Ize zacit studovat az po pfedchozim absolvovani libovolného oboru
bakalarského studia s uspésné vykonanou statni zavére¢nou zkouskou, a to nejlépe v nékterém elektrotechnickém ¢i
informatickém studijnim programu. Odbornou vyuku v magisterském oboru TEC zajistuje Ustav radioelektroniky
(UREL). Nabidka predmétd spolu se samostatnou diplomovou praci umozriuje studentiim Gzeji se zaméfit na
problematiku obvodu a systému radiové komunikace a navigace (stacionarnich, mobilnich, pozemnich i druzicovych),
pokrocilou pfistrojovou, zvukovou a obrazovou elektroniku a na tvorbu, analyzu, zpracovani a aplikace multimedialnich
signall a dat.

Charakteristika zmén od piedchozi akreditace

Pocet prijimanych uchazecu ke studiu v akademickém roce | 6

Tisk Apollo VUT v Brné -2-
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Vysoké 8kola:  Vysoké uceni technické v Brné

Sougast VS: Fakulta elektrotechniky a komunikaénich technologii
Nazev SP: Telecommunications
Zkratka oboru | G-TEC | Nazev oboru | Telecommunications

Prostorové zabezpeceni studijniho programu

Budova ve vlastnictvi VS | Ano | Budova v ndjmu - doba platnosti najmu

Informaéni zabezpeceni studijniho programu

Na FEKT VUT v Brné je studijni literatura vedena elektronicky v informacnim systému VUT (IS VUT) nebo je pfistupna v
tisténé podobé v aredlovych a Ustavnich knihovnach FEKT. IS VUT je studentiim FEKT pfistupny po zadani loginu a
hesla, které kazdy student obdrzi pfi zapisu do studia. V IS VUT mohou studenti ziskat detailni informace také o
jednotlivych prfedmétech a o priibéznych vysledcich svého studia. VSechny odborné predméty jsou v souc¢asné dobé
zabezpeceny elektronickymi skripty v ¢eském a anglickém jazyku. VSechny elektronické texty k danému predmétu maji
v IS VUT zpfistupnény studenti zapsani do daného pfedmétu i vSichni studenti fakulty..

Tisk Apollo VUT v Brné
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Cast C - Pravidla pro vytvareni studijnich plant SP (oboru) a navrh témat praci

Vysoké uceni technické v Brné

C

Sougast VS: Fakulta elektrotechniky a komunikaénich technologii

Nazev SP: Telecommunications

Nazev oboru:  Telecommunications

nazev predmétu rozsah zplsob zakonéeni |druh| pfednasejici ?:g '
Antennas and Radio Links 2p+2c zapocCet a zkouska P | doc. Lacik 1
Computer and Communication Networks 2p+2| zapocet a zkouska P | prof. Kolka 1
Digital Broadcasting 2p+2| zapocet a zkouska P | doc. Kratochvil 1
Fundamentals of Digital Signal Processing 2p+2c zapocet a zkouska P | prof. Sigmund 1
Fundamentals of Telecommunication Systems 2p+1l zapocCet a zkouska P | prof. Proke$ 1
Mobile Communications 2p+1l zapocCet a zkouska P | dr. Slanina 1
Multimedia in Telecommunications 2p+2l zapocCet a zkouska P | dr. Slanina 1
RF Measurements and Automation 2p+1l zapocCet a zkouska P | dr. Dfinovsky 1
Satellite Communications and Networks 2p+11 zapocet a zkouska P | prof. Kasal 1
Software Defined Communications 1p+2I zapocet a zkouska P | doc. Marsalek 1
Statistics in Telecommunications 2p+ic zapocet a zkouska P | doc. Poménkova 1
Wireless Communications 2p+2c zapocCet a zkouska P | doc. Mar$alek 1
Bookkeeping for Managers 2p zapocet a zkouska V |ing. Jilek 1+2
Business English 2p zapocet a zkouska V | mgr. Rujbrova 142
Communication Technology 26p+13l | zapocet a zkouska V | dr. Jefabek 1+2
Cryptologic Protocol Theory 26p+26l | zapocet a zkouska V | dr. Hajny 1+2
Double-Entry Bookkeeping 2p zapocet a zkouska V |ing. Jilek 1+2
Microcontrollers for Advanced Applications 1p+2c zapocet a zkouska V | dr. Povalag 1+2
Microprocessors and Architectures 1p+2c zapocet a zkouska V | dr. Povalag 1+2
Professional Success 2p zapocet a zkouska V |ing. Jilek 142
Programmable and Logic Devices 2p+2c zapocet a zkouska V | dr. Kubicek 1+2
Theoretical Informatics 26p+26¢ | zapocet a zkouska V | doc. Burget 1+2
Theory of Communication 26p+13c | zapocet a zkouska V |dr.Ciz 1+2
Theory of Electronic Circuits 2p+2| zapocet a zkouska V | doc. Petrzela 1+2
Diploma Thesis 360dp zapocet P | doc. Kratochvil 2
Microwaves and RF Design 2p+2| zapocet a zkouska P | prof. Raida 2
Optical Communications and Networks 2p+2| zapocet a zkouska P | prof. Wilfert 2
Radars and Navigation Systems 2p+11 zapocet a zkouska P | doc. Sebesta 2
RF Engineering and Identification 2p+11 zapocet a zkouska P |Ing. Dr. Techn. 2

Vojtéch Derbek

typ vyuky [nazev typ vyuky [nazev
a ateliér bp bakalarska prace
c cvi¢eni dp diplomova prace
k konzultace | laborator
o] ostatni op odborna praxe
p pifednaska pr samostatna prace na projektu
S seminar

Popis SZZ véetné predmétu

Statni zavéreéna zkouska se sklada ze dvou ¢asti:

- prezentace a obhajoby diplomové prace,

- Ustni zkousky, kdy jeji obsah tvofi vybrana témata povinnych predmétl absolvovanych béhem studia
Ke statni zavérecné zkousce muze pfistoupit student, ktery v Fadném terminu odevzdal diplomovou praci a ktery ziskal

potifebny pocet kreditll v pfedepsané skladbé. Organizace a pribéh statni zavérecné zkousky jsou dany doplriujici

Tisk Apollo VUT v Brné

-4-




m (N l | | Vysoke uceni technické v Brné C
U Podklady pro akreditacni komisi

=
- — Cast C - Pravidla pro vytvareni studijnich plant SP (oboru) a navrh témat praci

Vysoka 8kola:  Vysoké uceni technické v Brné
Sougast VS: Fakulta elektrotechniky a komunikaénich technologii
Nazev SP: Telecommunications

Nazev oboru:  Telecommunications

smérnici dékana ke statnim zavérecnym zkouskam a pfislusnymi pokyny oborové rady G-TEC.

Pozadavky na pfijimaci fizeni

Podminkou prijeti je dosazeni VS titulu bakalaF a Gspé&sné absolvovani pfijimaciho fizeni.

Dalsi povinnosti / odb. praxe

Navrh témat praci / priklady zav. praci

Bezpecnostni systém s vyuZzitim mobilnich siti (Security system using mobile networks)

Bezdratovy pfenos energie uvnitf automobilu (In-car wireless power transfer)

Sirokopasmovy planarni monopél se zadrznym pasmem (Ultrawideband planar monopole with rejected band)
Implementace metody snimani spektra v obvodu FPGA (Spectrum sensing implementation in FPGA)

Analyza pfenosu mobilniho digitalniho televizniho vysilani DVB-T2 Lite a NGH (Analysis of the transmission in the
mobile digital video broadcasting DVB-T2 Lite and NGH)

Optické snimani a analyza bytovych méridel (Optical Recognition and Analysis for Home Metering)

Komunikacni protokoly pro optické bezkabelové spoje (Communication protocols for Free-Space Optical links)

Pristup k ulozisti zavérecnych praci

https://www.vutbr.cz/studium/zaverecne-prace

Navaznost na dalsi stud. programy

Nejlepsi absolventi magisterského studijniho programu TELEKOMUNIKACE (TEC) mohou, po spinéni podminek pfijeti,
pokragovat v navazujicim doktorském studiu na libovolné vysoké $kole v Ceské republice. Na FEKT VUT v Brné Ize
pokraCovat ve Ctyfletém doktorském studijnim programu "Elektrotechnika a komunikaéni technologie" (EKT), v
prezen¢ni (EKT-PP) nebo kombinované (EKT-PK) formé studia. V programu EKT jsou nasledujici obory doktorského
studia:

-Biomedicinské elektronika a biokybernetika (BEB)

-Elektronika a sdélovaci technika (EST)

-Fyzikalni elektronika a nanotechnologie (FEN)

-Kybernetika, automatizace a méreni (KAM)

-Mikroelektronika a technologie (MET)

-Matematika v elektroinzenyrstvi (MVE)

-Silnoprouda elektrotechnika a elektroenergetika (SEE)

-Teoreticka elektrotechnika (TEE)

-Teleinformatika (TLI)

Na magistersky studijni obor TEC obsahové navazuje doktorsky obor Elektronika a sdélovaci technika (PP-EST,

Tisk Apollo VUT v Brné -5-
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Nazev studijniho pfedmétu: ~ Antennas and Radio Links

Typ pfedmétu: Povinny Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Jaroslav Lacik, Ph.D. (prfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Antenna basics, antenna analysis.

. Electromagnetic wave radiation, linear antenna theory.

. Radiation of antenna arrays, linear antennas for selected frequency bands.

. Microstrip antennas.

. Horn antennas, reflector antennas.

. Slot antennas and wideband antennas.

. Antennas for special applications.

. Antenna measurement.

. Radiocommunication services, exploitation of radio spectrum, conditions of radiocommunication, basic concept of
radio links design.

10. Propagation of radio waves close to Earth surface, space and surface wave.

11. Mobile radio communication, propagation models for macrocells, microcells, and picocells, indoor radiowave
propagation.

12. Influence of atmosphere on radio links.

13. Microwave links.

OCOoONOOOOTAWN -

Computer exercises:

. Wire dipole, folded dipole.

. Yagi antenna.

. Linearly polarized microstrip patch antennas.
. Circularly polarized microstrip patch antennas.
. Slot antennas.

. Horn antennas.

. Multiband antennas.

. Broadband antennas.

. Analysis of radio link.

10. Radio link design.

OCOoONOOOTHAWN -

Cile a vystupy

Cilem pfedmétu je seznamit studenty se zakladnimi typy antén, jejich pouziti a technickym navrhem, a dale s principy
$ifeni vin a navrhem vybranych typ( radiovych spoja.

