
Faculty of Electrical Engineering Faculty of Electrical Engineering 

and Communicationand Communicationand Communicationand Communication

Brno University Brno University ofof TechnologyTechnology



Brno University Brno University ofof TechnologyTechnology

–– Faculty of Civil EngineeringFaculty of Civil Engineering
–– Faculty of Mechanical Engineering Faculty of Mechanical Engineering 
–– Faculty of Electrical Engineering and Faculty of Electrical Engineering and 

Communication Communication 
–– Faculty of Business and Management Faculty of Business and Management 
–– Faculty of Information Technology Faculty of Information Technology –– Faculty of Information Technology Faculty of Information Technology 
–– Faculty of Chemistry Faculty of Chemistry 
–– Faculty of Architecture Faculty of Architecture 
–– Faculty of Fine ArtsFaculty of Fine Arts

–– 23 000 23 000 studentsstudents
–– 2 500 2 500 academicacademic staffstaff
–– Bc, Bc, MScMSc, PhD study , PhD study programsprograms
–– ResearchResearch, , cooperationcooperation



•• 204204 professors, associate professors, professors, associate professors, assistentsassistents

•• 181877 other staffother staff

HR and studentsHR and students

as of beginning 2009

•• 2 2 840840 Bachelor studentsBachelor students

•• 1 21 2550 Master students0 Master students

•• 394 PhD students394 PhD students

•• 4 4 484484 students totalstudents total



•• Automation and embedded systemsAutomation and embedded systems

•• Biomedical engineeringBiomedical engineering

•• ElectrotechnologyElectrotechnology

In which branches we excelIn which branches we excel

•• ElectrotechnologyElectrotechnology

•• MicroelectronicsMicroelectronics

•• Power electrical engineeringPower electrical engineering

•• Radio electronics and satellite Radio electronics and satellite 

communicationcommunication

•• TelecommunicationTelecommunication



•• Control station for experimental communication Control station for experimental communication 

satellites AMSATsatellites AMSAT

•• Communication modules for International Space Communication modules for International Space 

International achievements in R&DInternational achievements in R&D

•• Communication modules for International Space Communication modules for International Space 

StationStation

•• Rescue robots Orpheus for Rescue robots Orpheus for 

extreme conditionsextreme conditions



Operational programmes of EUOperational programmes of EU

CEITEC CEITEC –– Central European Institute of TechnologyCentral European Institute of Technology

– Bio and life sciences,

– Material sciences (ceramic, polymeric, metallic materials and 
composites, nanomaterials)composites, nanomaterials)

– Advanced technologies (nanotechnology and microtechnology, 
manipulation of the light beam, imaging technology, wireless 
communication and hypermedia services).

Estimated financial size 
of investment at present 
is approximately 
6.5 bil. CZK (325 mil. EUR)



Operational programmes of EUOperational programmes of EU

CEITEC – Central European Institute of Technology



Operational programmes of EUOperational programmes of EU

CEITEC – Central European 

Institute of Technology



Research and Development for InnovationsResearch and Development for Innovations

1.1. Research and Technology Centre of Renewable Energy SourcesResearch and Technology Centre of Renewable Energy Sources
((33330 mil. CZK)0 mil. CZK)

2.2. Centre of Centre of nanonano--electronics and electronics and nanonano--systems systems 
((380380 mil. CZK)mil. CZK)

Operational programmes of EU Operational programmes of EU (OP VaVpI)(OP VaVpI)

((380380 mil. CZK)mil. CZK)

3.3. Centre of advanced informationCentre of advanced information andand communication technologiescommunication technologies
((360360 mil. CZKmil. CZK))

Total proposed costs Total proposed costs 
1.1.11 bilbil. CZK . CZK 
((approxapprox. 44. 44 mil. EUR)mil. EUR)

