Katedra ridici

techniky 2011

OBOR

Automatické fizeni systém(
inzenyrskych, fyzikalnich,
biologickych, medicinskych,
dopravnich, ekonomickych a dalSich,
a navrhu, pres algoritmy, software

a hardware, sité a komunikace,
automaty, vestavéné systémy

a robotiku, az po praktické aplikace,
prlimyslové realizace a jejich dopady
na spolec¢nost. Nanotechnologie

a tenké vrstvy.

POSLANI

1 Vyuka a vychova bakalard, inzenyrd
a doktord

1 Teoreticky a aplikovany vyzkum
na svétové Urovni

1 Podpora primyslu, techniky
a védy v oboru

VEDENIKATEDRY

1 Vedouci: prof. Michael Sebek

1 Zastupce vedouciho: doc. Zdenék
Hanzalek

1 Vedouci oddéleni: docenti Zdenék
Hanzalek a Antonin Stfibrsky,
doktofi Pavel Burget, Petr Havel,
Zdenék Huréak a Toma$ Polcar

1 Tajemnik: Ing. Jindfich Fuka

VYZKUM

Robustni, prediktivni a optimaini
fizeni, polynomialni metody a algo-
ritmy, matematika, distribuované

a vestavéné systémy, modelovani

a fizeni inteligentnich energetickych
siti, aplikace v primyslu a mediciné,
nano-fizeni a dalSi sméry. Depozice
tenkych vrstev pro mechaniku, optiku
a biomedicinu.

VYZNAMNE TEORETICKE

VYSLEDKY

1 Hanzalek, Z. - Jurcik, P.: Cyklické
rozvrhovani pro bezdratoveé sité
(v zafi 2010 ¢lanek s nejvice pfistupy
v prestiznim informatickém ¢asopise
IEEE Trans. on Industrial Informatics)

1 Henrion, D.: Algoritmus pro detekci
konvexnosti mnoZin popsanych poly-
nomialnimi nerovnostmi (publikovano
v prestiznim matematickém ¢asopise
Linear Algebra and Its Applications).

1 Novakova, J - Hroméik, M: PouZziti
metod experimentaini identifikace dy-
namickych systém0 pro zpracovani
dat z funkéni magnetické rezonance
(fMRI). Ve spolupraci s Neuro-
logickou Klinikou 1. LF UK a VFN
(publikovano v Neuroendocrinology
Letters).

1 Spiller, M. - Hurék, Z: Nabojovy
zesilova¢ kombinovany se spinanim
pro fizeni piezoelektrickych
mikromanipulatord (publikovano
v prestiznim ¢asopise IFAC
Mechatronics).

VYZNAMNE APLIKACNI VYSLEDKY

1 Capek, R. - Stcha, P. - Hanzalek,
Z.: Locusta - SW aplikace pro
podporu operacniho planovani
a rozvrhovani vyroby ve spole¢nosti
STYL Plzed

1 Jaro$, P. - Kouhout, T. - Prudek,
L. - Necid, J. - Burget, P.: Model
Zonglér Uspésné vystaven na vele-
trzich Amper 2010 v Praze a SPC/
IPC/Drives 2010 v Norimberku.

1 Novotny, M. - Privara, S.:
Identification Toolbox for
Scilab (nyni soucasti oficialni
distribuce Scilabu)

Celkem 17 aplikacnich vysledki

a 2 patenty registrované v RIV

za rok 2010.

VYZNAMNE PROMYSLOVE

REALIZACE

1 Némecek, P. - Carek, L. - Burget,

P. Regulator rekuperacniho vétrani,
v provozu nasazeno 100ks, hospo-
darska smlouva s firmou Mikroklima.

1 Kutil, M. - Trdlicka, J. - Hanzalek,
Z.: Optimalizace vykonnosti kovaci
linky — hospodarska smlouva se
spole¢nosti Strojmetal

1 Pisa, P. - Sojka, M. - Hanzalek,

Z.: Analyza ¢asovych a vykon-
nostnich parametrd SocketCAN
Gateway - hospodarska smlouva se
spole¢nosti Volkswagen Wolfsburg

1 Strnad, T. - Havel, P.: Optimaliza¢ni
nastroj pro podporu vybérovych
fizeni na regulacni zélohy
(hospodarska smlouva za
436 tis. K& se spole¢nosti CEPS)

VYZNAMNE PUBLIKACE

1 Ferkl, L. - Siroky, J. Celing radiant
cooling: Comparison of ARMAX and
subspace identification modelling
methods. Building and Environment.
2010, 45, 1, s. 205-212.

