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Autonomni mobilni robot katedry

O0BOR

Automatické fizeni systém( inzenyrskych, fyzikalnich,
biologickych, medicinskych, dopravnich, ekonomickych

pfes algoritmy, software a hardware, sité a komunikace,
automaty, vestavéné systémy a robotiku, az po praktické
aplikace, prlimyslové realizace a jejich dopady na spole¢nost.
POSLANi

B Vyuka a vychova bakalafi, inzenyrd a doktord

B Teoreticky a aplikovany vyzkum na svétové arovni

B Podpora primyslu, techniky a védy v oboru

VEDENI KATEDRY 5

Vedouci: Prof. Ing. Michael Sebek, DrSc.

Zastupce pro pedagogiku: Doc. Ing. Jan Bilek, CSc.
Zastupce pro védu a vyzkum: Doc. Dr. Ing. Zdenék Hanzalek
WZKUM

Robustni, prediktivni a optimalni fizeni, polynomialni metody
a algoritmy, matematika, distribuované a vestavéné systémy,
aplikace v prlimyslu a medicing, nano-fizeni a dal$i sméry.

VYZNAMNE TEORETICKE VYSLEDKY

B Globalné optimalni odhady pro geometrickou rekon-
strukci obrazku (D. Henrion: pfevratny vysledek v oblasti
pocitaového vidéni, nejprve ocenény Cenou za nejlepsi
prispévek celosvétové konference, pozdé&ji publikovan

v nejlep§im ¢asopise oboru pocitatového vidéni).

B Rozvrhovani iterativnich algoritmd s maticovymi operacemi
pro navrh programovatelnych hradlovych poli (P. Sticha

a Z. Hanzalek: originalni metoda rozvrhovani iteracnich
algoritmd s neperfektné vnofenymi smyckami, publikovana
ve Spickovém mezinarodnim Casopise orientovaném na
algoritmy pro zpracovani signald).

B Nova metoda pro navrh robustniho regulatoru pevného
fadu (D. Henrion: metoda zarucuje pfifazeni pdli do dané
oblasti, publikovana v nejlepsim Casopise oboru na svétg).

VYZNAMNE APLIKACNi VYSLEDKY

 Zonglér s vizulni zpétnou vazbou (P. Burget, B. Kirch-
mann, J. Bayer, T. Némec, J. PSenicka: navrh a realizace,
pouzivan pfi vyuce a propagaci katedry)

B Otevieny fidici systém pro bezpilotni Iétajici prostfedky
RAMA (O. Spinka, S. Kroupa, Z. Hanzalek: navrh a realizace,
pouzivan pfi vyuce a propagaci katedry)

B Kracejici robot SPEJBL (M. Peca, M. Sojka, P. Pisa,

Z. Hanzalek: navrh a realizace, pouzivan pfi vyuce

a propagaci katedry)

VYZNAMNE PRUMYSLOVE REALIZACE
B Optimalizace spalovani pro priimyslovou energetiku
SASOL, Secunda, South Africa (V. Havlena)

VYZNAMNE PUBLIKACE

B Sebek, M - Hrom¢ik, M., Guest Editors: Special Issue on
Polynomial Design Methods. International Journal of Robust
and Nonlinear Control. 2007, vol. 17, no. 8, ISSN 1049-8923.
V tomto Cisle 6 ¢lank z katedry, autofi: Sebek, M., Hroméik,
M., Kucera V., Hurak, Z., Spiller, M.