Proposed time schedule: 20Proposed time schedule: 201010 toto 20120133



Funding of R&DFunding of R&D atat FEECFEEC
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Financial support of R&D at FEEC in 2008Financial support of R&D at FEEC in 2008
(total 241 total 241 mil CZK / 9.6mil CZK / 9.644 mil EURmil EUR))

Research Research 

ProgrammesProgrammes

Czech Science Czech Science 

Foundation Foundation 

(GACR)(GACR)

Ministry of Ministry of 

Education Education 

(others)(others)

Other Other ResortsResorts

andand

CooperationCooperation

withwith IndustryIndustry

InternationalInternational

Development Development 

Fund of Fund of 

Ministry of Ministry of 

Education Education 

(FRVS)(FRVS)



Excellent TeamsExcellent Teams



Wireless Wireless CCommunicationommunication

Prof. Zbyn ěk RaidaProf. Zbyn ěk Raida
raida@feec.vutbr.czraida@feec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of Radio ElectronicsDepartment of Radio Electronics



Research teamResearch team

• Wireless communication: systems• Wireless communication:
optical, satellite, mobile

• Broadcasting

• Microwaves, antennas

• Circuits, signals

• Computational electromagnetics

components

systems

basics



Research projectsResearch projects (selected)(selected)

IC0803: RF/Microwave
communication subsystems
for emerging wireless

Advanced communication
systems and technologies

DAB / software defined radio

FM tuners measuring system



Laboratories Laboratories (selected)(selected)

free space opticssatellite communication

digital tv technologyradio applications



Other activities Other activities (selected)(selected)

www.radioeng.cz

19th International Conference

Radioelektronika

2009

www.radioelektronika.cz



IP Multimedia IP Multimedia 

CommunicationsCommunications

Dr. Dan KomosnýDr. Dan Komosný
komosny@feec.vutbr.czkomosny@feec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of TelecommunicationsDepartment of Telecommunications



Research Research tteameam

Dan Komosny, team manager

IP multicast, IPTV technology, 
localization of Internet nodes

Radim Burget, junior researcher

Internet coordinate systems, genetic 
programming, data mining

+4 senior researchers and 4 PhD students in the tea m

Jakub Müller, junior researcher

large-scale multimedia systems, 
distributed IP systems



ResearchResearch projectsprojects

• Research of mechanisms for improving access to higher quality services 
in new generation data networks (2009-2011)

• Feedback Distribution Framework for Single Source Multicast (2007-2009)

• Optimization of methods for IP multicast networks (2005-2008)

Sophisticated method for quality of service assurance in next generation • Sophisticated method for quality of service assurance in next generation 
mobile networks (2006-2008)

• Universal architecture for interactive services in terrestrial digital television 
(2005-2007)

• Quality of service in trunk radio 
networks (2003-2006)

• Communication protocols for networks 
with dynamic routing (2002-2005)



LaboratoriesLaboratories

Laboratory of IPTV streaming

• IPTV broadcasting experimental network with IP/TV Program Manager, IP/TV Server, 
IP/TV Viewer, Cisco routers 1800, Cisco switches, WLAN networks

Laboratory of multicast communication

• IP multicast experimental network with Cisco routers and Cisco Catalyst 2960-24TT 
switches

Laboratory of unified communication technologies

• Experimental MOTOROLA mobile network, experimental IP Access/PMN mobile network, 
VoIP technology (Asterisk), H.323 (OpenH.323), Cisco (Call Manager), Siemens HiPath 
3000, telephone exchange A4400, Eurogeneris, mobile terminals HSPA - N96, HTC 
P3700 Diamond a Sony-Ericsson Xperia X1



Other activitiesOther activities

International cooperation with

• University of Coimbra, Portugal, School of Computing & Information 
Technology, Unitec, New Zealand, ...

Members of technical program committee of internati onal conferences

• IEEE International Conference on Scalable Computing and Communications, 
IEEE International Conference on High Performance Computing and IEEE International Conference on High Performance Computing and 
Communications, ...

