0BOR

Automatické fizeni systému
inzenyrskych, fyzikalnich, biologickych,
medicinskych, dopravnich, ekonomic-
kych a dal$ich, v nejSirSim smyslu
teorie, modelovani a navrhu, pfes
algoritmy, software a hardware, sité

a komunikace, automaty, vestavéné
systémy a robotiku, az po praktické
aplikace, primyslové realizace a jejich
dopady na spole¢nost. Nanotechnolo-
gie a tenké vrstvy.

POSLANi

m Vyuka a vychova bakalaru,
inzenyrd a doktorli

m Teoreticky a aplikovany vyzkum
na svétové drovni

m Podpora priimyslu, techniky
a védy v oboru

VEDENi KATEDRY

Vedouci: prof. Michael Sebek
Zastupce pro pedagogiku: doc. Jan Bilek
Zastupce pro védu a vyzkum:

doc. Zdenék Hanzalek

Vedouci oddéleni: doc. Antonin
Stribrsky, doktofi Pavel Burget,
Zdenék Hurak a Tomas$ Polcar
Tajemnik: Ing. Jindfich Fuka

VWZKUM

Robustni, prediktivni a optimaini fizeni,
polynomiaini metody a algoritmy,
matematika, distribuované a vestavéné
systémy, aplikace v primyslu

a mediciné, nano-fizeni a dal$i

smery. Depozice tenkych vrstev pro
mechaniku, optiku a biomedicinu.

VYZNAMNE TEORETICKE VYSLEDKY

m Henrion, D.: Teorie pfiblizného ob-
jemu a integrace pro zakladni semi-
algebraické mnoziny (publikovano
v prestiznim matematickém
Casopise SIAM Review).

m Kujan, P. - Hroméik, M. - Sebek, M.:
Numericka metoda pro optimalni
PWM problém s aplikacemi v audio
oblasti (publikovano ve Spickovém
matematickém casopise Integral
Transforms and Special Functions).

m Polcar, T.: Adaptivni vrstvy s nizkym
tfecim soucinitelem na bazi di-
sulfidu wolframu dopované uhlikem
(publikovano v prestiznim ¢asopise
Plasma Processes and Polymers)

m Trnka, P. - Havlena, V.: Bayesov-
ska interpretace algoritmu S4ID
(publikovano v prestiznim ¢asopise
Automatica - IFAC)

m Sucha, P. - Hanzalek, Z.: Cyklické
rozvrhovani (publikovano ve
Spickovém Casopise Computational
Optimization and Applications)

VYZNAMNE APLIKAGN{ VYSLEDKY

m Némegek, P. - Carek, L. - Fiala,
0. - Burget, P.: DAMIC - systém
pro automatizaci malych budov (1.

Katedra
Fidici

- techniky

misto v Cené Zderka Kotka
za aplikani vysledek).

m Havlena, V.: Rizeni fluidniho kotle
na zakladé inferenéniho senzoru
BFI (United States Patent Applica-
tion 20090056603 March 5, 2009)

m Waszniowski, L. - Haméacek,

L. - Hanzalek, Z.: Linux Target
pro Real Time Workshop

m Rekonfigurovatelny fidici systém
pro malé bezpilotni letouny
(Spinka, O. - Holub, O. -
Hanzalek, Z.: Testovaci lety
s modelem vrtulniku, publikovano
v prestiznim Casopise IEEE Trans.
on Industrial Electronics)

VYZNAMNE PRUMYSLOVE REALIZACE

m Havlena, V.: Produktizace AES
(Advanced Energy Solutions)
ve vyvojovém centru Honeywell
Technology Solutions v Bangalore,
Indie (vyvoj feSeni ve spolupraci
s katedrou, ¢aste¢né financovan
spoleénym projektem MPO).

m Waszniowski, L. — Hanzalek, Z.:
PEERT - generovani kddu
do vestavénych systéml
z prostredi Matlab/Simulink
(hospodarska smlouva za
476 tis. KC se spolecnosti UNIS)

m Slcha, P. - Baumelt, Z. -
Hanzalek, Z.: Geneticky algoritmus
pro rozvrhovani smén v fizeni
letového provozu (hospodarska
smlouva za 178 tis. K¢ se
spole¢nosti Merica).

