Vyzkum efektivnich komunikacnich protokoli pro US Navy

OBOR

Automatické fizeni systéma inzenyrskych,
fyzikalnich, biologickych, medicinskych, do-
smyslu od teorie, modelovani a navrhu, pres
algoritmy, software a hardware, sité a komu-
nikace, automaty, vestavéné systémy a ro-
botiku, az po praktické aplikace, promyslové
realizace a jejich dopady na spole¢nost.
Nanotechnologie a tenké vrstvy.

POSLANI

1 Viyuka a vychova bakalafs, inzenyr
a doktord

1 Teoreticky a aplikovany vyzkum na
svétové Urovni

1 Podpora prdmyslu, techniky a védy v oboru

APLIKACNI AKTIVITY

1 Hurdk, Z. - Zemanek, J. - Drs, J.:
Ctvrté misto na prestizni mezinarodni
soutéZi 2012 NIST Mobile Microrobotics
Challenge

1 Hromcik, M.: Kurz pokrocilych metod
pro navrh fizeni pro aplikace v letectvi
pro firmu Honeywell

VYZNAMNE PRUMYSLOVE

REALIZACE

1 Sojka, M. - Lisovy, R - Matéjka, R. - Pi3a,
P.- Hanzélek, Z.: Vylep3end podpora
automobilovych sbérnic LIN a CAN v Linuxu
- hospodérskéa smlouva se spolecnosti
Volkswagen za 1 milion K¢

1 Hanzalek, Z. - Némecek, P. - Taborsky,
Z.- Benes, D.: Implementace fidici jednotky
pro elektromobil a algoritmus pro
rozvrhovani FlexRay signall — hospodaiska
smlouva se spolecnosti Porsche
Engineering za 750 tis. K¢

PUBLIKACE

Celkovy pocet publikaci v roce 2012: 72

(z toho 25 ¢lankd vimpaktovanych - ISI WoS
- Casopisech a 36 referat( na mezinarodnich
konferencich). Celkovy pocet citaci oficialné
registrovanych mezinarodni databazi

ISI Science Citation Index doséhl jiz 4870,

z CehoZ v roce 2012 pribylo 230. Seznam
vybranych publikaci najdete na druhé
strané, dalsi jsou na webu katedry.
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VEDENi KATEDRY

1 Vedouci: prof. Ing. Michael Sebek, DrSc.

1 Zastupce vedouciho: prof. Dr. Ing. Zdenék
Hanzalek

1 Vedouci oddéleni: prof. Dr. Ing. Zdenék
Hanzalek, doc. Ing. Tomé&s Polcar,
Ph.D., Ing. Pavel Burget, Ph.D., Ing. Martin
Hromcik, Ph.D., Ing. Zdenék Hurék, Ph.D.

1 Tajemnik: Ing. Jindfich Fuka

VYZKUM

Robustni, prediktivni a optimalni fizeni,
polynomidlni metody a algoritmy, matema-
tika, distribuované a vestavéné systémy,
modelovani a fizeni inteligentnich ener-
getickych siti a budov, aplikace v primyslu
a medicing, nano-fizeni a dalsi sméry.
Depozice tenkych vrstev pro mechaniku,
optiku a biomedicinu.

VYZNAMNE TEORETICKE VYSLEDKY

1 Hurdk, Z. - Reza¢, M.: Prizpdsobeni metodiky
pro robotickou manipulaci zaloZenou
na obraze pro pouZiti v inercialné
stabilizovanych leteckych kamerovych
platforméch (publikovano v [EEE Trans.
on Control Systems Technology)

1 Capek, R. - Sicha, P. - Hanzalek, Z.:
Rozvrhovani vyroby s alternativnimi
procesnimi plany (publikovano v European
Journal of Operational Research)

1 Korda, M. - Cigler, J.: Nekvadratické
stochastické MPC (publikovano
v Casopise Automatica)

1 T.Polcar et al: Komplexni tfeci analyza
samomazného W-S-C/Cr povlaku
(prestizni publikace v ¢asopise Farady
Discuss s vice jak stoletou tradici)

PRIJMY 2012

projekty
48 mil. K&
74 %

CENTRA

Katedra fidi vyznamné celostatni

Centrum aplikované kybernetiky — CAK

s 4 univerzitami a 13 firmami (projekt TACR,
vedouci V. Kucera), podili se na Univerzitnim
centru energeticky efektivnich budov

— UCEEB (projekt VaVpl, feditel L. Ferkl,
vedouci vyzkumného programu M. Sebek)
a na celostatnim Centru excelence pro
pokrocilé bioanalytické technologie
(vedouci Z. Hurdk).