Absolvent predmeétu je schopen: (1) vysvétlit princip funkce a popsat zakladni kroky navrhu vybranych typu linearnich
antén (dipol, monopdl, skladany dipdl, logaritmicko-periodicka anténa, Yagiho anténa); (2) vysvétlit princip funkce a
popsat zakladni kroky navrhu mikropaskovych flickovych antén s linearni a kruhovou polarizaci; (3) vysvétlit princip
funkce a popsat zakladni kroky navrhu trychtyfovych a Stérbinovych antén; (4) vysvétlit zakladni principy zvétSovani Sirky
pasma antén; (5) vysvétlit principy antén s extréemni Sifkou pasma; (6) vysvétlit zakladni principy modelovani antén; (7)
pro dané kmitoCtové vyjmenovat dominantni mechanismus Sifeni, vhodné typy antén a typické sluzby; (8) popsat
principy Sifeni radiovych vin v blizkosti povrhu Zemé; (9) popsat zakladni kroky navrhu radiovych spojd; (10) popsat
vypocet intenzity pole prostorové viny v realném terénu; (11) popsat vyuziti spadovych kfivek pro stanoveni trovné
intenzity pole; (12) vysvétlit principy Sifeni vin a modelovani v oblasti mobilni radiové komunikace, vysvétlit
deterministicky, empiricky a semi-empiricky model Sifeni; (13) popsat princip tvorby empirického modelu; (14) popsat vliv
atmosféry na radiové spoje; (15) vysvétlit co to je ,digitalni radioreléovy spoj“, uvést jeho vyhody a nevyhody, vysvétlit
kritéria kvality a zakladni kroky navrhu digitalniho radioreléového spoje.

Odborna literatura a studijni pomucky

BALANIS, C.A. Antenna Theory: Analysis and Design, 3rd Edition, John Wiley and Sons, New Jersey, 2005. (zakladni

Tisk Apollo VUT v Brné -6 -
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Nazev studijniho pfedmétu: ~ Antennas and Radio Links

Typ pfedmétu: Povinny Rozsah (za sem.): 26¢+26p

Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni

Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska
literatura)

BARCLAY, L. Propagation of Radiowaves 2nd Edition. IEE, United Kingdom, 2003. (zakladni literatura)
SIWIAK, K. Radiowave propagation and antennas for personal communication. Norwood: Artech House, 1995.
(rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Rozsah a obsahové zaméreni individualnich praci studenti a zplsob kontroly

Tisk Apollo VUT v Brné -7 -
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— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho predmétu: ~ Bookkeeping for Managers

Typ pfedmétu: Volitelny vSeobecny Rozsah (za sem.): 26p
Pocet kreditd: 3 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Martin Jilek (prednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Management accounting - the concept, target, content and structure.

2. Costs, revenues and profits - basic economical categories.

3. Income tax, records of taxation.

4. Costing methods.

5. Budgeting.

6. Indexes of ratio analysis, cash-flow, break-even point, net present value, recoverability.

7. The company - setting up, influencing elements, rules of law, structure and sources of property financing.
Cile a vystupy

Seznamit posluchace se zaklady manazerského Ucetnictvi, které je hlavni platformou vnitfniho Ffizeni podniku. Seznamit
posluchade s nejpouzivangjsi legislativou, ktera se vaze k podnikani v Ceské republice. Demonstrovat vyuziti systému
danové evidence v drobném podnikani fyzickych osob.

Zapoctem se ovéruje, ze absolvent pfedmétu je schopen: (1) vysvétlit zakladni pojmy ekonomického Fizeni podniku; (2)
diskutovat o nejpouzivanéjsich ekonomickych ukazatelich v ramci fizeni podniku; (3) vypocitat dan z pfijma; (4)
interpretovat stav cash-flow dle dodanych informaci.

Odborna literatura a studijni pomtcky

HRADECKY, M., LANCA, J., SISKA, L. Manazerské ucetnictvi, Grada Publishing 2008. (zakladni literatura)
DLUHOSOVA, D. a kol. Finan¢ni fizeni a rozhodovani podniku, Ekopress 2010. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci studenta a zptisob kontroly

Tisk Apollo VUT v Brné -8 -




(N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Business English

Typ pfedmétu: Volitelny vSeobecny Rozsah (za sem.): 26p
Pocet kreditd: 3 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Mgr. Sarka Rujbrova (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Alliances - Review of tenses. Acquisitions, mergers. Building relationships.

. Projects - Articles. Synonyms. Setting goals. Respecting deadlines.

. Teamworking - Modal forms. Multi-part verbs. Collocations.Teambuilding. Exchanging information.

. Information - Question forms. Synonyms. Questioning techniques. Asking appropriate questions.

. Technology - Relative clauses. Compound nouns. Briefing.

. Advertising - Gerunds and infinitives. Collocations. Storytelling.

. Law - The passive. Synonyms. Collocations. Negotiating.

. Brands - Adjectives and adverbs. Synonyms. Dealing with people at work. Interpersonal relationships.

O~NO PR WN -

Cile a vystupy

Kurz je zaméfen na jazykové dovednosti a vyrazové prostfedky pouzivané v obchodni angli¢tiné. Studenti se seznami s
prostfedky odborného jazyka v béZnych ekonomickych a obchodnich kontextech, coz predstavuje: aktivovani
gramatickych struktur typickych pro odborny jazyk, rozSifovani obecné i odborné slovni zasoby, aplikaci zasad
cizojazyné korespondence.

Na konci tohoto kurzu budou studenti schopni: (1) orientovat se v anglické ekonomické terminologii vztahuijici se k
probranym témattim, (2) porozumét stiedné obtiznému odbornému autentickému textu, (3) hovofit o probranych
ekonomickych tématech, (4) aplikovat ziskanou odbornou slovni zasobu v praxi, napf. pfi simulaci obchodnich jednani
nebo v obchodni korespondenci.

Odborna literatura a studijni pomucky

TRAPPE, T., TULLIS, G. Intelligent Business Upper-Intermediate Coursebook. Pearson Education Limited 2006.
(zakladni literatura)

JOHNSON, C., BARRALL, I. Intelligent Business Upper Intermediate Skills Book. Pearson Education Limited 2006.
(roz8itujici literatura)

PILE, L. Intelligent Business Upper Intermediate Workbook. Pearson Education Limited 2006. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci studenti a zplsob kontroly

Tisk Apollo VUT v Brné -9




m (N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho pfedmétu: ~ Communication Technology

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26p+13l
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Jan Jefabek, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Communication models, transmission of information.

. Structure of networks, architecture of communication.

. Basic description of ISO/OSI and TCP/IP network models.

. Multiple utilization of transmission channels.

. Physical layer of communication systems.

. Data-link layer of communication systems.

. Network layer of communication systems (services, task of the layer, addresses).

. Network layer of communication systems routing, datagrams, tunneling).

. Network layer of communication systems (translation, flow control, IPv6).

10. Transport layer of communication systems.

11. Session layer of communication systems. Presentation layer of communication systems.
12. Application layer of communication systems (basics, DHCP, DNS system).

13. Application layer of communication systems (Telnet, FTP, WWW and HTTP, Email and SMTP).

OCOoONOOOOTAWN -

Laboratory exercises:

1. Introduction to Riverbed Modeler environment, simulation of elementary network applications.

2. Modeling of backbone and access networks with Ethernet.

3. Comparison of wireless and wired technology (WLAN and Ethernet).

4. Test, presentation of mini project assignment.

5. Comparison of TCP (Transmission Control Protocol) and UDP (User Datagram Protocol) transport protocols.
6. Work on assignment and its defense.

Cile a vystupy

Cilem predmétu je poskytnout studentlim orientaci v oblastech zakladnich druhd a struktur komunikacnich siti uréenych
pro prenos hovorl, dat a obraz( a také v technikach prenosu informacim, které se v nich pouzivaji.

Absolvent pfedmétu je schopen:

- popsat a vysvétlit zakladni komunika¢ni modely a zplsoby prenosu informace,

- vyjmenovat zakladni struktury siti, vyjadfit jejich vykonnostni parametry,

- popsat a vysvétlit obecnou architekturu komunikace systémad,

- identifikovat odli$nosti sitovych model(i ISO/OSI a TCP/IP, definovat tyto modely,

- popsat zakladni principy vicenasobného vyuzivani pfenosovych cest a metody zajisténi obousmérné komunikace,
- vysvétlit fungovani fyzické vrstvy pfenosovych systémd,

- vysvétlit tlohu spojové vrstvy prenosovych systéml,

- vyjadrit podstatu fungovani a sluzeb sitové vrstvy prenosovych systému véetné role hlavnich protokolll této vrstvy,
- interpretovat funkci transportni vrstvy pfenosovych systému,

- vysvétlit tlohu relaéni a prezentaéni vrstvy pfenosovych systému,

- popsat vybrané Ukoly a protokoly aplikacni vrstvy pfenosovych systém.

Odborna literatura a studijni pomucky

PETERSON, L.L., BRUCE, S.D. Computer networks: a systems approach. 5th edition. Burlington: Morgan Kaufmann,
2011. (zakladni literatura)

FOROUZAN, B.A. TCP/IP protocol suite. 4th edition. Boston: McGraw-Hill Higher Education, 2010. (zakladni literatura)
ABOELELA, E. Network Simulation Experiments Manual, 3rd edition. Amsterdam: Morgan Kaufmann, Elsevier, 2011.
(zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Tisk Apollo VUT v Brné -10 -



|17 | vysoke ugent technické v Brng
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho pfedmétu: ~ Communication Technology

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26p+13l
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

Rozsah a obsahové zaméreni individualnich praci studenta a zptisob kontroly

Tisk Apollo VUT v Brné -11 -




m (N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Computer and Communication Networks

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

prof. Dr. Ing. Zdenék Kolka (prfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Basic concepts, categorization, structure, network models (RM ISO/OSI, TCP/IP).

. Basic application-layer services: HTTP, FTP, SMTP, DNS.

. Transport layer: communication protocols, implementation of UDP and TCP.

. Network layer: mathematical theory of routing, IP protocol.

. Link and physical layers: basic principles of data transmission, coding, and protocols.
. Transmission media, comparison, basic parameters.

. Local networks I. Topology, shared medium access. Standard IEEE 802.

. Local networks Il. Ethernet as dominating technology (100Mbs - 100Gbs). Hubs, switches, VLAN, flow control, QoS in
LAN, STP.

9. Wireless networks 802.11.

10. Broadband technologies, photonic networks.

11. Multimedia services: RTP, VolP, QoS in IP networks.

12. Security: ciphers, data integrity, certificates, SSL.

13. Network management, SNMP.

O~NO AP WN =

Laboratory exercises:

. Structured cabling, physical layer.

. Properties of hubs and switches, priority mechanisms.

. Configuration of VLAN, security on link layer.

. Wireless access point IEEE 802.11, configuration, security.

. VolIP, configuration of phone and PBX, subjective tests.

. TCP/IP, macroscopic behavior (reaction on packet loss and delay).
. Communication using UDP, traffic analysis.

. Security, firewall - configuration, NAT, traffic analysis.

. Routing and addressing in IP networks.

10. Implementation of network interface in embedded systems, OpenWRT.
11. Domain Name System.

12. IPv6.

O©CoONOOOTPAWN -

Cile a vystupy

Cilem prfedmétu je seznamit studenty se strukturou, architekturou a mechanismy fungovani modernich pocitacovych a
komunikacnich siti a naugit je praktickym postupU pfi jejich navrhu a konfiguraci.

Absolvent pfedmétu je schopen (1) porozumét zakladnim teoretickym principdm fungovani pocitacovych siti, (2) popsat
funkci jednotlivych komponent a protokold, (3) vyuzivat sitovou komunikaci v jim navrzenych zafizenich, (4) navrhnout a
konfigurovat lokalni sité.