VYZNAMNE PUBLIKACE

m Henrion, D. - Lasserre, J. B. -
Savorgnan, C.: Approximate
Volume and Integration for Basic
Semialgebraic Sets. SIAM
REVIEW. 2009, vol. 51, no. 4,
p. 722-743. 1SSN 0036-1445.

m Kujan, P. - Hrom¢ik, M. - Sebek, M.:

Effective solution of a linear system
with Chebyshev coefficients.
Integral Transforms and Special
Functions. 2009, vol. 20, no. 8, p.
619-628. ISSN 1065-2469.

m Polcar, T. - Evaristo, M. - Cava-
leiro, A.: Comparative study of the
tribological behavior of self-lubricat-
ing W-S-C and Mo-Se-C sputtered
coatings. Wear. 2009, vol. 266, no.
3-4, p. 388-392. ISSN 0043-1648.

m Polcar, T. - Evaristo, M - Cavaleiro,

A: Self-lubricating W-S-C nanocom-

posite coatings. Plasma Processes
and Polymers. 2009, vol. 6, no. 6-7,
p. 417-424. 1SSN 1612-8850.

m Polcar, T. - Vitdi, T. - Sondor, J
- Cavaleiro, A: Tribological Perfor-
mance of CrAISiN Coatings at High
Temperatures. Plasma Processes
and Polymers. 2009, vol. 6, no. S,
p. 935-940. ISSN 1612-8850.

m Trnka, P. - Havlena, V.: Subspace
like identification incorporating prior

information. Automatica. 2009,
vol. 45, no. 4, p. 1086-1091. ISSN
0005-1098.

m Waszniowski, L. - Krékora, J. - Han-
zélek, Z.: Case study on distributed
and fault tolerant system modeling
based on timed automata. The
Journal of Systems and Software.
2009, vol. 82, no. 10, p. 1678-1694.
ISSN 0164-1212.

Celkovy pocet publikaci v roce 2009:

86 (17 ¢lankd v impaktovanych (ISI

WoS) ¢asopisech a 49 referatli na

mezinarodnich konferencich). Celkovy

pocet citaci oficialné registrovanych
mezinarodni databazi ISI Science

Citation Index dosahl jiz 2920, z ¢ehoz

v roce 2009 pribylo 218.

Reportaz o Robotech na CT1

VYZKUMNA CENTRA

Katedra se podili na dvou projektech

vyzkumnych center:

m Centrum aplikované kybernetiky
se vénuje aplikovanému vyzkumu
fidici techniky v interakci
s dalSimi oblastmi kybernetiky
a robotiky. Na centru se podili
sedm akademickych pracovist
a dvandct soukromych firem.

m Laborator fidici techniky Josefa
BoZka je soucasti Centra spalo-
vacich motor(i a automobildi.

VYZNAMNE PROJEKTY

m Vyznamny podil na Vyzkumném
zaméru: Rozhodovani a fizeni
pro pramyslovou vyrobu Il
(MSM6840770038), M. Sebek,

V. Ku€era, Z. Hanzalek, 2007-11.

m EU NMP4-CT-2006-033211:
GOLEM - Bio-Inspired Self-Assem-
bly Process for Mesoscale Products
and Systems. Z. Hurak, 2006-9

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

m EUACP7-GA-2008-213321 ACFA
- Active Control for Flexible 2020
Aircraft - pro firmy Airbus, EADS
a dalsi. M. Hrom¢ik, 2008-11

m EU FP7-2009- 228346: LearnForm:
Self-learning sheet metal forming
system. V. Kucera, 2009-12

Celkem 42 vyzkumnych projektti v roce

2009 (6 EU, 1VZ, 4 MPO, 2 Centra,

4 GACR, 11 MSMT, 1 GAAV) v cel-

kovém objemu 53 miliont K¢.