1 Hanzalek, Z. - Burget, P. - Sticha,
P.. Profinet 10 IRT Message Sched-
uling With Temporal Constraints.
IEEE Trans. on Industrial Informat-
ics. 2010, vol. 6, no. 3, p. 369-380.

1 Hanzalek, Z. - Jur€ik, P.: Energy
Efficient Scheduling for Cluster-Tree
Wireless Sensor Networks With
Time-Bounded Data Flows: Ap-
plication to IEEE 802.15.4/ZigBee.
Industrial Informatics, IEEE Trans.
on 2010, vol. 6, no. 3, p. 438-450.

1 Henrion, D.: Detecting rigid convex-
ity of bivariate polynomials. Linear
Algebra and Its Applications. 2010,
vol. 432, no. 5, p. 1218-1233.

1 Havrénkov4, P. - Jech, R. - Walker,
Nolan D. - Operto, G. - Novakova,
J. - et al.: Repetitive TMS of the
somatosensory cortex improves
writer’s cramp and enhances corti-
cal activity. Neuroendocrinology Let-
ters. 2010, vol. 31, no. 1, p. 73-86.

1 Kujan, P. - Hroméik, M. - Sebek, M.:
Complete Fast Analytical Solution
of the Optimal Odd Single-Phase
Multilevel Problem. IEEE Trans.
on Industrial Electronics. 2010,
vol. 2010, no. 57(7), p. 2382-2397.

1 Polcar, T. - Vitd, T. - Cvrcek, L. -
Vysko€il, J. - Cavaleiro, A.: Effects
of carbon content on the high
temperature friction and wear
of chromium carbonitride coatings.
Tribology International. 2010,
vol. 43, no. 7, p. 1228-1233.

1 Polcar, T. - Cavaleiro, A.: Structure,
mechanical properties and tribology
of W-N and W-O coatings. Interna-
tional Journal of Refractory Metals
and Hard Materials. 2010, vol. 28,
no. 1, p. 15-22.

Celkovy pocet publikaci v roce 2010:

83 (z toho 20 ¢lankd v impaktovanych

- ISI WoS - asopisech a 46 referatl

na mezinarodnich konferencich).

Celkovy pocet citaci oficialné registro-

vanych mezinarodni databazi ISI

Science Citation Index dosahl jiz 3140,

z ¢ehoz v roce 2010 pfibylo 220.

Pfijmy
2010

VYZKUMNA CENTRA

Katedra se podili na dvou

projektech vyzkumnych center:

1 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.

1 Laborator fidici techniky Josefa
BoZzka je soucasti Centra spalo-
vacich motord a automobildi.

VYZNAMNE PROJEKTY

1 Vyznamny podil na Vyzkumném
z&dméru: Rozhodovani a fizeni
pro pramyslovou vyrobu Il
(MSM6840770038), M. Sebek,

V. Ku€era, Z. Hanzélek, 2007-11.
1 EU ACP7-GA-2008-213321 ACFA
- Active Control for Flexible 2020
Aircraft - pro firmy Airbus, EADS

a dalsi. M. Hromgik, 2008-11

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

1 NMP4CT033211, Golem- Bio-
inspired Assembly Process for

Mesoscale Products and Systems,
Z.Hurak, 2006-10

1 B/CZ0046/3/0015, Methods for
Optimization of Energy Consump-
tion in Buildings, L. Ferkl, 2010-10

Celkem 42 vyzkumnych projektu

vroce 2010 (7 EU, 1 VZ, 4 MPO,

2 Centra, 9 GACR, 11 MSMT)

v celkovém objemu 56 miliénd K¢.