Odborna literatura a studijni pomtcky

TANENBAUM, A.S., WETHERALL, D.J. Computer Networks (5th Edition). USA: Prentice Hall, 2010. (zakladni
literatura)

KUROSE, J.F., ROSS, K.W. Computer Networking, 6th edition. USA: Pearson, 2012. (zakladni literatura)
KOZIEROK, C.M. The TCP/IP Guide: A Comprehensive, lllustrated Internet Protocols Reference. USA: No Starch
Press, 2005. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly

Tisk Apollo VUT v Brné -12 -




m (N l | | Vysoke uceni technické v Brné
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Computer and Communication Networks

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

Tisk Apollo VUT v Brné -13 -



m (N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho predmétu: ~ Cryptologic Protocol Theory

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Jan Hajny, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introduction to modern cryptography.

. Terminology overview.

. Basic cryptographic primitives overview.

. Commitment schemes.

. Use of cryptographic commitment schemes in protocol construction.
. Interactive proof systems.

. Zero-knowledge protocols.

. Sigma protocols.

. Sigma protocols II.

10. Interactive and non-interactive proofs of knowledge.
11. Integration of primitives into advanced systems.

12. Group signatures.

13. Attribute-based credentials.

OCOoONOOOTAWN -

Laboratory exercises:

. Introduction to laboratory.

. Computational tools for modern cryptography.
. Basic arithmetic operations.

. Cryptographic commitment schemes.

. Protocols using commitment schemes.

. Interactive proof systems.

. Construction of zero-knowledge protocols and formal proofs.
. Optimization of zero-knowledge proofs.

. Group signatures.

10. Complex cryptographic systems.

OCoONOOOAWN -

Cile a vystupy

Cilem pfedmétu je navazat na predchozi ivodni kurzy z oblasti kryptologie a seznamit studenty s pokrocCilymi principy
moderni kryptologie a anglickou terminologii v této oblasti. Studenti se seznami s vybranymi stavebnimi bloky modernich
kryptografickych protokol(i a schémat a budou schopni porozumét anglicky psanym zdrojum béhem dal$iho studia
kryptologie.

Student ziska teoretické znalosti o hlavnich primitivech pouzivanych v moderni kryptografii, pfedevs§im zavazkovych
schématech, protokolech nulové znalosti, sigma protokolech a dale pak vyssich schématech, ktera jsou na zakladé
téchto primitiv postavena. Studenti budou po absolvovani kurzu schopni:

Vysveétlit principy kryptografickych zavazk, protokoll s nulovou znalosti, sigma protokold v angli¢tiné.
Sestavit protokoly pro interaktivni dikazy znalosti.

Pouzit zavazkova schémata ve vysSich kryptosystémech.

Zhodnotit rychlost a vypocetni naroc¢nost bézné pouzivanych protokolt dikazl znalosti.

Vysvétlit v angli¢tiné principy fungovani systéma pro atributovou autentizaci a eCash systému.

Odborna literatura a studijni pomucky

MENEZES, A.J. Handbook of applied cryptography. Boca Raton: CRC Press, 1997. Online: http://cacr.uwaterloo.ca/hac/
(z&kladni literatura)
STALLINGS, W. Cryptography and network security: principles and practice. Seventh edition. (zakladni literatura)

Tisk Apollo VUT v Brné -14 -



|17 | vysoke ugent technické v Brng
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho predmétu: ~ Cryptologic Protocol Theory

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

GARRETT, P. Making, breaking codes: an introduction to cryptology. Upper Saddle River: Prentice Hall, 2001. (zakladni
literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Rozsah a obsahové zaméreni individualnich praci studenta a zptisob kontroly

Tisk Apollo VUT v Brné -15 -



m (N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Digital Broadcasting

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Tomas Kratochvil, Ph.D. (pfednasSejici) 100%

Stru¢na anotace predmétu

Lectures:

. Digital television and audio broadcasting fundamentals according to DVB and DMB.
. Digitization of the video image and sound in LDTV, SDTV, HDTV applications.

. Video image and sound source coding and MPEG based compressions.

. Forward error correction against transmission errors in digital television DVB.

. Digital modulation in DVB transmission (M-PSK, M-QAM, multiplex OFDM).

. Digital television and broadcasting standards - DVB-S/S2, DVB-C/C2.

. Digital television and broadcasting standards - DVB-T/T2.

. Digital terrestrial and satellite broadcasting for handhelds - DVB-H/SH.

. Digital audio broadcasting with multimedia and services - DAB, DAB+, DMB.

10. Television receivers (set-top boxes) with digital processing of DVB-T/T2.

11. DVB-T/T2 television transmitters, SFN networks and MPEG-2 TS multiplexes.

12. Transmission channels and links influence on video image quality of DVB services.
13. Datacasting - Electronic Program Guide, interactivity, MHP, DVB-IPDC, IPTV.

OCOoONOOOTRAWN -

Laboratory exercises:

1. Image coding and compression of MPEG-2 and MPEG-4 AVC.

. Forward error correction influence on video image quality.

. DVB-T terrestrial digital television and signal measurements.

. Receiver and set-top box measurements in DVB-T.

. Transport stream MPEG-2 TS analyzer and decoder.

. DVB-S to DVB-C converter and digital cable television measurements.

. DVB-S/S2 digital TV signal measurements from Astra satellite (including HDTV).
. Transmission errors evaluation and digital video quality measurements in DVB-T.

O~NO A WN

Cile a vystupy

Cilem pfedmétu je seznamit studenty s metodami a technickymi prostfedky pro prenos digitalniho obrazu, zvuku a
multimédii v satelitnich, kabelovych a zemskych televiznich a rozhlasovych vysilacich sitich.

Absolvent pfedmétu je schopen: (1) vysvétlit princip vzorkovani, kvantovani a kédovani obrazovych a zvukovych signald,
(2) vysvétlit princip zdrojového a kanalového kddovani a modulace digitalni televize a rozhlasu, (3) popsat tvorbu
pfenosového multiplexu obrazu a zvuku digitalni televize a rozhlasu, (4) porovnat jednotlivé standardy pro satelitni,
kabelovy a zemsky pfenos digitalni televize a rozhlasu, (5) charakterizovat jednotlivé pfenosové kanaly pro satelitni,
kabelovy a zemsky pfenos digitalni televize a rozhlasu, (6) analyzovat pfenosové parametry, chyby prfenosu a kvalitu
sluzeb digitalni televize a rozhlasu, (7) zméfit parametry signalu satelitni, kabelové a zemské digitalni televize a rozhlasu.

Odborna literatura a studijni pomtcky

FISCHER, W. Digital Video and Audio Broadcasting Technology. A practical Engineering Guide (Third Edition). Springer,
2010. (zakladni literatura)

REIMERS, U. DVB. The Family of International Standards for Digital Video Broadcasting (Second Edition). Springer,
2005. (z&kladni literatura)

HOEG, W., LAUTERBACH, T. Digital Audio Broadcasting. Principles and Applications of DAB, DAB+ and DMB (Third
Edition). Willey, 2009. (doporucena literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly

Tisk Apollo VUT v Brné -16 -




m (N l | | Vysoke uceni technické v Brné
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Digital Broadcasting

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

Tisk Apollo VUT v Brné -17 -



(N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu:  Diploma Thesis

Typ pfedmétu: Povinny Rozsah (za sem.): 360dp
Pocet kreditd: 30 Doporuceny ro¢nik / semestr: 2. / letni
Forma vyuky: Vedeni dip. praci Zplsob zakondéeni: zapocet

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Tomas Kratochvil, Ph.D. (pfednasSejici) 100%

Stru¢na anotace predmétu

Elaboration of an individual technical diploma thesis.

Cile a vystupy

Cilem pfedmétu je zpracovani diplomové prace.
Absolvent pfedmétu je schopen (1) samostatné realizovat technicky projekt, (2) vytvorit k projektu technickou zpravu, (3)
projekt obhajit.

Odborna literatura a studijni pomucky

Podle pokyn( vedouciho diplomové prace (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci studenti a zplsob kontroly
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(N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Double-Entry Bookkeeping

Typ pfedmétu: Volitelny vSeobecny Rozsah (za sem.): 26p
Pocet kreditd: 3 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Martin Jilek (prednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Rules of law related to double-entry bookkeeping, rules of accounting.
2. Accounting system.

3. Closing account.

4. Exercises.

Cile a vystupy

Posluchaci se zorientuji v zakladnich pojmech, nauci se princip podvojného uétovani.

Pisemnou a Ustni zkouSkou se ovéfuje, Ze absolvent pfedmétu je schopen: (1) zauc¢tovat ucetni pfipady na zakladé
znalosti uc¢etni osnovy; (2) ukazat vyuziti probiranych Gétu (viz. osnova predmétu); (3) vysvétlit funkci ucetni uzavérky;
(4) vysvétlit funkci Ucetni zavérky; (5) urcit dopady nékterych ucetnich pfipadd do firemnich financi.

Odborna literatura a studijni pomucky

SKALOVA, J. Podvojné ucetnictvi 2013, Grada Publishing Praha. (zakladni literatura)
RUBAKOVA, V. Praktické ucetni pfipady 2013, Grada Publishing Praha. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci studentd a zptisob kontroly
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— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho pfedmétu: ~ Fundamentals of Digital Signal Processing

Typ pfedmétu: Povinny Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

prof. Ing. Milan Sigmund, CSc. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introduction to digital signals and systems, classification of signals, applications.

. Signal processing in time domain, periodic and aperiodic signals, typical examples.
. Signal processing in frequency domain, discrete Fourier transform, applications of DFT.
. Spectral analysis of signals, time-frequency analysis, sliding DFT.

. Correlation and convolution, properties, application examples, interrelationship.

. Discrete transforms, cosine transform, wavelet transform.

. Random signals, statistical properties, stacionarity, stochastic processes.

. Digital filters, basic filter structures, block diagram representation, filter design.

. Signals in noise, properties of noise, white noise, filtering, signal restoration.

10. Analysis of finite word length effects, sampling, quantization, signal-to-noise ratio.
11. Discretelltime systems, system blocks, LTI systems.

12. Identification and analysis of discreteItime systems, impulse and step responses.
13. Examples of signal processing in multimedia, medicine, and security.

OCOoONOOOTAWN -

Computer exercises:

. Waveform generation using MATLAB, time vectors, periodic and aperiodic waveforms.
. Visualization of signals, 2D and 3D representations, multichannel signals.

. Spectra of typical periodic and aperiodic signals.

. Short-time spectral analysis of speech signal.

. Generation of echo in acoustic signals.

. Calculation of mel-frequency coefficients using cosine transform.

. Generation of typical random signals.

. Design of simple digital filters.

. Denoising of acoustic signals.

10. Statistical analysis of measured aperiodic signals.

11. Effect of nonlinear amplifier on signal spectrum.

12. Signal modulation and demodulation for data transmission in communication.
13. Fundamental frequency of voice as biometric feature.

OCOoONOOOTAWN -

Cile a vystupy

Cilem predmeétu je seznamit studenty s nejcastéjSimi typy Cislicovych signalt a metodami jejich zpracovani a ukazat
analyzu systému véetné principu plsobeni systémU na signaly.