B Gadewadikar, J. - Lewis, F.L. - Xie, L. - Kucera, V. - Abu-
Khalaf, M.: Parametrization of all stabilizing H-inf static
state-feedback gains: Application to output-feedback design.
Automatica. 2007, vol. 43, no. 9, s. 1597-1604. ISSN 0005-1098.
B Kahl, F. - Henrion, D.: Globally Optimal Estimates for Geo-
metric Reconstruction Problems. International Journal of Com-
puter Vision. 2007, vol. 74, no. 1, s. 3-15. ISSN 0920-5691.

n Sindelafova, P.: An example on movable approximations
of a minimal set in. Topology and Its Applications. 2007, vol.
154, no. 6, s. 1097-1106. ISSN 0166-8641.

n Siicha, P. - Hanzalek, Z. - Hefmanek, A. - Schier, J.:
Scheduling of Iterative Algorithms with Matrix Operations

for Efficient FPGA Design-Implementation of Finite Interval
Constant Modulus Algorithm. The Journal of VLSI Signal
Processing. 2007, vol. 46, no. 1, s. 35-53. ISSN 0922-5773.
B Yang, F. - Gani, M. - Henrion, D.: Fixed-Order Robust

H Controller Design with Regional Pole Assignment. IEEE
Transactions on Automatic Control. 2007, vol. 52, No. 10,

s. 1959-1963. ISSN 0018-9286.

Celkovy pocet publikaci v roce 2007: 98 (12 ¢lankd

v impaktovanych ¢asopisech a 65 referatli na mezinarodnich
konferencich). Celkovy pocet citaci oficiélné registrovanych
mezinarodni databazi Science Citation Index dosahl jiz 2554,
z ¢ehoz v roce 2007 pfibylo 118.

VYZKUMNA CENTRA
Katedra se podili na dvou projektech vyzkumnych center:

B Centrum aplikované kybernetiky se vénuje aplikovanému
vyzkumu fidici techniky v pfimé interakci s dalSimi oblastmi
kybernetiky a robotiky. Na centru se podili sedm akademic-
kych pracovist a dvanact soukromych firem.

B Laboratof fidici techniky Josefa Bozka je soucasti Centra
spalovacich motorti a automobild. Vénuje se fizeni systéml
v automobilu.

VYZNAMNE PROJEKTY
B Vyznamny podil na
Vyzkumném zaméru:
Rozhodovani a fizeni

pro pramyslovou vyrobu Projekty a granty:
Il ( MSM6840770038), 47 mil. Ke

M. Sebek, V.Kucera,

Z Hanzalek, 2007-11.

1 EU NMP4-CT-2006- Piijmy 2007

033211: GOLEM - Bio-

Inspired Self-Assembly Process for Mesoscale Products
and Sys tems. Z. Hurak, 2006-9

B EU IST-034026: FRESCOR - Framework for Real-time
Embedded Systems based on COntRacts, Z. Hanzalek,
2006-9

B EU IST-004527: ARTIST 2 — Embedded Systems Design,
Z. Hanzalek, 2004-8. Evropska Sit Excelence pro vestavéné
systémy.

B EU FX CZ.04.3.07/0045: CEPOT - Centrum podpory
talentu. P. Burget, 2006-8

B MPO Pokrok 1H-PK/22: Pokrogilé metody fizeni a optimal-
izace pro energetiku, M.Sebek, 2004-8 (s Honeywell Prague
Laboratory)

Celkem 36 vyzkumnych projekti v roce 2007 (3 EU, 1 ESF,
1VZ, 4 MPO, 2 Centra, 7 GACR, 1 CEEPUS, 11 MSMT,
1AV CR, 1 FRVS, 21GS) v celkovém objemu 47 miliénd K&.

SPONZORI

Honeywell, Rockwell Automation, Siemens, Studio Domino
Plus, StfedoCeska udrzba komunikaci, Blumenbecker.
VYUKA

B Bakalarské kurzy — obor Kybernetika a méfeni

B Magisterské kurzy — obor Technicka kybernetika

m Doktorské kurzy — obor Ridici technika a robotika

B Magisterské kurzy — program SpaceMaster — Evropsky
magistersky program kosmickych véd a inZenyrstvi. Studenti

absolvuji 1. semestr na Julius-Maximilian U. Wirzburg, D,
druhy v Lulea U. of Technology, S a posledni dva bud u nas,
nebo na dal$ich 3 evropskych univerzitdch. Mimoevropskymi
partnery programu jsou U. of Tokyo, J, Shanghai Jiao Tong
U., Cina a Stanford U., USA. Po obhajobé pfed mezinarodni
komisi dostanou absolventi tituly hned ze dvou universit
(Double Degree). Podrobnosti o programu jsou na www.
spacemaster.cz a www.spacemaster.eu .