SPONZORI

Honeywell, Siemens,

B+R Automatizace, Feramat
Cybernetics, WAGO, Humusoft

VYUKA

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

1 Magisterskeé 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.

1 Doktorské kurzy — obor Ridici
technika a robotika

LABORATORE

1 Laborator systému redlného ¢asu
1 Embedded Systems Lab

1 Allen-Bradley Lab

1 Laboratof teorie fizeni

1 Laboratof nano-dynamiky

AKTIVITAV MEZINARODNICH

SPOLECNOSTECH

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

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

KATEDRA V MEDIiCH

1 Robosoutéz 2010 a lego roboti
ve vedemnim zpravodajstvi CT24
(10. 12. 2010) a v pofadu CT2
PORT (15. 12. 2010)

1 Rlizné ¢lanky o Robosoutezi
v novinach, ¢asopisech a na
zpravodajskych webech

DALSI AKTIVITY

1 Akce Kontakt: kazdorocni setkani
diplomant( se zastupci firem

1 Mezinarodni setkani kompetencnich
center Profibus a Profinet, U¢astnici
z 20 zemi

1 Konference a workshop HVAC
2010 (pfednasejici z katedry,
KU Leuven a ETH Ziirich)

Vrtulnik Mi-17 pfi letové zkousce
na katedre vyvijené inercialné
stabilizované kamerové hlavice
(kvéten 2011, letecké zakladna
v Pardubicich).

Profesofi

Prof. RNDr. Sergej Celikovsky, CSc
Prof. Ing. Vladimir Havlena, CSc.
Prof. Ing. Viadimir Kuéera, 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. Petr Horacek, CSc.

Doc. Ing. Didier Henrion, Ph.D., CSc.
Doc. Ing. Jan John, CSc.

Doc. Ing. Bohuslav Kirchmann, CSc.
Doc. Ing. Antonin Stfibrsky, CSc.
Doc. Ing. Tomés Simek, CSc.

Doc. Ing. Ondrej Vysoky, CSc.

Odborni asistenti

Ing. Pavel Burget, Ph.D.
Ing. Petr Havel, Ph.D.

Ing. Martin Hlinovsky, Ph.D.
Ing. Jaroslav Honct, CSc.
Ing. Martin Hrom¢ik, Ph.D.
Ing. Zdenék Hurak, Ph.D.
Ing. Tomas Polcar, Ph.D.
Ing. Richard Susta, Ph.D.
Ing. Pfemys| Stcha, Ph.D.

Védecko-vyzkumni
pracovnici

RNDr.Petra Augustova, Ph.D.
Ing. Ladislav Cvrcek, Ph.D.
Ing. Luka$ Ferkl, Ph.D.

Ing. Petr Husek, Ph.D.

Ing. Tomas Kubart, Ph.D.

Ing. Petr Kujan, Ph.D.

Ing. Michal Kutil, Ph.D.

Ing. Ale$ Kruczek,Ph.D.

Ing. Pavel Pisa, Ph.D.

Ing. Michal Sojka, Ph.D.

Ing. Petr Siroky, CSc.

Ing. Ondfej Spinka, Ph.D.
Ing. Libor Waszniowski, Ph.D.

1 Druhé misto pro Zonglér
v soutézi European
Industrial Ethernet Award
2010, odména 5.000 Euro.
1 Robosoutéz pro stiedni
Skoly

VIDEO A LETAK

Propagacni video o katedre
a oboru a dalsi propagacni
materialy si mizete stahnout
z webu katedry nebo vyzadat
na naSem sekretariatu.

FEL CVUT v Praze, Technicka 2, 166 27 Praha 6, Sidlo: Budova E — pfizemi, CVUT v Praze, Karlovo nam. 13, 12135 Praha 2, Telefon: (+420) 224 357 488, Fax: (+420) 224 918 646, K335@fel.cvut.cz, www.dce.fel.cvut.cz



Department

of Control
Engineering 2011 ?

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
communication, automata, embedded
systems and robotics, to practical
applications, industrial implementations
and their impact on society.
Nanotechnology and thin films.

MISSION

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

1 Top level theoretical and applied
research recognized worldwide

1 Technology and science promotion
in industry and society

EXECUTIVES

1 Head: Michael Sebek

1 Deputy Head: Zdenék Hanzalek

1 Research cluster leaders: Pavel
Burget, Zdenék Hanzalek, Petr
Havel, Zdenék Hurak a Toma$
Polcar, Antonin Stfibrsky,

1 Registrar: Jindfich Fuka

RESEARCH ORIENTATION

Robust, predictive and optimal control,
polynomial methods and algorithms,
mathematics, distributed and
embedded systems, smart energy
grids, industrial applications, medical
applications, and micro-control.
Deposition of protective, optical

and biomedical coatings.

THEORETICAL ACHIEVEMENTS

1 Hanzélek, Z. - Juréik, P.: Cyclic
scheduling for wireless networks
(paper in prestigious IEEE Trans.
on Industrial Informatics, rated
as most frequently downloaded
paper in September 2010)

1 Henrion, D.: Algorithm for detection
of convexity of set described by
polynomial inequalities (published in
a prestigious mathematical journal
Linear Algebra and Its Applications).