Absolvent pfedmétu je schopen: (1) zobrazit a popsat Cislicové signaly, (2) definovat a generovat potfebny Cislicovy
signal, (3) urcit spektrum a vlastnosti ¢islicovych signald, (4) analyzovat Cislicové systémy, (5) diskutovat vyhody a
nevyhody metod zpracovani signalu.

Odborna literatura a studijni pomtcky

MITRA, S.K. Digital signal processing. A computer-base approach. New York: The McGraw-Hill Companies, 2011.
(zakladni literatura)

KAMEN, E.W., HECK, B.S. Fundamentals of Signals and Systems. Englewood Cliffs: Prentice Hall, 2007. (zakladni
literatura)

IFEACHOR, E.C., JERVIS, B.W. Digital signal processing. A practical approach. Englewood Cliffs: Prentice Hall, 2002.
(zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Tisk Apollo VUT v Brné -20 -
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— .
——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho pfedmétu: ~ Fundamentals of Digital Signal Processing

Typ pfedmétu: Povinny Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly

Tisk Apollo VUT v Brné -21-
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— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Fundamentals of Telecommunication Systems

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

prof. Ing. AleS Prokes, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Telecommunication system common architecture, basic building blocks.

2. Formatting and source coding. Compression of voice, video (JPEG, MPEG) and digital data (LZW, Huffman coding).
3. Channel coding. Block and convolutional codes, concatenated codes, Turbo and LDPC codes.

4. Baseband modulation (PAM, PWM, PPM). Line codes. Spectrum and bit error probability calculation.

5. Detection of communication signals in noise. AWGN channel. Binary signal reception, hypothesis testing. Matched
filter.

6. Inter-symbol interference. Impulse shaping. Signal equalization (zero forcing, MMSE).

7. Band-pass modulation (AM, FM, MPSK, MSK, GMSK, MQAM). Constellation diagrams, bit error probability.

8. Multiple access systems (deterministic and stochastic). Multiplexing techniques.

9. Communication channel (metallic line, optical fiber, free space). Noise and fading channel. Diversity reception.

10. Spread spectrum techniques, FH/DS-SS.

11. Carrier frequency and phase synchronization. Symbol, frame and network synchronization.

12. Selected telecommunication systems and technology. ISDN, ADSL.

13. Selected telecommunication systems and technology. Satellite communication, optical fiber and wireless links.

Laboratory exercises:

1. Analog modulations.

2. Digital modulations.

3. Matched filter.

4. Baseband modulation, line codes.
5. Data transmission over ADSL.

Cile a vystupy

Cilem pfedmétu je seznamit studenty se strukturou obecného telekomunikaéniho systému, s vlastnostmi pfenosovych
prostfedi a s metodami zpracovani signalt v dil¢ich ¢astech tohoto systému.

Absolvent pfedmétu je schopen: (1) popsat strukturu obecného telekomunikacniho systému, (2) vysvétlit ¢innost
zakladnich stavebnich blokd, (3) charakterizovat pfenosova média a vlivy pfenosového prostredi, (4) vysvétlit metody
zpracovani signalll v dil¢ich ¢astech systému, (5) diskutovat metody zpracovani signall v konkrétnich systémech.

Odborna literatura a studijni pomucky

SKLAR, B. Digital Communications Fundamental and Applications. Upper Saddle River: Prentice Hall, 2001. (zakladni
literatura)

COUCH, L.V. Digital and analog Communications. Upper Saddle River: Prentice Hall, 2001. (zakladni literatura)
DUNLORP, J., SMITH, D.G. Telecommunications Engineering, CRC Press, 1994. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci studenti a zplsob kontroly

Tisk Apollo VUT v Brné -22 -
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——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho predmétu: ~ Microcontrollers for Advanced Applications

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26¢c+13p
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Ales Povala¢, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Source code: Doxygen, Subversion; coding style.

2. C language: constants and operators, control structures, preprocessor, functions, memory classes, pointers.

3. C language: arrays, strings, struct, union, enum, bit operations, inline, volatile, naked, state machines.

4. Embedded systems design principles, RTOS: cooperative RTOS, preemptive FreeRTOS.

5. AVR core: core and memories, clock sources, power saving modes, WDT, BOR, interrupts, 1/0 ports; JTAG, ISP,
bootloader, fuses, signature, calibration.

6. AVR peripherials and communication: counter/timer, RTC, ADC, UART, SPI, 12C, 1-wire.

7. Peripherals: buttons, normal LED, multiplexed LED, rotary encoder, text display, beeper, shift registers.

Computer exercises:

. Subversion, C style, pointers, C for AVR, Makefile.
. ISR, button dedouncing, timers.

. LCD display and UART.

. LED multiplexed display, rotary encoder.

. LED shift register, snake game.

. Cooperative RTOS, combining C with assembly.
. A/D converter and bargraph, buzzer.

. Temperature sensors DS18B20 and KTY81.

. EEPROM and 12C bus.

10. Real time clock and sleep modes.

OCOoONOOOTAWN -

Cile a vystupy

Cilem prfedmétu je prohloubit znalosti student( v oblasti mikroprocesorové techniky a programovani v jazyce C,
seznamit je s nékterymi pokrogilymi postupy pro mikrokontroléry AVR a naucit je navrhovat hardware a programovat
firmware pro v praxi nejCastéji pouzivané periferie.

Absolvent predmétu je schopen: (1) popsat jednotlivé bloky mikrokontroléru AVR véetné pokrocilych funkci, (2) vytvaret
firmware v jazyce C vcetné specifik jazyka pro AVR-GCC, (3) diskutovat vhodnost riznych druht displej v aplikaci s
mikrokontrolerem, (4) diskutovat vyhody a nevyhody jednoduchych sbérnic pro pouziti s mikrokontrolerem, (5) navrhnout
pfipojeni rGznych periferii k mikrokontroleru, (6) navrhnout a sestavit vlastni zafizeni s mikrokontrolerem véetné
firmwaru.

Odborna literatura a studijni pomucky

GANSSLE, J.G. The art of designing embedded systems. 2nd ed. Boston: Elsevier / Newnes, 2008. (zakladni literatura)
BARNETT, R.H., O'CULL, L., COX, S. Embedded C programming and the Atmel AVR, 2nd ed. NY: Thomson Delmar
Learning, 2007. (rozSifujici literatura)

GANSSLE, J.G. Embedded hardware. Boston: Elsevier/Newnes, 2008. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) | |

Rozsah a obsahové zaméreni individualnich praci studentd a zplisob kontroly
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— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Microprocessors and Architectures

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26¢c+13p
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Ales Povala¢, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Development boards and tools for ARM Cortex-M.

. ARM Cortex-M core.

. Overview of advanced C languge.

. EmBIlocks and Kinetis Design Studio environments, mbed.org platform.

. Kinetis: basic functions, button drivers, LED shield, Xtrinsic sensors, Ethernet interface.
. STM32: basic functions, matrix keyboard, USB interface, gyroscope, audio applications.
. Raspberry Pi: basics of embedded Linux.

~NOoO O WN -

Computer exercises:

1. KL25Z: basics, button drivers, LED shield.

2. KL25Z: introduction to Freedom boards, CodeWarrior, sensors (Freescale).
3. KL25Z: individual work with sensors (Freescale).

4. KL25Z+K64F: mbed.org platform.

5. K64F: Ethernet interface.

6. STM32: basics, matrix keyboard.

7. STM32: USB inferface, gyroscope.

8. STM32: audio applications, sound input and output.
9. Individual projects presentation.

10. Raspberry Pi: embedded Linux basics.

Cile a vystupy

Cilem prfedmétu je seznamit studenty s jddrem ARM Cortex-M, s mikrokontroléry STMicroelectronics STM32 a
Freescale Kinetis, naucit je programovat tyto mikrokontroléry v jazyce C a ziskat zku$enosti s riznymi vyvojovymi
prostfedimi.

Absolvent pfedmétu je schopen: (1) popsat strukturu jadra ARM Cortex-M, (2) popsat zakladni bloky mikrokontrolér(i
STMicroelectronics STM32 a Freescale Kinetis, (3) vyuZzivat pro prototypovani vyvojové desky vyrobcl mikrokontrolér(,
(4) obsluhovat vybrané pokrocilé periferie pfipojené k mikrokontroléru, (5) orientovat se v rliznych pouzivanych
vyvojovych prostfedich pro jadro ARM Cortex-M, (6) vytvaret vlastni softwarové projekty s podporou rozhrani USB a
Ethernet.

Odborna literatura a studijni pomtcky

MARTIN, T. The Insider's Guide To The STM32 ARM Based Microcontroller. Hitex Ltd., UK, 2008. (zakladni literatura)
GANSSLE, J.G. Embedded Systems, World Class Design. Newnes, 2008. (zakladni literatura)
GANSSLE, J.G. Embedded hardware. Boston: Elsevier/Newnes, 2008. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci student(i a zpisob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Microwaves and RF Design

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 2. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

prof. Dr. Ing. Zbynék Raida (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introduction to computational electromagnetics, MATLAB.

. Finite-difference method: potential distribution, wave propagation in waveguide.

. Finite-element method: potential distribution, wave propagation in waveguide.

. Finite elements: analysis of 2D and 3D structures.

. Time domain finite differences: transients in waveguides.

. Time domain finite elements: transients in waveguides.

. Moment method: analysis of wire antennas.

. Commercial software: ANSOFT HFSS, ANSOFT Designer.

. Conventional optimization methods: steepest descent, Newton method, Optimization Toolbox of MATLAB.
10. Global optimization: genetic algorithms, swarm optimization, multi-objective optimization.
11. Design of planar filters.

12. Design of power dividers.

13. Design of other planar components.

OCOoONOOTRAWN -

Laboratory exercises:

1. MATLAB for computational electromagnetics.

. Finite differences, modal analysis of resonators.
. Finite elements: modal analysis of resonators.

. Finite elements: wave propagation in waveguide.
. Finite elements: arbitrarily shaped waveguide.

. Time-domain finite elements.

. Design of frequency filters.

. Local optimization.

O~NO A WN

Cile a vystupy

Cilem pfedmétu je seznamit studenty s principy zakladnich numerickych metod pro analyzu mikrovinnych obvodu a
antén, a dale s vyuzitim standardnich i nestandardnich optimalizacnich postupl pro navrh mikrovinnych struktur.
Absolvent pfedmétu je schopen (1) pouzit zakladni numerické metody pro analyzu mikrovinnych obvod( a antén, (2)
vyuzit standardni a nestandardni optimaliza&ni postupy pro navrh mikrovinnych struktur, (3) navrzenou strukturu
realizovat a experimentalné ovéfit jeji vlastnosti.

Odborna literatura a studijni pomucky

SILVESTER, P.P., FERRARI, R.L. Finite Elements for Electrical Engineers. Cambridge: Cambridge University Press,
1996. (z&kladni literatura)

GILL, P.E., MURRAY, W. Numerical methods for constrained optimization. London: Academic Press, 1974. (zakladni
literatura)

DAVIDSON, D.B. Computational electromagnetics for RF and microwave engineering, 2/E, Cambridge: Gambridge
University Press, 2010. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci studenta a zptisob kontroly
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Nazev studijniho predmétu:  Mobile Communications

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Martin Slanina, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Data transmission in mobile networks, introduction.