1 Z prostfedki katedry a dar( jsme pro knihovnu FEL
zakoupili dalSich 40 vytisku (celkem v knihovné jiz 90) slavné
ucebnice Franklin at al.: Feedback Control of Dynamic
Systems a 50 vytiskl uéebnice Antsaklis, Michel: Linear
Systems Primer. Knihy slouzi studentiim bakalafskych

a magisterskych kurzd.

LABORATORE

B Laborator prostiedku pro fizeni B Laborator elektroniky m
Laborator systém( realného ¢asu B Embedded Systems Lab
§ Allen-Bradley Lab W Laboratof teorie fizeni B Laborator
nano-dynamiky

VYZNAMNA OCENENi .

B Cestné uznani Asociace inovacniho podnikani CR

v akci Ceny Inovace 2007 (V. Havlena za Optimalizator

pro pokrocilé fizeni spalovani ACC OPTIMIZER, vyvinuty
pro firmu Honeywell). 3

m Cena Josefa Hlavky (P. Sticha za doktorskou praci.)

1 Cena rektora CVUT za vyznamnou publikaci (Z.Hurak

a M.Sebek).

AKTIVITAV MEZINARODNiCH SPOLEGNOSTECH

B IFAC (V. Kuéera: Immediate Past President, M. Sebek:
¢len Vyboru pro finance, 26 pracovnikd: ¢lenové Technickych
vybor()

1 Editofi ve svétovych ¢asopisech: IEEE Transactions on
Automatic Control: S. Celikovsky a D. Henrion; Automatica
(IFAC): V.Havlena a D.Henrion; Control Engineering Practice
(IFAC): V. Havlena.

DALSI AKTIVITY

B Akce Kontakt: setkani diplomantt se zastupci dvou set
firem — vzdy v lednu

B TALNET: motivaéni kurzy pro studenty stfednich $kol
(vzdalena vyuka a zpracovani jedné ulohy v laboratofi
katedry)

B Navstévy stiednich Skol - propagace oboru a katedry (nasi
doktorandi navstivili pfes 20 stfednich $kol)

CEPOT

Na katedre pusobi Centrum podpory talentt CEPOT. Nabizi
studenttim praci na projektech tazenych primyslovou poptavk-
ou za pravidelnou nadstandardni finanéni odménu. Studenti se
mohou déle vzdélavat v doprovodnych kurzech prezentaénich
dovednosti, marketingu, spole¢enského chovani apod. Tim

se vyrazné zvySuje jejich schopnost prezentovat svou praci

a uplatnit ji pozdgji v praxi. V roce 2007 Centrum podpofilo
pres 100 studentti ¢astkou skoro 2 miliony K&.

CEPOT je financovan z Evropského socialniho fondu a ze
statniho rozpoétu CR. S Katedrou fidici techniky na ném
spolupracuiji spoleénosti VEREMA, RLC Praha, SofCon

a WAGO Elektro. Podrobnosti najdete na www.cepot.cz .

VIDEO A LETAK

Propagacni video o katedfe a naborovy leték Prijdte studovat
na katedru fidici techniky si mizete stahnout

z webu katedry nebo vyzadat na nasem sekretariatu.

Profesofi:

Prof. Ing. Viadimir Havlena, CSc.
Prof. Ing. Vladimir Kuera, DrSc.,Drh.c.
Prof. Ing. Michael Sebek, DrSc.
Prof. Ing. Jan Stecha, CSc.
Docenti:

Doc. Ing. Jifi Bayer, CSc.

Doc. Ing. Jan Bilek, CSc.

Doc. Dr. Ing. Zdenék Hanzalek

Doc. Ing. Katefina Hyniova, CSc.

Doc. Ing. Jan John, CSc.