SPONZORI
Honeywell, Unicontrols, Siemens,
Endress+Hauser

VYUKA

m Bakalarské a magisterské kurzy —
v novych programech Kybernetika
a robotika (web kybernetika.fel.
cvut.cz ) a Oteviend informatika
(web informatika.fel.cvut.cz )

m Magisterské kurzy — evropsky
magistersky program kosmickych
véd a inZenyrstvi SpaceMaster
(www.spacemaster.eu). Studenti
studuji kazdy semestr na jiné
evropské univerzité a mohou volit
projekty na U. of Tokyo, Shanghai
Jiao Tong U. a Stanford U.

m Doktorské kurzy — obor Ridici
technika a robotika

LABORATORE

m Laboratof prostfedk pro fizeni
m Laboratof elektroniky

m Laboratof systémd redlného ¢asu
m Embedded Systems Lab

m Allen-Bradley Lab

m Laboratof teorie fizeni

m Laboratof nano-dynamiky

AKTIVITAV MEZINARODNICH

SPOLECNOSTECH

m IFAC (M. Sebek: Council Member,
V. Kuera: Advisor, 26 pracovnik(
v Technickych vyborech)

m Editori ve svétovych Casopisech:
IEEE Trans. on Automatic Con-
trol: 8. Celikovsky a D. Henrion;
Automatica (IFAC): V. Havlena
a D. Henrion; Control Engineering
Practice (IFAC): V. Havlena.

KATEDRA V MEDIiCH

m ROBOTI 2009 - reportaz v
hlavnim zpravodajstvi CT1
a opakované na CT 24 -
12.12. 2009

m Rozhovor pro Cesky rozhlas
Regina o pfedmétu Roboti
11. 12. 2009

m Clanky o Robotech v novinach
(MF Dnes), ¢asopisech a na
zpravodajskych webech

DALSi AKTIVITY

m Akce Kontakt: kazdoroni setkani
diplomantu se zastupci az dvou
set firem

m V roce 2009 zahdjen v programu
Kybernetika a robotika motivaéni
pfedmét Roboti. Zavéreéna
soutéz studentskych robotl
z Lega vzbudila obrovsky zajem
studentd i médii

VIDEO A LETAK
Propagacni video o katedre a oboru

a dalSi propagacni materialy si mizete
stahnout z webu katedry nebo vyZadat

na nasem sekretariatu.

Nalevo: Experimentalni pracovisté
pro nekontaktni mikro-manipulaci
pomoci dielektroforézy.

Napravo: slavnostni promoce
absolvent(i programu Space-
Master.
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SCOPE

Automatic control of engineering,
physical, biological, medical, transport,
economical and other systems in the
broadest sense from theory, modeling,
and design, through algorithms, software
and hardware, networks and communica-
tion, automata, embedded systems and
robotics, to practical applications, indus-
trial implementations and their impact on
society. Nanotechnology and thin films.

MISSION

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

m Top level theoretical and applied
research recognized worldwide

m Technology and science promotion
in industry and society

EXECUTIVES

Head: Michael Sebek

Deputy for Education: Jan Bilek

Deputy for Research: Zdenék Hanzalek
Research cluster leaders: Pavel Burget,
Zdenék Hurak, Antonin Stfibrsky,
Tomas Polcar

Registrar: Jindfich Fuka

RESEARCH ORIENTATION

Robust, predictive and optimal control,
polynomial methods and algorithms,
mathematics, distributed and embedded
systems, industrial applications, medical
applications, and micro-control. Deposi-
tion of protective, optical and biomedical
coatings.