. Third generation mobile networks - UMTS.

. UMTS - architecture evolution (rel. 99, rel. 4, rel. 5).

. UMTS - radio resources management.

. UMTS - high speed data transmission HSPA.

. LTE - Long Term Evolution, 3GPP Release 08. Physical layer description.
. LTE architecture, system properties.

. LTE -Radio resources management.

. Wireless Access networks (802.xx), WLAN 802.11 a, b, g, n.

10. Wireless Personal Networks WPANSs.

11. WIMAX and Mobile WiMAX - broadband wireless access networks.

12. LTE and Mobile WiMAX convergence, evolution of the 4G.

13. ITS networks (Intelligent transportation System), Car2Car and Car2X communication.

OCOoONOOOOTAWN -

Laboratory exercises:

1. Measurement in GSM network.

2. Measurement in UMTS network.

3. Measurement in LTE network.

4. Throughput analysis in mobile networks.

5. Wireless systems coexistence impact on the transmission parameters.

Cile a vystupy

Cilem prfedmétu je seznamit studenty s koncepci a ¢innosti systémud mobilnich komunikaci pro datové prenosy,
uzivanych v sou¢asné dobé v nasi republice i ve svété a naznacit sméry, kterymi se budou mobilni komunikace ubirat v
blizké budoucnosti.

Absolvent pfedmétu je schopen: (1) vysvétlit princip datovych pfenosu v siti GSM a v mobilnich sitich 3. a 4. generace,
(2) srovnat vlastnosti radiovych rozhrani riznych systém( mobilnich siti, (3) popsat komunikaci v bezdratovych
pfistupovych sitich s vyuzitim modelu OSI, (4) analyzovat a interpretovat provoz v mobilnich sitich, (5) diskutovat
vlastnosti riznych systémud mobilnich siti.

Odborna literatura a studijni pomtcky

HILLEBRAND, F. (Ed.) GSM and UMTS: The Creation of Global Mobile Communication. Chichester (UK): Wiley, 2002.
(zakladni literatura)

ERGEN, M. Mobile Broadband Including WiMAX and LTE. New York: Springer, 2009. (zakladni literatura)

COX, C. An Introduction to LTE: LTE, LTE-Advanced, SAE, VoLTE and 4G Mobile Communications: Second Edition.
Chichester: Wiley, 2014. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Rozsah a obsahové zaméreni individualnich praci studenta a zptisob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Multimedia in Telecommunications

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Martin Slanina, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Basics of TV colorimetry.

2. Principles ot television transmission. The basic concepts of video technology. Image scanning, structure of the CVBS
signal, distortions.

. Analog television standards. Analog interfaces used in video technology.

. Devices for capturing of video signals.

. Displays. CRT tubes, LCD, OLED and plasma panels, projection systems.

. Digitizing video signals. Digital interfaces.

. Digital video compression. Standards JPEG, MPEG1, MPEG2.

. Modern compression standards, part 1. MPEG4 Part 2, MPEG4 Part 10.

. Modern compression standards, part 2. Dirac, SMPTE VC-1, H.265. Digital audio processing and compression.
10. Multimedia transmission in IP networks.

11. Video recording - Magnetic tapes, optical discs CD, DVD, BD, players and recorders.

12. Objective and subjective video quality assessment.

13. Trends and perspectives in video technology. 3DTV, UDHTV.

O©oO~NOO O~ W

Laboratory exercises:

. Composite video signal waveform analysis.
. Modulation transfer function measurement.
. Color fidelity measurement.

. Nonlinear video editing using PC.

. IP-based video delivery.

. HTTP adaptive streaming analysis.

. Plenoptic image capture.

. High dynamic range imaging.

O~NO R WN -

Cile a vystupy

Cilem pfedmétu je seznamit studenty s metodami a technickymi prostfedky pro snimani, zobrazovani, zaznam,
zpracovani a méreni analogovych a zejména digitalnich obrazovych signall a zvukovych signald.

Absolven pfedmétu je schopen: (1) vysvétlit reprezentaci barevnych svétel v riznych standardnich prostorech a
vypocitat barevné souradnice pfi miseni svétel, (2) popsat vlastnosti a zplsob vytvoreni obrazového signalu, (3) vysvétlit
princip ¢innosti obrazovych snimacu riiznych provedeni a rlznych typl zobrazovacu, (4) vysvétlit a aplikovat nastoje
obrazovych a zvukovych zdrojovych kodekd, (5) zvolit vhodna rozhrani a formaty signald pro propojeni multimedialnich
zafizeni, (6) analyzovat vlastnosti zvoleného multimedialniho systému.

Odborna literatura a studijni pomtcky

LUTHER, A.C. Digital Audio and Video. London: Artech House, 1997. (zakladni literatura)

FISCHER, W. Digital Television. Berlin: Springer Verlag, 2004. (zakladni literatura)

WIEN, M. High Efficiency Video Coding: Coding Tools and Specification (Signals and Communication Technology).
Berlin: Springer Verlag, 2015. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci student(i a zplisob kontroly
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Nazev studijniho predmétu: ~ Optical Communications and Networks

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 2. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

prof. Ing. Otakar Wilfert, CSc. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. System aspects of photonics.

. Photonics optics.

. Nonlinear optics.

. Optical lenses and components.

. Optical resonators and laser theory.

. Optical transmitters and receivers.

. Laser applications.

. Fundamentals of optical communications and photonic networks.
. Optical fibers and fiber amplifiers.

10. Optical fiber communications.

11. Atmospheric transmission media in optical spectrum.
12. Optical wireless links.

13. Future of optical communication.

OCOoONOOOTAWN -

Laboratory exercises:

. Measurement of wavelength of the laser radiation.

. Measurement of geometrical parameters of the laser beam.
. Measurement of laser diode and LED characteristics.
. Measurement of attenuation in optical fibers.

. Transmission of information via optical fiber.

. Measurement of reflectance.

. Measurement of polarization.

. Measurement of contrast in interference pattern.

. Measurement of characteristics of optical filters.

10. Measurement of attenuation in atmosphere.

OCoONOOOPAWN -

Cile a vystupy

Cilem tohoto pfedmétu je seznamit studenty s horizontalnimi, vertikalnimi i indoor optickymi komunikacnimi systémy,
jejich jednotlivymi komponenty a konkrétnim vyuZitim. Studenti se nau€i navrhovat optické vlaknové i bezkabelové
spoje. Soucasti vyuky je i seznameni se s vyuzitim optickych soliton( pfi optickych prenosech, zesilujicimi i
nezesilujicimi optickymi vlakny a vinovym multiplexem (WDM). Bude také probirana budoucnost optickych komunikaci.
Absolvent pfedmétu bude schopen: (1) navrhnout opticky viaknovy spoj, (2) navrhnout opticky bezkabelovy spoj, (3)
porovnat jednotlivé optické sité, (4) vysvétlit funkci hybridnich spojl, (5) porovnat jednotlivé optické zdroje a detektory a
diskutovat jejich vyhody a nevyhody.

Odborna literatura a studijni pomtcky

SALEH, B.E.A., TEICH, M.C. Fundamentals of Photonics. Wiley-Interscience. 2nd edition, New York 2007. (zakladni
literatura)

MILLER, J., FRIEDMAN, E. Optical Communications Rules of Thumb. McGraw-Hill Companies, New York 2002.
(rozSifujici literatura)

GAGLIARDI, R.M., KARP, S. Optical Communications. John Wiley, New York 1995. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Optical Communications and Networks

Typ pfedmétu: Povinny Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 2. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu:  Professional Success

Typ pfedmétu: Volitelny vSeobecny Rozsah (za sem.): 26p
Pocet kreditd: 3 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Martin Jilek (prednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Ethic - general and economic meaning.

2. Corporate identity,culture,image - means of launching ethic into corporate enviroment.
3. Unethical behaviour - corruption, laundering of dirty money, lobbying.

4. Ethical behaviour in international corporate enviroment.

5. Conditions for business activities in Europe, cultural diversity.

6. Law aspects of business.

7. Communication skills.

8. Business negotiations.

9. Demeanour.

Cile a vystupy

Studenti budou schopni Iépe zhodnotit konkrétni situace v podnikatelském prostfedi v Ceské republice, ale i v zahraniéi.
Na zakladé pfislusného zhodnoceni pak odvodi svUj vlastni nazor na danou situaci. Dale, charakterizuji strukturu
pravniho systému v CR a odvodi svéa pfipadna laicka stanoviska v pravni oblasti. Budou schopni aplikovat postupy v
oblasti etikety, at' pfi b&Zném lidském kontatku &i pfi specialnich pfilezitostech.

Studenti vysvétluji nékteré zakladni pojmy podnikatelské etiky, definuji implementaci etiky do firemniho prostredi.
Diskutuji aktualni negativni etické jevy s ekonomickym rozmérem ve spole¢nosti. Demonstruji kulturni a ekonomické
odlignosti v ramci Evropy, popf. i dalSich zemi. Charakterizuji dllezité pojmy a skuteénosti pravniho prostiedi Ceské
republiky. Na modelovych pfikladech praktikuji dovednosti z riiznych oblasti etikety.

Odborna literatura a studijni pomtcky

SRONEK, I. Etiketa a etika v podnikani, Management Press. (zakladni literatura)
DYTRT, Z. Etika v podnikatelském prostfedi, Grada Publishing, Praha, 2006. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci studenti a zplsob kontroly
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Nazev studijniho predmétu: ~ Programmable and Logic Devices

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Michal Kubicek, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introductiona to digital integrated circuits, history and development of CPLDs and FPGAs.

. Introduction to VHDL programming language.

. The basics of digital systems: gates, flip-flops, shift registers, counters.

. Theory of finite state machines, Moor and Mealy state machines.

. Practical design and application of finite state machines, microsequencers.

. Basis architecture of FPGAs and CPLDs: logic cells, programmable interconnect, I/O cells.

. Timing of digital circuits, metastability, methods for increasing clock frequency.

. FPGA clock domains, clock enabling, clock management, synchronous and asynchronous reset.
. Memory structures in FPGAs, use of RAM, ROM and FIFO.

10. Digital signal processing in FPGAs, dedicated blocks for DSP acceleration.

11. Advanced FPGA structural features, HARD and SOFT IP cores, implementation of basic IP cores.
12. Processors in FPGA, SoC, FPGA manufacturing technology, FPGA configuration.

13. Signal integrity, PCB and power design for FPGA, radiation effects.

OCOoONOOOOTAWN -

Computer exercises:

. Introduction to VHDL and ISE design tool.

. Basic functions, combinational logic (decoding).

. Hierarchical design, usage of schematic.

. Implementation of sequential systems (counters).

. State machines and their VHDL description.

. Structural description, testbench, simulation.

. LFSR counter, timing parameters, power consumption of FPGA.
. Usage of IP cores.

. Usage of ChipScope tool.