Doc. Ing. Bohuslav Kirchmann, CSc.
Doc. Ing. Zdislav Pech, CSc.
Doc. Ing. Antonin Stfibrsky, CSc.
Doc. Ing. Tomas$ Simek, CSc.
Doc. Ing. Ondfrej Vysoky, CSc.
Odborni asistenti:

Ing. Pavel Burget

RNDr. Sergej Celikovsky, CSc.
Ing. Jindfich Fuka

Ing. Martin Hiinovsky, Ph.D.
Ing. Jaroslav Honct, CSc.
Ing. Jifi Kadlec,CSc.

Ing. Jifi Roubal, Ph.D.
Ing. Richard Susta, Ph.D.
Ing. Frantisek Vanék
Vedecko- vyzkumni
pracovnici

Ing. Petr Haba

Ing. Petr Husek, Ph.D.

Ing. Didier Henrion, Ph.D., CSc.
Ing. Petr Juréik

Ing. Pavel Trnka, Ph.D.
Ing. Ing. Jifi Trdlicka

Ing. Ondrej Holub
Ing. Michal Kutil

Ing. Otakar Sprdlik
Ing. Viadimir Tichy

Ing. Petr Havel Technici a spravci
Ing. Michal Sojka sité:

Ing. Tomas Fencl
Helena Ferklova

Ing. Jan Kelbel Ing. Frantisek Vacek Ing. Volodymyr Lynnyk ~ Pracovnici CAK: Administrativa: Ladislav Cmelik Ondfej Fiala

Ing. Jan Krakora Ing. Tomés Vitek, Ph.D.  Ing. Alena Pivoiikova  Doc. Ing. Petr Horacek, CSc.  Jana Burgetova Ing. Petr Haba Tomés Hani§

Ing. Ales Kruczek,Ph.D. Ing. Libor Wasznio- Ing. Stanislav Plsek Ing. Martin Hroméik, Ph.D. Ing. Guzyal Davletshina, Ph.D.  Ing. Luka$ Moc Jan Klesnil

Ing. Pavel Némecek wski, Ph.D. Ing. Tomas Némec Ing. Zdenék Hurak, Ph.D. Mgr. Helena Dolezilkova Jan Vesely Ing. Petr Kujan
Ing. Pavel Pisa Doktorandi: Ing. Jan Rathousky Ing. Radek Sindelar, Ph.D. Bc. Jarmila Kacerlova Pracovnici na Ing. Radek Laska
Ing. Petr Smolik Ing. Petr Augusta Ing. Tomas Repak Ing. Jana Dolezalova Ing. Jaroslava Novakova projektech: Ing. Martin Molnar

RNDr. Petra Sindelafova, Ph.D.
Ing. Jana Tauchmanova

Ing. Ondrej Spinka
Ing. Martin Spiller

Ing. Pavel Dohnal
Ing. Dugan Havlik

Monika Hiibnerova
Ing. Pfemys| Sticha, Ph.D.

Ing. Zdenék Baumelt Marek Peca

Jaroslava Matéjkova
Ing. Ondrej Dolej$, Ph.D.  Ing. Lukas Ferkl, Ph.D.

Petra Stehlikova
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Brain activity detection via functional magnetic resonance

Experimental setup for 2D micro-position measurement

Czech Technical University in Prague, Technicka 2, 166 27 Praha 6, visiting address: Building E — ground floor, CTU downtown campus at Karlovo nam. 13, 121 35, Praha 2, Phone: (+420) 224 357 488 Fax: (+420) 224 918 646, K335@control felk.cvut.cz, www.dce.felk.cvut.cz

Electrodes for capacity micro-positional sensor

Automatic control of engineering, physical, biological, medi-
cal, transport, economical and other systems in the broadest
sense from theory, modeling, and design, through algorithms,
software and hardware, networks and communication, au-
tomata, embedded systems and robotics, to practical applica-
tions, industrial implementations and their impact on society.