THEORETICAL ACHIEVEMENTS

m Henrion, D.: Theory of approximate
volume and integration for basic
semi algebraic sets (published in
prestigious mathematical journal
SIAM Review).

m Kujan, P. - Hroméik, M. - Sebek, M.:
Numerical method for optimum PWM
problem with applications in audio
(published in international math-
ematical journal Integral Transforms
and Special Functions).

m Polcar, T.: Self-adaptive low friction
coatings based on tungsten disul-
phide alloyed with carbon (published
in Plasma Processes and Polymers)

m Trnka, P. - Havlena, V.: Bayesian
interpretation of S4ID algorithm
(published in prestigious journal
Automatica - IFAC)

m Sucha, P. - Hanzalek, Z.: Cyclic
scheduling (published in interna-
tional journal Computational Optimi-
zation and Applications)

OUTSTANDING IMPLEMENTATIONS

m Némecek, P. - Carek, L. - Fiala, O.
- Burget, P.: DAMIC — System for
building automation (The winner of
the 2009 Zdenek Kotek Application
Result Award)

Department
of Control

Engineering

m Havlena, V.: Fluid boiler control
based on BFI interference sensor
(United States Patent Application
20090056603 March 5, 2009)

m Waszniowski, L. - Hamacek, L.

— Hanzalek, Z.: Linux Target for Real
Time Workshop

m Spinka, O. - Holub, O. - Hanzalek,
Z.: Reconfigurable control system for
small UAVs (successful test flights
with a small helicopter, published in
prestigious journal [EEE Trans. on
Industrial Electronics)

2009 total: 13 application results regis-

tered in RIV.

SUCCESSFUL INDUSTRIAL

REALIZATIONS

m Havlena, V.: Productization AES
(Advanced Energy Solutions)
at Honeywell Technology Solutions
v Bangalore, India (solution develop-
ment in cooperation with the depart-
ment, partially financed by
a joint MPO project).

m Waszniowski, L. — Hanzalek, Z.:
PEERT - code generation for
embedded system from Matlab/
Simulink. (contract with UNIS
worth 476 thousand CZK)

m Sicha, P. - Baumelt, Z. - Hanzalek,
Z.: Genetic algorithm for shift
scheduling in Air Navigation Services
(contract with Merica worth 476
thousand CZK )

DISTINGUISHED PUBLICATIONS

m Henrion, D. - Lasserre, J.B. - Savor-
gnan, C.: Approximate Volume and
Integration for Basic Semialgebraic
Sets. SIAM Rreview . 2009, vol. 51,
no. 4, p. 722-743. ISSN 0036-1445.

m Kujan, P. - Hromgik, M. - Sebek, M.:
Effective solution of a linear system
with Chebyshev coefficients. Integral
Transforms and Special Functions.
2009, vol. 20, no. 8, p. 619-628.
ISSN 1065-2469.

m Polcar, T. - Evaristo, M. - Cava-
leiro, A.: Comparative study of the
tribological behavior of self-lubricat-
ing W-S-C and Mo-Se-C sputtered
coatings. Wear. 2009, vol. 266, no.
3-4, p. 388-392. ISSN 0043-1648.

m Polcar, T. - Evaristo, M - Cavaleiro,
A: Self-lubricating W-S-C nanocom-
posite coatings. Plasma Processes
and Polymers. 2009, vol. 6, no. 6-7,
p. 417-424. ISSN 1612-8850.

m Polcar, T. - Vitd, T. - Sondor, J
- Cavaleiro, A: Tribological Perfor-
mance of CrAISiN Coatings at High
Temperatures. Plasma Processes
and Polymers. 2009, vol. 6, no. S, p.
935-940. ISSN 1612-8850.

m Trmka, P. - Havlena, V.: Subspace
like identification incorporating
prior information. Automatica. 2009,
vol. 45, no. 4, p. 1086-1091. ISSN
0005-1098.

m Waszniowski, L. - Krakora, J. - Han-
zalek, Z.: Case study on distributed
and fault tolerant system modeling
based on timed automata. The
Journal of Systems and Software.
2009, vol. 82, no. 10, p. 1678-1694.
ISSN 0164-1212.