10. Microprocessors in FPGA - PicoBlaze, basic usage.

11. Microprocessors in FPGA - PicoBlaze, custom peripherals.
12. Microprocessors in FPGA - MicroBlaze.

OCoONOOOTAWN -

Cile a vystupy

Cilem pfedmétu je naudit studenty zakladni principy prace s modernimi obvody PLD, pfedevsim CPLD a FPGA, a to jak
z hlediska jejich konfigurace (programovani), tak jejich vybéru a aplikace (zaclenéni do systému).

Absolvent pfedmétu: (1) dokaze vytvofit popis jednoduchého Eislicového systému pomoci jazyka VHDL, (2) dokaze
provést verifikaci Cislicového systému s vyuzitim jazyka VHDL, (3) je schopen vybrat vhodny typ stavového automatu pro
konkrétni aplikaci a vybér zdlvodnit, (4) je schopen provést navrh a implementaci stavového automatu pomoci jazyka
VHDL, (5) dokaze porovnat architektury riznych obvodd PLD a vybrat vhodnou architekturu pro danou aplikaci, (6) je
schopen stanovit pozadavky na ¢asoveé parametry designu a ovéfit jejich splnéni po jeho implementaci, (7) umi
implementovat zakladni IP jadra, jako jsou paméti a jednoduché bloky pro Cislicové zpracovani signalt (FIR filtry), (8)
dokaze do obvodu FPGA implementovat jednoduchy mikrokontrolér, naprogramovat jej a pouzit v cilové aplikaci, (9) je
schopen stanovit pozadavky na napajeci systém obvodu FPGA, (10) dokaze provést rozvahu a nalézt vhodné feseni
signalové integrity.

Odborna literatura a studijni pomtcky

PONG, P.C. FPGA Prototyping by VHDL Examples: Xilinx Spartan-3 Version. Wiley-Interscience, 2008. (zakladni
literatura)

MAXFIELD, C. FPGAs: Instant Access. Newnes, 2008. (zakladni literatura)

MAXFIELD, C. The Design Warrior's Guide to FPGAs. Elsevier, 2004. (zakladni literatura)
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Nazev studijniho predmétu: ~ Programmable and Logic Devices

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci studenti a zplsob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho predmétu: ~ Radars and Navigation Systems

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 2. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Jifi Sebesta, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Definition of the radiolocation, radar classification and their applications, radar parameters, radar frequencies, primary
radar block diagram.

2. Detection of radar signal in noise, detection probability, target characteristics, radar cross section, effects of clutter.
3. Radar equation, propagation of radar waves, radar antennas, beamforming techniques, space scanning.

4. Radar hardware, RF power sources, radar receivers, duplexers, phase shifters for antenna arrays, signal processors,
displays for radars.

5. Radar signals, moving target effects, ambiguity function, moving target indication methods, synthetic aperture radars,
radar information distribution.

6. Radar applications, marine radars, air surveillance radars, collision avoidance radar, over the horizon radar, radar
sensors, meteorological radars, altimeters, ground-penetrating radars.

7. Passive radars, direction of arrival method, time difference of arrival method, military applications, radio astronomy,
RFID systems.

8. Fundamentals of navigation theory, instruments and computing methods, maps and their projections, world geodetic
systems, AM,PM, FM and IM navigation systems.

9. Air traffic control systems, instrument landing, NDB, VOR, ILS, MLS.

10. Fundamentals of global navigation satellite systems, GPS-NAVSTAR, GALILEO, GLONASS, BEIDOU, QZSS.

11. Architectures of GNSS receivers, algorithms for time and position calculation, communication interface.

12. Augmented GNSS, GNSS applications, system solutions.

13. Field trip to ATC department (Brno airport) or to RAMET Kunovice, ERA Pardubice or ELDIS Pardubice.

Laboratory exercises:

1. Multistatic CW radar, trajectory reconstruction of moving targets.

2. Secondary surveillance radar, ADS-B signal reception and processing.
3. Passive TDOA radar.

4. Radio direction finder.

5. Inertial navigation.

6. GNSS receivers.

Cile a vystupy

Cilem pfedmétu je seznamit studenty s moderni radiolokacni a radionavigacni technikou, teorii radiolokace a
navigac¢nimi metodami vyuzivajicimi elektronické prostredky.

Absolvent pfedmétu je schopen (1) analyzovat feseni radiolokac¢nich systému véetné zpracovani radarovych signalu, (2)
analyzovat rfes$eni radionavigacnich systému véetné zpracovani navigac¢nich signald, (3) aplikovat GNSS systémy v
realné praxi.

Odborna literatura a studijni pomtcky

SKOLNIK, M.I. Introduction to Radar Systems. 3rd ed. McGraw-Hill, 2001. (zakladni literatura)

KAPLAN, E.D., HEGARTY, C.J. Understanding GPS Principles and Applications. 2nd ed. Artech House, 2006. (zakladni
literatura)

RICHARDS, M.A. Fundamentals of Radar Signal Processing. 1st ed. McGraw-Hill, 2005. (doporucena literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly
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Néazev studijniho pfedmétu: ~ RF Engineering and Identification

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 2. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Dr. Techn. Vojtéch Derbek (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Fundamental principles of operation, 1-bit transponder, full-duplex and half-duplex procedures, sequential procedures.
2. Inductive coupling, electromagnetic coupling with backscatter, close coupling, electrical coupling, data transfer
between a tag and a reader.

3. Physical Principles of RFID Systems, Magnetic Field, transponder operation in magnetic field, transponder-reader
system, magnetic materials.

4. Electromagnetic waves, polarization, principle of microwave transponder in electric field, SAW-transponder.

5. Frequency Ranges and Radio Licensing Regulations, coding and modulation, data integrity and security.

6. Standardization, radio interface, protocol structure, coding, anti-collision algorithms.

7. Antennas from the perspective of tag and reader.

8. The Architecture of Electronic Data Carriers, Transponder with Memory Function, Microprocessors-based RFID.

9. Architecture of an analog frontend, control unit, algorithms for performance optimization.

10. Sources of noise and methods of its minimization, sensitivity, monostatic and bi-static system, direct coupling of
transmitter and receiver.

11. Measurement of systems parameters, performance, conformance, LLRP protocol.

12. RFID in Wireless Sensor Networks, UWB, Ranging, Practical aspects of RFID systems, application, manufacturing,
and internet of things.

13. Dynamic positioning for automotive applications based on UWB technologies.

Laboratory exercises:

1. Design of UHF EPC Class 1 Gen 2 reader functions using SW-defined radio.

2. Measurement of signals in the UHF band using the designed demodulator, spectral analysis.

3. Design of HF reader functions using SW-defined radio.

4. Measurement of parameters in HF band, sideband analysis, bits identification and protocol flow.

5. Analysis of functions of a commercial reader, tracking of the processes of modulation and demodulation, symbol
shaping.

Cile a vystupy

Cilem pfemétu je seznamit studenty s praktickym pouZitim RF technologii v oblasti radiofrekvenéni identifikace a
prohloubeni souvislosti mezi znalostmi v oblastech RF hardwaru, digitalniho zpracovani signalu a efektivni a bezpe¢né
bezdratové komunikace.

Absolvent pfedmétu je schopen: (1) vysvétlit operacni principy pasivnich, semi-pasivnich a aktivnich RFID, (2) popsat
¢innost transpondéru v elektromagnetickém poli, (3) popsat architekturu bezdratovych elektronickych datovych nosicu,
transpondéru s pamétovou funkci a mikroprocesorovych RFID, (4) popsat architekturu analogového frontendu tagu a
CteCky a architekturu kontrolni jednotky, (5) diskutovat vlastnosti RFID technologie v jednotlivych frekvenénich pasmech,
(6) navrhnout algoritmy pro Cislicové zpracovani signalu (tvarovani signalu, filtrace, spektralni analyza) v modulu
modulatoru a demodulatoru RFID &tecky, (7) v praxi aplikovat radarovou rovnici pro Sifeni signalu.

Odborna literatura a studijni pomucky

DOBKIN, D.M. The RF in RFID: Passive UHF RFID in Practice, Newnes, 2008. (zakladni literatura)
FINKENZELLER, K. RFID Handbook: Fundamentals and Applications in Contactless Smart Cards, Radio Frequency,
Identification and Near-Field Communication. Wiley, 2010. (rozSifujici literatura)

APRET, D. RFID at Ultra and Super High Frequencies: Theory and application, Wiley, 2009. (rozsifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) | |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Néazev studijniho pfedmétu: ~ RF Engineering and Identification

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 2. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska
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Nazev studijniho pfedmétu:  RF Measurements and Automation

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Jifi Dfinovsky, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Measurement error definition, error quantification. Correct measurement rules.
. Automation measurements.

. Introduction to LabVIEW environment.

. A/D convertors.

. Signal generators.

. Basic oscilloscope measurements.

. Frequency measurements.

. Spectrum analysers.

. Scalar network analysers.

10. Vector network analysers.

11. Impedance analysers.

12. Data acquisition units.

13. Software defined measurement devices.

OCONOOOORWN-—-

Laboratory exercises:

1. Introduction to LabVIEW environment.

2. Two port RF device measurement by spectral analyser.
3. Measurement on Vector Network Analyser.

4. Basic measurement with oscilloscope.

Cile a vystupy

Seznamit studenty s principy zakladnich méficich metod pouzivanych pfi mérenich ve vysokofrekvenéni technice.
Seznamit studenty s vyuzitim rlznych programovych prostfedi vhodnych pro tvorbu automatizovanych méficich systéma.
Absolvent pfedmétu je schopen (1) pouzivat zakladni méfici metody, umi (2) analyzovat namérena dat a umi (3)
navrhnout moderni automatizovany méfici systém a realizovat ovladaci program v prostiedi Agilent VEE (4), Matlab (5)
a LabView (6).

Odborna literatura a studijni pomtcky

SYDENHAM, P. Handbook of Measurement Science, Volume 1, Theoretical Fundamentals. John Wiley & sons,
Eastbourne, 1986. (zakladni literatura)

SYDENHAM, P. Handbook of Measurement Science, Volume 2, Practical Fundamentals. John Wiley & sons,
Eastbourne, 1988. (zakladni literatura)

PIEPER, J.M. Automatic Measurement Control (A tutorial on SCPI and IEEE 488.2). Rohde&Schwarz GmbH & Co.KG,
2007. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zpisob kontroly
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Nazev studijniho predmétu: ~ Satellite Communications and Networks

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

prof. Ing. Miroslav Kasal, CSc. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introductory information, history of point-to-point links and satellite links.
. General description of a point-to-point link.
. Propagation of electromagnetic waves.

. Communication equation.

. Satellite links - satellite orbits.

. Satellite link budget - basic analysis.

. Overall satellite link budget.

. Propagation of satellite signals.

. Types of transmitted signals.

10. Technology of satellites.

11. Satellite communication systems.

12. Satellite navigation.

13. Research and experimental satellites.

OCOoONOOOOTAWN -

Laboratory exercises:

1. Measurement of real VSAT system with two terminals.

2. Microwave filter measurement using vector network analyzer.

3. Doppler frequency shift, signal delay and telemetry of LEO and HEO satellites.

4. GPS positioning and accuracy evaluation in dependence on the number of received satellites.
5. Evaluation of satellite downlink budget.