VYZNAMNE PROJEKTY

1 EU FP7: LearnForm, V. Kucera, 2009-12

1 EU FP7: RADINTERFACES, T. Polcar, 2011-4

1 ARTEMIS EU FP7: SESAMO, Z. Hanzalek,
2012-4

1 ARTEMIS EU FP7: DEMANES, P. Siicha
2012-4

1 US Navy - Office of Naval Research:
ONRG - REMI, Z. Hanzélek, 2012

Celkem 43 vyzkumnych projektd v roce

2012 (4 EU, 3 TACR, 2 MPO, 9 GACR,

9 MSMT, 4 zahrani¢ni, 4 FVRS, 6 SGS,

TALENT, POSTDOK, 2 velké HS)

v celkovém objemu 49 miliond KE.
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Vyvoj fidiciho systému pro
Porsche Engineering Services

VYUKA

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

1 Magisterské kurzy — evropsky magistersky
program kosmickych véd a inzenyrstvi
SpaceMaster (www.spacemaster.eu). Stu-
denti 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
arobotika

LABORATORE

1 Laboratof systémd reélného ¢asu

1 Laboratof vestavénych systém@

1 Laboratof primyslovych automatd
1 Laboratof navrhu fizeni

1 Vzdélend laborator Lablink

KATEDRA V MEDIICH

1 Robosoutéz 2012: rizné rozhovory
a zpravodajstvi CT, CT24, Metropol TV

1 Porad CT Port: ,Pfipad kamerové hlavice*

1 Populdrni “Harum Scarum Printers”
video na YouTube kanélu: 60 tisic
zhlédnuti

1 Roboti jsou ¢im dal pesttejsi: [&Ci, Smiruii,
zabijeji i poméahaiji: Populdrni ¢lanek
na technet.idnes.cz.

1 YouTube kanal http:/www.youtube.
com/user/DCEweb

1 DalSi propagacni materidly a videa
na webu katedry

DALS{ AKTIVITY

1 Akce Kontakt: kazdorocni setkani
diplomantd se zastupci firem

1 Robosouté? pro stredni Skoly
(tymy z 50 Skol)

Rozlehlé namofni distribuované
systémy vyzaduiji spolehlivé
komunikacni protokoly




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 theirimpact 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
inindustry and society

Experimentalni platforma pro planarni
manipulaci tvarovanim magnetického

pole pomoci matice aktuatord - civek

APPLICATIONS ACTIVITIES

1 Hurdk, Z. - Zemanek, J. - Drs, J.: Fourth
place the international 2012 NIST
Mobile Microrobotics Challenge.

1 Hromcik, M.: Course in advanced aircraft
control methods for aerospace for
Honeywell.

SUCCESSFUL INDUSTRIAL

REALIZATIONS

1 Sojka, M. - Lisovy, R - Matéjka, R. - Pisa,
P. - Hanzélek, Z.: Improved tool support
of automotive communication protocols.
Tmillion CZK contract with Volkswagen
Wolfsburg

1 Hanzalek, Z.- Némecek, P. - Taborsky, Z. -
Benes, D.: Control unit implementation for
electric vehicle and scheduling algorithm
for FlexRay signals. Over 3/4 million CZK
contract with Porsche Engineering
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EXECUTIVES

1 Head: Michael Sebek

1 Deputy Head: Zdenék Hanzélek

1 Research cluster leaders: Zdenék Hanzalek,
Tomas Polcar, Pavel Burget, Martin
Hromcik, and Zdenék Hurdk

1 Registrar: Jindfich Fuka

RESEARCH ORIENTATION

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

THEORETICAL ACHIEVEMENTS

1 Hurdk, Z. - Reza¢, M. Image-based
pointing and tracking method for
inertially stabilized airborne camera
platform (published in the IEEE Trans.
on Control Systems Technology.

1 Korda, M. - Cigler, J.: Nonquadratic
stochastic model predictive control
(published in Automatica)

1 Capek, R. - Sticha, P. - Hanzélek, Z.:
Production Scheduling with Alternative
Process Plans (published in European
Journal of Operational Research)

1 T.Polcar et al: Complex frictional analysis
of self-lubricant W-S-C/Cr coating
(published in prestigious Faraday
Discuss, a journal with more than
hundred year tradition)

REVENUES 2012

teaching

0.7 mil. €

26 %
research

1.9 mil €
74 %

IMPORTANT PROJECTS

1 EU FP7: LearnForm, V. Kucera, 2009-12

1 EU FP7: RADINTERFACES, T. Polcar, 2011-4

1 ARTEMIS EU FP7: SESAMO, Z. Hanzalek,
2012-4

1 ARTEMIS EU FP7: DEMANES, P. Sicha,
2012-4

1 US Navy - Office of Naval Research:
ONRG REMI, Z. Hanzélek, 2012

There were 45 research projects being solved in

2012 (4 EU projects, 2 by the Ministry of indus-
try and Trade, 3 by the Technological Agency,
9 by the Grant Agency of the Czech Republic,
9 by the Ministry of Education, 4 international,
2 bigindustrial contracts, and others) with
total income of over 2 million Euro.