The total number of publications in 2009

is 86 (17 impacted journal papers and

49 international conference papers).

Official citations of papers by depart-

ment members registered in the world-

wide respected database ISI Science

Citation Index (SCl) increased by 218

in 2009 to reach 2920 citations in total.

ACFA concept: revolutionary passenger aircraft

RESEARCH CENTERS

The Department is included in two pres-

tigious nationwide Research Centers

projects:

m Center for Applied Cybernetics:
Applied and industrial research in
control engineering, cybernetics
and robotics. Incorporates seven
academic institutions and twelve
private industrial companies.

m Control Engineering Laboratory in
Josef Bozek Centre of Combustion
Engines and Automobiles.

IMPORTANT PROJECTS

m Significant part in MSM6840770038
RP Decision and Control for
Industrial Production IIl. M. Sebek,
V. Ku€era, Z. Hanzélek, 2007-11.

m EU NMP4-CT-2006-033211: GOLEM
- Bio-Inspired Self-Assembly
Process for Mesoscale Products
and Systems. Z. Hurak, 2006-9

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

m EUACP7-GA-2008-213321 ACFA
- Active Control for Flexible 2020

Aircraft - with Airbus, EADS and other

companies. M. Hrom¢ik, 2008-11

m EU FP7-2009- 228346: LearnForm:
Self-learning sheet metal forming
system. V. Ku€era, 2009-12

There were 42 research projects

being solved in 2009 (6 EU projects,

1 National Research Programme, 4

by the Ministry of Industry and Trade,

2 Research Centers, 4 by the Grant

Agency of the Czech Republic, 11 by

the Ministry of Education, 1 by the

Academy of Sciences) with total income

of over 2 million Euros.

SPONSORS AND MAJOR INDUSTRIAL
PARTNERS

Honeywell, Unicontrols, Siemens,
Endress+Hauser

EDUCATION

m Bachelor and Master courses - since
2009 in new study programmes Cy-
bernetics and robotics (web kyberneti-
ka.fel.cvut.cz ) and Open Informatics
(web informatika.fel.cvut.cz)

m Master courses — European Master in
space science and technology Space-
Master (www.spacemaster.eu). Its
students spend every term at a differ-
ent European university and including
also projects at U. of Tokyo, Shanghai
Jiao Tong U. and Stanford U.

m Doctoral courses - study branch of
Control Engineering and Robotics

LABS

m Control Instrumentation Lab
m Electronics Lab

m Real-time Systems Lab

m Embedded Systems Lab

m Allen-Bradley Lab

m Control Theory Lab

ACTIVITY IN INTERNATIONAL

SOCIETIES

m International Federation of Automatic
Control IFAC (M. Sebek: Council
Member, V. Kucera: Advisor, 26
department employees: members
of various Technical Committees)

m Associate Editors of prestigious inter-
national journals: IEEE Transactions
on Automatic Control: S. Celikovsky
and D. Henrion; Automatica (IFAC):
V. Havlena and D. Henrion; Control
Engineering Practice (IFAC):

V. Havlena.

MEDIALIZATION

= ROBOTI 2009 - headline news at TV
channel CT1 rerun by CT 24 - 12.
12. 2009

m Interview for Czech Radio channel
Regina on the course Roboti
(Robots) 11. 12. 2009

m Numerous articles in various news-
papers (MF Dnes), magazines and
news portals

OTHER NOTABLE ACTIVITIES

m CONTACT - a regular action for
companies to meet graduates - over
200 firms invited

m New motivation course Robots
opened for freshmen of Cybernetics
and robotics - public competition of
student Lego robots attracted a lot
of interest of students and media

PROMOTIONAL VIDEO AND FLYER

A promotional video as well as flyers
and posters are available for download
from the department web page and pro-
vided by our secretariat upon request.

On the left: Experimental
setup for noncontact
micro-manipulation using
dielectrophoresis.

On the right: A strato-
spheric balloon launched
by SpaceMaster students.

Doktorandi
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