Cile a vystupy

Stale vétsi uplatnéni druzicovych komunikacnich systému, a zvlasté systému s individualnim pristupem (VSAT,
INMARSAT, IRIDIUM, GPS apod.), vyZzaduje vychovu kvalifikovanych odbornikd v fadném i postgradualnim studiu.
Zaméreni pfedmétu je orientovano na pochopeni fyzikalnich souvislosti druzicové komunikace pfi srovnani s
terrestrialnimi radiovymi systémy.

Absolvent pfedmétu je schopen: (1) popsat a vysvétlit rozdily v radiové komunikaci v pozemnich smérovych a
druzicovych spojich, (2) popsat rusivé efekty ovliviiujici Sifeni radiovych vin v pozemnich smérovych a druzicovych
spojich, (3) napsat komunikacéni rovnici a vysvétlit vyznam jednotlivych parametrd, (4) vyjmenovat a vysvétlit techniky
zpracovani signall v digitalnich pozemnich smérovych spojich a v digitalnich druzicovych spojich, (5) charakterizovat
jednotlivé techniky vicenasobného pfistupu ke spoleénému pfenosovému médiu, (6) charakterizovat parametry
druzicové orbity a popsat postup vypoctu predikce polohy druzice, (7) definovat zakladni typy druzicovych orbit a
zhodnotit jejich vyhody a nevyhody, (8) vysvétlit efekty, které pohyb druzice rusi, (9) vycislit energetickou bilanci uplinku &
downlinku druzicového spoje, v pfipadé jasné oblohy a za desté, (10) popsat zakladni rysy druzicovy komunikacénich
systémU pevné (VSAT, DBS, Intelsat, Eutelsat) i pohyblivé (satelitni telefonie - Iridium, Inmarsat, Thuraya) sluzby, (11)
vysvétlit principy druzicové navigace, (12) popsat zakladni rysy globalnich druzicovych navigac¢nich systém( GPS,
Glonass, Galileo, (13) uvést zakladni stavebni ¢asti télesa druzice.

Odborna literatura a studijni pomucky

MARAL, G., BOUSQUET, M. Satellite Communications Systems. John Wiley&Sons Ltd. England 1993. (zakladni
literatura)

EVANS, B.G. Satellite Communication systems 3rd edition. The Institution of Electrical Engineers, London 2000.
(zakladni literatura)

PRATT, T., BOSTIAN, C., ALLNUTT, J. Satellite Communications. John Wiley & Sons Inc., 2003. (doporu¢ena
literatura)

Informace ke kombinované nebo distan¢ni formé
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Nazev studijniho predmétu: ~ Satellite Communications and Networks

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13I
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly
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— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Software Defined Communications

Typ pfedmétu: Povinny Rozsah (za sem.): 261+13p
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Roman Marsalek, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

1. Software defined radio concepts, architectures of transceivers, bandpass sampling.
2. Number representation, arithmetic in fixed point, FFT algorithms.

3. CORDIC algorithm, frequency synthesis.

4. Hardware resources for SDR implementation - DSP, FPGA, VHDL introduction.

5. Sampling rate conversion, CIC filters, Farrow interpolator.

6. Digital filters and their FPGA implementation, basic blocks for DSP in FPGA.

Laboratory exercises:

1.-2. Basic SDR blocks (arithmetics, DDS, filters).
3.-4. FM modulation and demodulation in SDR.

5.-6. Software environment Xilinx ISE, IP CoreGen.
7.-8. BPSK/QPSK modulator in FPGA.

9.-10. Software defined radio USRP N200, GNU radio.
11.-12. FM receiver in SDR USRP.

Cile a vystupy

Cilem predmétu je seznamit studenty s konceptem a praktickym pouzitim principu softwarového a softwarové
definovaného radia. Cilem pocitacovych cviCeni je ziskat praktické zkuSenosti s implementaci zakladnich ¢asti
komunikacniho fetézce. Studenti budou seznameni s dostupnymi softwarovymi prostfedky pro implementaci metod
zpracovani signalli v programovatelnych logickych obvodech.

Absolvent pfedmétu je schopen: (1) popsat zakladni hardwarové prostfedky vhodné pro implementaci softwarového
radia, (2) vypocitat reprezentaci realnych ¢isel v riznych éiselnych formatech s pevnou radovou ¢arkou, (3) sestavit
program pro obvod FPGA implementujici zakladni stavebni bloky radiového vysilace, (4) zvolit architekturu pro
implementaci FIR filtru s ohledem na pozadavky pro implementaci v obvodu FPGA, (5) diskutovat mozna reSeni
interpolace a decimace signall v softwarovych transceiverech, (6) vysvétlit ¢innost algoritmu CORDIC a jeho aplikace v
softwarovém radiu.

Odborna literatura a studijni pomtcky

KENNINGTON, P.B., RF and baseband techniques for software defined radio, Artech House, 2005. (zakladni literatura)
REED, J.H., Software Radio: A Modern Approach to Radio Engineering, Prentice Hall, 2002. (rozsifujici literatura)
VANKKA, J., Digital Synthesizers and Transmitters for Software Radio, Springer, 2005. (rozSifujici literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci studentd a zplisob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Statistics in Telecommunications

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13c
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. RNDr. Jitka Poménkova, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introduction to the subject, probability theory, dependent and independent experiments, conditional probability.
. Distribution of one-dimensional discrete random variables and its characteristics.

. Distribution of one-dimensional continuouse random variables and its characteristics.

. Multinomial random variables.

. The central limit theorem and the law of large numbers.

. Introduction to the theory of statistics, point and interval estimation, confidence intervals.
. Hypothesis testing, the parametric and the nonparametric approach.

. Gaussian mixed models.

. Random processes.

10. Orthogonal transformation, Karhunen-Loev transformation, PCA.

11. Spectrum estimation techniques (parametric and nonparametric methods).

12. Detection of hidden signals in noises. ROC curve.

13. Applications - time-frequency analysis.

OCOoONOOOTRAWN -

Computer exercises:

1. Calculations on the discrete and the continuous distribution of random variables. Simulation in Matlab. The simulation
of the distribution of the data set and its estimation in Matlab.

2. Calculation of confidence intervals, the derivation of system reliability. Testing the significance of the estimates, the
parametric and the nonparametric approach.

3. Examples of Gaussian mixed models.

4. Examples of orthogonal transformation.

5. Calculation and testing for the presence of signal in the channel, goodness of fit tests.

6. Application of estimation methods on simulated signal spectrum.

Cile a vystupy

Navrhovany prfedmét teoretické nastavby se zaméruje na vyuziti vybranych matematickych metod v modernim
zpracovani komunikacénich signall a teorii bezdratové komunikace. Cilem pifedmétu je prezentovat studentim
magisterského studijniho programu Elektronika a sdélovaci technika specializovany matematicky aparat, ktery je
nezbytny k pochopeni principd moderni bezdratové komunikace.

Studenti by po absolvovani pfedmétu meéli byt schopni samostatné fesit problémy spojené s ovéfovanim a testovanim
predpoklad(l a vlastnosti o zkoumanych jevech a datovych souborech v telekomunikaéni oblasti. Absolvent predmétu je
schopen: (1) vycislit pravdépodobnosti jev(, (2) rozlisit nAhodné veli¢iny a popsat jejich charakteristiky, (3) testovat
statistické hypotézy parametrickym a neparametrickym zptisobem, (4) popsat hustoty pravdépodobnosti smisenych
gausovskych modeld, (5) odhadnout tvar spektra a identifikovat spektralni slozky, (6) identifikovat a testovat pfitomnost
signalu v Sumu.

Odborna literatura a studijni pomucky

KOBAYASHI, H. et al. Probability, random processes, and statistical analysis, Cambridge University Press, 2012.
(z&kladni literatura)

GOPI, E.S. Algorithm Collections for Digital Signal Processing Applications Using Matlab, Springer, 2007. (doporucena
literatura)

KAY, S. Intuitive Probability and Random Processing using MATLAB, Springer 2005. (doporucena literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Rozsah a obsahové zaméreni individualnich praci studenti a zplisob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Statistics in Telecommunications

Typ pfedmétu: Povinny Rozsah (za sem.): 26p+13c
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Theoretical Informatics

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Radim Burget, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Information representation, objective oriented design.

. Information representation, introduction to data structures.
. Complexity, computability and automata theory.

. Information representation, linear data structures and sorting.
. Information representation - tree data structures.

. Information representation - graph theory.

. Information acccess - spanning tree.

. Information acccess - graph search.

. Information acccess - data mining.

10. Information acccess - decision trees.

11. Information acccess - genetic algorithms.

12. Information acccess - genetic programming.

13. Multithreaded computations, parallelization.

OCoO~NOOTPAWN -

Computer excercises:

. Introduction to OON.

. Information representation I.

. Information representation II.

. Linear data structures.

. Binary search trees.

. Graphs theory.

. Search in Graphs.

. Midexam.

. Search in Graphs - Dijkstra algorithm.
10. Data mining - decision trees.

11. Optimization - genetic algorithms.

OCOoONOOOOTRAWN -

Cile a vystupy

Cilem kurzu je seznamit studenty s teorii informace, variantami reprezentace informace, metodami zpfistupnéni
informace a zpUsoby dolovani informaci z dat s vyuzitim vypocetnich systému.

Absolventi jsou schopni navrhu a implementace rdznych forem abstraktnich datovych typl a jeho aplikaci na rfeseni
konkrétnich probléma. Pro jejich feSeni si umi pouzit linearni, stromové a grafové datové struktury, dale pak vyhledavat
v datovych strukturach a vyuzit genetické algoritmy pro prohledavani stavového prostoru a optimalizaci.

Odborna literatura a studijni pomtcky

LEUWEN, J., WATANABE, O., HAGIYA, M. Exploring New Frontiers of Theoretical Informatics. Springer, 2000.
(zakladni literatura)

GOODRICH, T.M., TAMASSIA, R. Data Structures and Algorithms in Java. John Wiley & Sons, 2000. (zakladni
literatura)

BATTISTA, G., TOLLIS, I. Graph Drawing: Algorithms for the Visualization of Graphs. Prentice Hall, 1998. (zakladni
literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Theoretical Informatics

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Theory of Communication

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26p+13c
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

Ing. Radim Ciz, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Introduction to the theory of signals.

. Line codes.

. Effect of the noise in baseband communication.

. Modulations with harmonic carrier wave (AM, FM, PM).

. Basic keying techniques (ASK, FSK, PSK).

. Advanced keying techniques - part | (QPSK, O-QPSK, MSK, FFSK, GMSK).
. Advanced keying techniques - part Il (pi/4-DQPSK, 8PSK, MQAM, CAP).

. Intersymbol interference and equalization of communication channel.

. Pulse modulations - part | (PAM, PWM, PPM).

10. Pulse modulations - part Il (PCM, DPCM, DM, ADM, SDM).

11. Multiplexing and multiple access.

12. Effect of the noise in bandpass communication and modulations in optoelectronic.
13. Introduction to the information theory and coding.

OCOoONOOOOTAWN -

Computer excercises:

. AWGN channel.

. Matched filter and correlation receiver.

. Basic keying techniques (ASK, FSK, PSK).

. Principle of quadrature modulations (QPSK, 16QAM).
. Pulse modulations (DM, ADM, SDM, PCM).