1 Novakova, J - Hroméik, M:
Application of techniques from
system identification to processing
data from functional magnetic
resonance (fMRI). In collaboration
with Dept. of Neurology, 1st Faculty
of Medicine and General Teaching
Hospital in Prague (published in
Neuroendocrinology Letters ).

1 Spiller, M. - Hurak, Z: Novel charge
amplifier for control of stick-slip
piezoelectric micromanipulators
(published in IFAC Mechatronics).

OUTSTANDING IMPLEMENTATIONS

1 Capek, R. - Sticha, P. - Hanzalek, Z.:

Locusta - SW Application for support

of operating planning and scheduling
of support in STYL Plzef
1 Jaro$, P. - Kouhout, T. - Prudek,
L. - Necid, J. - Burget, P.: Juggler
model successfully presented at in-
dustrial fairs Amper 2010, Prague and
SPC/IPC/Drives 2010 in Nuremberg, D
1 Novotny, M. - Privara, S.: Identifica-
tion Toolbox for Scilab (now included
in the official Scilab distribution)
2010 total: 17 application results and
2 patents registered in RIV.

SUCCESSFUL INDUSTRIAL

REALIZATIONS

1 Strnad, T. - Havel, P.: Decision
support optimization tool for control
reserves auctions (contract with
CEPS worth 436 thousand CZK)

1 Némecek, P. - Carek, L. - Burget,
P. Controller for recuperative ventila-
tion, 100 customer implementations,
contract with Mikroklima company

1 Kutil, M. - Trdlicka, J. - Hanzalek,
Z.: Productivity optimization for forg-
ing line — contract with Strojmetal

1 Pisa, P. - Sojka, M. - Hanzalek,
Z.: Time and production parameters
analysis for SocketCAN Gateway -
contract with Volkswagen Wolfsburg

DISTINGUISHED PUBLICATIONS

1 Ferkl, L. - Siroky, J. Celing radiant
cooling: Comparison of ARMAX and
subspace identification modelling
methods. Building and Environment.
2010, 45, 1, s. 205-212.

1 Hanzalek, Z. - Burget, P. - Sticha,
P.: Profinet 10 IRT Message
Scheduling With Temporal
Constraints. IEEE Trans. on
Industrial Informatics. 2010,
vol. 6, no. 3, p. 369-380.

1 Hanzalek, Z. - Jur€ik, P.: Energy
Efficient Scheduling for Cluster-
Tree Wireless Sensor Networks
With Time-Bounded Data Flows:
Application to IEEE 802.15.4/ZigBee.
Industrial Informatics, IEEE Trans.
on 2010, vol. 6, no. 3, p. 438-450.

1 Henrion, D.: Detecting rigid convexity
of bivariate polynomials. Linear
Algebra and Its Applications. 2010,
vol. 432, no. 5, p. 1218-1233.

1 Havrankova, P. - Jech, R. - Walker,
Nolan D. - Operto, G. - Novakova,

J. - et al.: Repetitive TMS of the
somatosensory cortex improves
writer's cramp and enhances cortical
activity. Neuroendocrinology Letters.
2010, vol. 31, no. 1, p. 73-86.

1 Kujan, P. - Hroméik, M. - Sebek, M.:
Complete Fast Analytical Solution
of the Optimal Odd Single-Phase
Multilevel Problem. IEEE Trans.
on Industrial Electronics. 2010,
vol. 2010, no. 57(7), p. 2382-2397.

1 Polcar, T. - Vitd, T. - Cvrcek,

L. - Vyskogil, J. - Cavaleiro, A.:
Effects of carbon content on the

high temperature friction and wear
of chromium carbonitride coatings.
Tribology International. 2010,

vol. 43, no. 7, p. 1228-1233.

1 Polcar, T. - Cavaleiro, A.: Structure,
mechanical properties and tribology
of W-N and W-O coatings. Interna-
tional Journal of Refractory Metals
and Hard Materials. 2010, vol. 28,
no. 1, p. 15-22.

The total number of publications

in 2010 is 83 (20 impacted journal

papers and 46 international confer-

ence papers). Official citations of
papers by department members
registered in the world-wide respected
database ISI Science Citation Index

(SCI) increased by 220 in 2010

to reach 3140 citations in total.