US Navy Office of Naval Research
supports our research activities

DISTINGUISHED PUBLICATIONS

1 Cerman, O. - Husek, P.: Adaptive fuzzy slid-
ing mode control for electro-hydraulic servo
mechanism. Int. J. on Expert Systems with
Appl. 2012, vol. 39, no. 11, p. 10269-10277.

1 Cigler, J. - Privara, S. - Vaia, Z. - Zatekova,
E. - Ferkl, L.: Optimization of Predicted
Mean Vote index within Model Predictive
Control framework: Computationally
tractable solution. Energy and Buildings.
2012, vol. 52, p. 39-49.

1 Cigler, J. - Tomasko, P. - Siroky, J.: BuildingLab:
a tool to analyze performance of model
predictive controllers for buildings. Energy
and Buildings. 2012, vol. 57,no. 1, p. 34-41.

1 Capek, R. - Sticha, P. - Hanzélek, Z.:
Production Scheduling with Alternative
Process Plans. European J. of Operational
Research. 2012, vol. 217, no. 2, p. 300-311.

1 Dvorak, M. - Havel, P.: Combined heat and
power production planning under liberalized
market conditions. Applied Thermal Eng.
2012, vol. 43, no. Sl, p. 163-173.

1 Hanis, T. - Hrom¢ik, M.: Optimal sensors
placement and spillover suppression.
Mechanical Systems and Signal Proces.
2012, vol. 28, no. 3, p. 367-378.

1 Henrion, D. - Vyhlidal, T.: Positive trigono-
metric polynomials for strong stability of
difference equations. Automatica. 2012,
vol. 48,no.9, p. 2207-2212.

1 Hurék, Z. - Reza¢, M.; Image-Based
Pointing and Tracking for Inertially
Stabilized Airborne Camera Platform.
|EEE Trans. on Control Systems Technol. 2012,
vol. 20, no. 5, p. 1146-1159.

EDUCATION

1 Bachelor and Master courses — in study
programmes Cybernetics and robotics
(web kybernetika.fel.cvut.cz) and Open
Informatics (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 including
also projects at U. of Tokyo, Shanghai
Jiao Tong U. and Stanford U.

1 Doctoral courses - study branch Control
Engineering and Robotics

1 Husek, P.: Modelling ellipsoidal uncertainty
by multidimensional fuzzy sets. Int. J. on
Expert Systems with Appl. 2012, vol. 39,
no. 8, p. 6967-6971.

1 Korda, M. - Cigler, J.: Nonguadratic
stochastic model predictive control:

A tractable approach. Automatica. 2012,
vol. 48,n0. 9, p. 2352-2358.

1 Malik, O. - Havel, P.: Decision support
tool for optimal dispatch of tertiary control
reserves. Int. J. of Electrical Power and Energy
Syst. 2012, vol. 42, no. 1, p. 341-349.

1 Pimentel Bernardo, J. - Polcar, T. - Evaristo,
M. - Cavaleiro, A.: Examination of the tribo-
layer formation of a self-lubricant W-S-C
sputtered coating. Tribology
International. 2012, vol. 47, p.188-193.

1 Privara, S. - Vana, Z. - Zacekova, E. - Cigler,
J.: Building Modeling: Selection of the Most
Appropriate Model for Predictive Control.
Energy and Buildings. 2012, vol. 55, no. 12,

p. 341-350.

1 Trdlicka, J. - Hanzalek, Z.: In-Network
Distributed Algorithm for Energy Optimal
Routing Based on Dual Decomposition of
Linear Programming. IEEE Trans. on Commu-
nications. 2012, vol. 60, no. 6, p. 1634-1645.

The total number of publications in 2012

is 72 (25 impacted journal papers and

36 international conference papers). Official

citations of papers by department members

registered in the world-wide respected
database ISI Science Citation Index (SCI)

increased by 230 in 2012 to reach 4870,

citations in total.

New fly-by wire systems are supported
by time-triggered technologies

OTHER NOTABLE ACTIVITIES

1 CONTACT - aregular action for companies
to meet graduates — over 200 firms invited

1 Lego robots competition for high schools
(over 50 schools involved)

SPONSORS AND MAJOR
INDUSTRIAL PARTNERS

Honeywell, Rockwell Automation,
Siemens, WAGO, Porsche Engineering

Project REMI - Rescheduling in
mixed-criticality embedded systems