. Spread-spectrum techniques.

OO WN -~

Cile a vystupy

Cilem pfedmétu je prostiednictvim odbornych prednasek v anglickém jazyce naucit studenty zakladni principy, na nichz
jsou zaloZeny moderni komunikaéni technologie a zaroven je obeznamit s anglickou terminologii, slovni zasobou a
specifiky anglickych odbornych textd z této oblasti.

Absolvent pfedmétu je schopen v anglickém jazyce:

- popsat principy a vlastnosti nejpouzivanéjSich linkovych kodu,

- vyjmenovat jednotlivé bloky digitdlniho komunikaéniho systému (sdélovaci soustavy) a vysvétlit jejich funkce,

- vypocitat modulacni a pfenosovou rychlost, ur€it minimalni potfebnou Sifku pasma pro prenos sdélovaciho signalu,

- vysvétlit model kanalu s aditivnim bilym Gaussovym Sumem, vypocitat bitovou chybovost a pravdépodobnost chybnéhc
pFijmu binarniho signalu, v pfipadé ruseni aditivnim bilym Gaussovym Sumem,

- popsat principy, definovat zakladni parametry a vyjmenovat vlastnosti zakladnich i modernich modula¢nich metod,

- popsat zakladni typy intenzitnich modulaci pouzivanych v optoelektronice,

- vysvétlit rozdil mezi rovhomérnym a nerovnomérnym kvantovanim, vypocitat vykon kvantizaniho Sumu, potfebny
pocet bitll A/D prevodniku, nakreslit pfevodni charakteristiky kompresoru a expandoru,

- popsat principy a vyjmenovat zakladni vlastnosti impulzovych modulaci,

- vysvétlit princip vzniku mezisymbolovych preslecht (I1SI) a Nyquistovy strategie nulovych ISI v okamzicich vzorkovani,
nakreslit a popsat kmito¢tové charakteristiky tvarovacich filtrd s umocnénym kosinusovym a Gaussovskym spektrem,
- vysvétlit princip a dllezitost taktové synchronizace ve sdélovacich systémech, vysvétlit ucel skramblovani,

- popsat princip zpétného a dopfedného zabezpeceni pfenosu proti chybam, vysvétlit princip a ucel prokladani dat,

- popsat obecny princip ekvalizace prfenosové funkce kanalu a vysvétlit funkci adaptivnich ekvalizérd,

- vysvétlit principy zakladnich metod multiplexovani signalti a mnohonasobného pfistupu ke spole¢nému prenosovému
médiu, popsat dva zakladni principy systému s rozprostfenym spektrem,

- popsat ortogonalni kmito¢tovy multiplex, definovat jeho zakladni parametry a vyjmenovat jeho charakteristické
vlastnosti a pfiklady pouziti v praxi,
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu: ~ Theory of Communication

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 26p+13c
Pocet kreditd: 4 Doporuceny ro¢nik / semestr: 1. / letni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakondgeni: zapocet a zkouska

- definovat a vypocitat zakladni veli€iny poZivané v teorii informace (mnozZstvi informace, entropie, redundance,
vzajemna informace, kapacita kanalu), vysvétlit princip trellis kédované modulace.

Odborna literatura a studijni pomtcky

PROAKIS, J.G. Digital Communications. 4th ed., New York (USA): McGraw-Hill, 2001. (zakladni literatura)

HAYKIN, S., MOHER, M. Introduction to Analog & Digital Communications. 2nd ed. New Jersey (USA): John Wiley &
Sons, 2007. (zakladni literatura)

SKLAR, B. Digital Communications. 2nd ed. Upper Saddle River (USA): Prentice Hall, 2003. (doporuc¢ena literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustredéni) | |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly

Tisk Apollo VUT v Brné -45 -



(N l | | Vysoke uceni technické v Brné D
U Podklady pro akreditacni komisi

— .
——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho pfedmétu:  Theory of Electronic Circuits

Typ pfedmétu: Volitelny oborovy Rozsah (za sem.): 261+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Laboratorni cviceni Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Jifi Petrzela, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Fundamental lawsand theorems inelectronic circuits.

. Network functions and parameters, zeroes and poles.

. Design of passive analog filters.

. Matrix methods of solving linearized circuits with passive two-terminal devices.
. Matrix methods of solving linearized circuits with regular devices with multiple terminals.
. Matrix methods of solving linearized circuits with operational amplifiers.

. Matrix methods of solving linearized circuits with modern functional blocks.

. Sensitivity and tolerance analysis of electronic circuits.

. Noise analysis of electronic circuits.

10. Synthesis of passive two-terminal structures.

11. Feedback theory and stability.

12. Oscillators.

13. Methods for solving non-linear circuits.

OCONOOOTRARWN -

Laboratory exercises:

. Gyrators and applications.

. RC oscillator with Wien two-port element.
. Feedback and compensation.

. Sallen-Key active low-pass filter.

. Analog multiplier.

. KHN filter with transconductors.

. Filter with current conveyors.

. Current-mode circuit.

O~NO A WN =

Cile a vystupy

Cilem prfedmétu je seznamit studenty s analytickymi metodami fe$eni linearizovanych obvodu, numerickymi postupy
feSeni nelinearnich obvodd, s vyuzitim pocitace pfi analyze a syntéze nejriznéjsich typu elektronickych obvodu a dal$imi
vybranymi otazkami z teorie analogovych obvod.

Absolvent pfedmétu je schopen: (1) pouzit maticové metody pro ruéni feSeni linearizovanych obvod(l s aktivnimi prvky,
(2) numericky a graficky resit nelinearni obvody, (3) vyuzit pocita¢ k analyze a navrhu zesilovac, filtri, oscilatorli a
obdobnych elektronickych obvodl se soustfedénymi parametry.

Odborna literatura a studijni pomucky

TOUMAZQOU, Ch. Trade-offs in analog circuit design. Kluwer Academic Publishers, 2002. (zakladni literatura)
DELIYANNIS, T. Continuous-time active filter design. CRC Press, 1999. (zakladni literatura)
WHITAKER, J.C. The electronics handbook. CRC Press, 1996. (zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) | |

Rozsah a obsahové zaméreni individualnich praci studenta a zptisob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Wireless Communications

Typ pfedmétu: Povinny Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska

DalsSi pozadavky na studenta

Vyuéujici

doc. Ing. Roman Marsalek, Ph.D. (pfednasejici) 100%

Stru¢na anotace predmétu

Lectures:

. Radio communication system, radio communication signals, complex envelope.

. Channel capacity, information theory.

. Detection of radio communication signals, hypothesis testing, AWGN channel.

. Application of detection theory in radio communications.

. Spread spectrum systems | - DSSS, FHSS, spreading sequences.

. Spread spectrum systems | - rake receiver, synchronization.

. Communication channel characteristics, equalizers, nonlinear channels.

. UWB communications.

. OFDM - principle, modulation using IFFT, cyclic prefix and orthogonality, applications in IEEE 802.11a,g. UW-OFDM
and SC-FDMA, application in LTE.

10. Synchronization and equalization in OFDM, MB-OFDM and MC-CDMA systems.

11. MIMO systems, space time coding, singular decomposition, Alamouti code, TCM.

12. Trends in communications - massive MIMO, FBMC.

13. Radio transceiver imperfections and their modeling - IQ imbalances, nonlinearities, phase noise.

OCOoONOOOTAWN -

Computer excercises:
. Complex envelope.
. ISI.

. Optimal receiver.

. Synchronization.
CDMA.

. OFDM - principle.

. Radio channel.

. RF chain.

. OFDM II - influnce of RF parameters.
10. UWB principles.
11. Coding.

12. FBMC modem.

©CONOUAWN =

Cile a vystupy

Predmeét si klade za cil seznamit studenty s radiovym komunikacnim Fetézcem, vyjadfenim informace signalem, detekci
aditivné ruSenych signalu, charakteristikami Unikovych kanal( a vlastnostmi systému OFDM, CDMA, MIMO a UWB.
Absolvent pfedmétu je schopen: (1) vyjadfit komunikacni signal v signalovém prostoru, (2) diskutovat metodu detekce
pomoci bayesova detektoru, (3) vytvofit program v prostfedi MATLAB simulujici principy teorie radiové komunikace, (4)
znazornit strukturu modulatoru a demodulatoru OFDM, (5) diskutovat princip MIMO, (6) vypocitat vystup blokového
Caso-prostorového kodéru.

Odborna literatura a studijni pomucky

HAYKIN, S. Digital Communications, John Wiley & sons, 1998. (zakladni literatura)

PROAKIS J.G. Digital Communications. 3. vyd. New York: Mc.Graw-Hill Book, 1995. (z&kladni literatura)
CHIEN, Ch. Digital Radio Systems on a Chip. A system approach. Norwell: Kluwer Academic Publishers, 2001.
(zakladni literatura)

Informace ke kombinované nebo distan¢ni formé

Rozsah konzultaci (soustiedéni) |

Rozsah a obsahové zaméreni individualnich praci student(i a zplsob kontroly
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——| Cast D - Charakteristika studijniho pfedmétu

Nazev studijniho predmétu: ~ Wireless Communications

Typ pfedmétu: Povinny Rozsah (za sem.): 26¢+26p
Pocet kreditd: 5 Doporuceny ro¢nik / semestr: 1. / zimni
Forma vyuky: Prednaska, Cvic¢eni na po¢. Zplsob zakongeni: zapocet a zkouska
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— Cast E - Personalni zabezpeéeni studijniho programu - souhrnné tdaje

Vysoka Skola: Vysoké uceni technické v Brné
Sougast VS: Fakulta elektrotechniky a komunikacnich technologii
Nazev SP: TECO-G Telecommunications

Nazev oboru:  G-TEC Telecommunications

— prof. | prepo€¢ | doc. | prepoc [ odb. as| s véd. - . véd.
pracoviste celkem celkem | . prof. | celkem | .doc. |celkem| hod. lektori | asist. prac. THP
Ustav_ automatizace a méfici 0 0 0 0 0 0 0 0 0 0 0
techniky
U§tav’b|omed|0|nskeho 0 0 0 0 0 0 0 0 0 0 0
inzenyrstvi
Ustav elektroenergetiky 0 0 0 0 0 0 0 0 0 0 0
Ustav elektrotechnologie 0 0 0 0 0 0 0 0 0 0 0
Ustav fyziky 0 0 0 0 0 0 0 0 0 0 0
Ustav jazykd 2 0 0 0 0 0 0 0 2 0 0
Ustav matematiky 0 0 0 0 0 0 0 0 0 0 0
Ustav mikroelektroniky 2 1 0,2021 1 0,2021 0 0 0 0 0 1
Ustav radioelektroniky 31 8 7 6 5,8 3 3 0 0 9 6
Ustav telekomunikaci 0 0 0 0 0 0 0 0 0 0 0
Ustav teoret!cke a experimentalni 0 0 0 0 0 0 0 0 0 0 0
elektrotechniky
Ustav vykonove elektrotechniky a 0 0 0 0 0 0 0 0 0 0 0
elektroniky

Tabulka obsahuje poéty pracovnikl podilejicich se na zajiStovani oboru studijniho programu zaméstnanych
na jednotlivych pracovistich.
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