B Education of Bachelors (Bc.), Masters (Ing.) and Doctors
(Ph.D.) in Control Engineering

B Top level theoretical and applied research recognized
worldwide

B Technology and science promotion in industry and society

Head: Prof. Ing. Michael Sebek, DrSc.
Deputy for Education: Doc. Ing. Jan Bilek, CSc.
Deputy for Research: Doc. Dr. Ing. Zdenék Hanzalek

Robust, predictive and optimal control, polynomial methods
and algorithms, mathematics, distributed and embedded
systems, industrial applications, medical applications, nano-
control and many others.

B Globally optimal estimates for geometric reconstruction
problems (D. Henrion: revolutionary result in computer vision,
Best Paper Award at prestigious international conference, also
published in the best computer vision journal in the world).

B Scheduling of iterative algorithms with matrix operations
for efficient FPGA design (P. Sticha a Z. Hanzalek: an original
method for scheduling of iterative algorithms with imperfectly
nested loops, published in the top international journal on
algorithms for signal processing)

® New method for robust H-infinity control design (D. Hen-
rion: the method guarantees with regional pole placement,
Published in the leading international journal in the field).

§ Billiard ball juggler controlled by a positional visual
feedback from a high speed CMOS camera (P. Burget, B.
Kirchmann, J. Bayer, T. Nemec, J. Psenicka: design and
implementation, used for teaching and publicity)

¥ RAMA - Open Control System for Automatic Unmanned
Helicopter (O. Spinka, S. Kroupa, Z. Hanzélek: Autopilot
design and implementation, used for teaching and publicity)
B Biped walking robot SPEJBL (M. Peca, M. Sojka, P. Pisa,
Z. Hanzalek: construction and control design, used for teach-
ing and publicity)

# Combustion optimization for industrial power production in
SASOL, Secunda, South Africa (V. Havlena)

B Sebek, M - Hromcik, M., Guest Editors: Special Issue on
Polynomial Design Methods. International Journal of Robust
and Nonlinear Control. 2007, vol. 17, no. 8, ISSN 1049-8923.
6 papers authored by the department members (Sebek, M.,
Hromcik, M., Kucera V., Hurak, Z., Spiller, M.)

B Gadewadikar, J. - Lewis, F.L. - Xie, L. - Kucera, V. - Abu-
Khalaf, M.: Parametrization of all stabilizing H-inf static
state-feedback gains: Application to output-feedback design.
Automatica. 2007, vol. 43, no. 9, s. 1597-1604. ISSN 0005-1098.
u Kahl, F. - Henrion, D.: Globally Optimal Estimates for Geo-
metric Reconstruction Problems. International Journal of Com-
puter Vision. 2007, vol. 74, no. 1, s. 3-15. ISSN 0920-5691.

1 Sindelarova, P.: An example on movable approximations
of a minimal set in. Topology and Its Applications. 2007, vol.
154, no. 6, s. 1097-1106. ISSN 0166-8641.

B Sucha, P. - Hanzalek, Z. - Hermanek, A. - Schier, J.:
Scheduling of Iterative Algorithms with Matrix Operations for

Efficient FPGA Design—Implementation of Finite Interval
Constant Modulus Algorithm. The Journal of VLSI Signal
Processing. 2007, vol. 46, no. 1, s. 35-53. ISSN 0922-5773.
B Yang, F. - Gani, M. - Henrion, D.: Fixed-Order Robust
H-inf Controller Design with Regional Pole Assignment. [EEE
Transactions on Automatic Control. 2007, vol. 52, No. 10, s.
1959-1963. ISSN 0018-9286.

The total number of publications in 2007 is 98 (12 impacted
journal papers and 65 international conference papers). Official
citations of papers by department members registered in the
world-wide respected database Science Citation Index (SCI)
increased by 118 in 2007 to reach 2554 citations in total.

The Department is included in two prestigious nationwide
Research Centers projects:

Center for Applied Cybernetics: devoted to applied and in-
dustrial research in control engineering in a direct interaction
with cybernetics and robotics. The Center incorporates seven

academic institutions and twelve private industrial companies.

Control Engineering Laboratory in Josef BoZek Centre of
Combustion Engines and automobiles focused on control
systems in a car.