Revenues
2010

2.6 mil ¢
B0%

RESEARCH CENTERS

The Department is included in two

prestigious nationwide Research

Center projects:

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

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

IMPORTANT PROJECTS

1 Significant part in MSM6840770038
RP Decision and Control for
Industrial Production Ill. M. Sebek,
V. Kucera, Z. Hanzalek, 2007-11.

1 EU ACP7-GA-2008-213321 ACFA
- Active Control for Flexible 2020 Air-
craft - with Airbus, EADS and other
companies. M. Hrom¢ik, 2008-11

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

1 NMP4CT033211, Golem- Bio-
inspired Assembly Process for
Mesoscale Products and Systems,
Z.Hurak, 2006-10

1 B/CZ0046/3/0015, Methods for
Optimization of Energy Consumption
in Buildings, L. Ferkl, 2010-10

There were 42 research projects being

solved in 2010 (7 EU projects,

1 National Research Programme,

4 by the Ministry of Industry and

Trade, 2 Research Centers, 9 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 2.3 million Euros.

SPONSORS AND MAJOR
INDUSTRIAL PARTNERS
Honeywell, Siemens,

B+R Automatizace, Feramat
Cybernetics, WAGO, Humusoft

EDUCATION

1 Bachelor and Master courses - since
2009 in new study programmes
Cybernetics and robotics (web kyber-

netika.fel.cvut.cz ) and Open Informat-

ics (web informatika.fel.cvut.cz)

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

1 Doctoral courses - study branch
Control Engineering and Robotics

LABS

1 Electronics Lab

1 Real-time Systems Lab
1 Embedded Systems Lab
1 Allen-Bradley Lab

1 Control Theory Lab

ACTIVITY IN INTERNATIONAL

SOCIETIES

1 International Federation of Automatic
Control IFAC (M. Sebek: Council
Member, V. Ku€era: Advisor,

26 department employees: members
of various Technical Committees)

1 Associate Editors of prestigious
international 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

1 ROBORACE 2010 and Lego
Robots - headline news at TV
channel CT24 (10. 12. 2010) and
CT2 PORT show (15. 12. 2010)

1 Numerous articles in newspapers,
magazines and news portals

OTHER NOTABLE ACTIVITIES

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

1 International Profibus and Profinet
Competence Centers Meeting,
participants from 20 countries

1 Conference and workshop
HVAC 2010 (lecturers form DCE,
KU Leuven a ETH Zirich)

1 Second position of Juggler in
the European Industrial Ethernet
Award 2010, awarded 5.000 Euro.

Power balance control
algorithms developed
in the department are
successfully applied
in the Czech Republic
transmission system.

Doktorandi

Ing. Milan Anderle
Ing. Petr Augusta
Ing. Zdenék Baumelt
Ing. Radek Befio
Ing. Otto Cerman
Ing. Jifi Cigler

Ing. Roman Capek
Ing. Kamil Dolinsky
Ing. Michal Dvorak
Ing. Tomas Fencl
Ing. Toma$ Hani$
Ing. Nguyen Hong
Ing. Pavel Hospodar
Ing. Jan Kelbel

Ing. Ondrej Malik
Ing. Peter Matisko
Ing. Jana Novéakova
Ing. Ondrej Nyvit
Ing. Samuel Privara
Ing. Jan Rathousky
Ing. Jifi RehoF

Ing. Martin Rezag
Ing. Ondfej Santin
Ing. Otakar Sprdlik
Ing. Jifi Trdlicka
Ing. Zdenék Vana
Ing. Jifi Zemanek

Technici

Helena Ferklova

Ondrej Fiala

Ing. Jindrich Fuka

Ing. Vladimir Kucera

Ing. Bernardo Pimentel
Mgr.Vladimir Tichy, Ph.D.
Ing. Jaroslav Zoha

Administrativa

Jana Burgetova

Monika Hiibnerova

Mgr. Helena Dolezilkova
Ing. Jaroslava Novakova
Jaroslava Matéjkova
Svatava Petrachova
Petra Stehlikova

Provozni oddéleni
a oddéleni IT
Ladislav Cmelik

Ing. Petr Haba

Ales Kapica

Ing. Martin Samek

Ing. Frantidek Vanék

1 Lego robots competition
for high schools

PROMOTIONAL VIDEO
AND FLYER

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

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@fel.cvut.cz, www.dce.fel.cvut.cz