State Sub-

f vention for

B Important part in thg B
Research Programme: 15 mil. CZK

Decision and Control for
Industrial Production Il
(MSM6840770038),

Research and
Industrial Projects:

M. Sebek, V.Kucera, 4 il €2
Z.Hanzalek, 2007-11.
B EU NMP4-CT-2006- Revenues 2007

033211: GOLEM - Bio-

Inspired Self-Assembly Process for Mesoscale Products and
Systems. Z. Hurak, 2006-9

B EU IST-034026: FRESCOR - Framework for Real-time
Embedded Systems based on COntRacts, Z. Hanzalek,
2006-9

B EU IST-004527: ARTIST 2 — Embedded Systems Design,
Z. Hanzalek, 2004-8 (European Network of Excellence for
embedded systems, our team is the only representative from
the new EU member states among the prestigious “core-
members’”)

B EU FX CZ.04.3.07/0045: CEPOT - Talent Promotion
Centre. P. Burget, 2006-8

¥ MPO Progress 1H-PK/22: Advanced Control and Optimization
Methods for Power Engineering, M. Sebek, V. Havlena, 2004-8
There were 47 research projects solved in 2006 (3 EC
projects, 1 ESF, 4 by the Ministry of Industry and Trade,

2 Research Centers, 9 by the Grant Agency of the Czech
Republic, 1 CEEPUS, 16 by the Ministry of Education, 1 by
the Academy of Sciences, 9 by the CVUT Grant Agency)
with total income of over 25 million CZK.

CEPOT

in 2007.

Our robotic team: ready for international competition

Talent promotion center CEPOT founded by the department
offers to distinguished students to work on various industrial
demand dragged projects for which they are well remuner-
ate financially. To succeed in today’s highly competitive
business environment, the students are also trained in
presentation skills, marketing and bon tone and alike.

Over 100 students were supported by almost 2 million CZK

CEPOT itself is financed by the European Social Fund and
by the Czech Government. It is directly participated by the
following companies: VEREMA, RLC Praha, SofCon and
WAGO Elektro. For more details, see www.cepot.cz.

Honeywell, Rockwell Automation, Siemens, and Blumen-
becker.

B Over 2500 students taught in 61 courses in 2007

B Our teaching is world class, considered demanding yet
friendly by students. Our teachers achieved excellent evalu-
ation in the anonymous Students survey organized by the
faculty ranging from the top grade 1.00 (J. Bilek) to the worst
yet good 1.8.

B Bachelor courses - study branch of Cybernetics and
Measurements

B Master courses — study branch of Technical Cybernetics

B Master courses — SpaceMaster — European Master sup-
ported by Erasmus Mundus project leading to two officially
recognized M.Sc. degrees. lts students start in Wurzburg,
Germany, the move to Kiruna, Sweden and finally return back
to Prague or to one of three other European Universities.
External members of the Program are U. of Tokyo,

J, Shanghai Jiao Tong U. and Stanford U. For more details,
visit www.spacemaster.cz or www.spacemaster.eu

B Doctoral courses — study branch of Control Engineering
and Robotics

1 Control Instrumentation Lab ® Electronics Lab B Real-time
Systems Lab m Embedded Systems Lab m Allen-Bradley Lab
1 Control Theory Lab B Nano-Dynamics Lab

1 Certificate of Merit by the Association of Innovative Entre-
preneurship of the Czech Republic awarded during the
annual Innovation 2007 Award meeting (V. Havlena:
Advanced Combustion Optimizer developed for Honeywell)
u Josef Hlavka Prize (P. Sticha for his outstanding theses)
1 Distinguished Publication Award by the CVUT Rector
(Z.Hurak and M.Sebek).

International Federation of Automatic Control IFAC

(V. Kucera: Immediate Past President, M. Sebek: Finance
Committee member, 26 department employees: members
of various Technical Committees)

B Contact — a regular action for representatives of 200
companies to meet graduates — every winter

B TALNET - motivation courses for high school students
(distant learing and one task solution in our labs)

A promotional video as well as a flyer Join Us to Study
Control Engineering are available for download from the
department web page and provided by our secretariat upon
request.

eePoOT
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