Members of editorial board of international journal s

• International Journal On Advances in Networks and Services

Organization of Telecommunications and Signal Proces sing (TSP) 
conference

Web page 
adela.utko.feec.vutbr.cz/
projects/ 



Wireless Sensor NetworksWireless Sensor Networks

Dr. Dr. Milan ŠimekMilan Šimek
simeksimek@@feec.vutbr.czfeec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of TelecommunicationsDepartment of Telecommunications



Research Research tteameam

Milan Šimek, Milan Šimek, team team leaderleader

DevelopmentDevelopment ofof localizationlocalization andand data data aggregationaggregation
algorithmsalgorithms forfor WSNsWSNs, , multicastingmulticasting in in WSNsWSNs andand IP IP 
networksnetworks

MembersMembers ofof DINES (DINES (DIstributedDIstributed NEtworkNEtwork SystemsSystems)) researchresearch groupgroup

Patrik Morávek Patrik Morávek Patrik Morávek Patrik Morávek 

WSN network WSN network modellingmodelling
andand simulationsimulation

InternationalInternational membersmembers(PT)(PT)

JorgeJorge sásá SilvaSilva
Mobility Mobility andand QoSQoS in WSNin WSN

RicardoRicardo SilvaSilva
Hardware Hardware programmingprogramming

Pavel Pavel HolešinskýHolešinský
Hardware Hardware developmentdevelopment

+ 3 + 3 anotheranother membersmembers

A1



Snímek 24

A1 WSN team is part of DINES Research group of Department of Telecommunications, FEEC. Its members are focused on the research in the field 
of wireless sensor network communications. Kdo co z týmu dělá naleznete u jednotlivých členů. Our team collaborate with the research team 
from Portugal, University of Coimbra (Silva+Silva).
Autor; 8.4.2009



ResearchResearch projectsprojects

MulticastingMulticasting in in WirelessWireless SensorSensor NetworksNetworks
InvestigationInvestigation ofof multicastmulticast data data distributiondistribution in WSN, Portugal in WSN, Portugal 
projectproject, (2006, (2006--2009)2009)

ResearchResearch andand DeploymentDeployment ofof SensorSensor NetworksNetworks forforResearchResearch andand DeploymentDeployment ofof SensorSensor NetworksNetworks forfor
SustainableSustainable ManagingManaging ofof NaturalNatural ResourcesResources
WirelessWireless SensorSensor NetworksNetworks forfor WaterWater QualityQuality andand WaterWater
FloodsFloods Monitoring (2009Monitoring (2009--2012), 2012), CzechCzech projectproject

MechanismMechanism ofof HighHigh--QualityQuality ServicesServices DiscoveryDiscovery in in NewNew
GenerationGeneration Data Data NetworksNetworks -- ResearchResearch ofof QoSQoS mechanismmechanism
forfor wirelesswireless networksnetworks, (2009, (2009--2011), 2011), CzechCzech projectproject

A2



Snímek 25

A2 Our previous and present project are focused on the investigation of communication aspects for WSNs. We have experiences or actually work 
on the challenge of multicasting and also on the utilization of WSN for water quality monitoring. Detaily projektů viz slajd.
Autor; 8.4.2009



FOR OUR RESEARCH WE USEFOR OUR RESEARCH WE USE

MicaZMicaZ motesmotes, , ((CrossbowCrossbow, , IncInc)). . –– 2,4 2,4 GHzGHz wirelesswireless
programmableprogrammable modulesmodules

LaboratoriesLaboratories

SUN SUN SpotsSpots (Sun (Sun MicrosystemsMicrosystems, , IncInc))
JAVA JAVA DevelopmentDevelopment KITKIT

+ + ownown designeddesigned hardwarehardware
in in developmentdevelopment phasephase☺☺

A3



Snímek 26

A3 For the investigation we have deployed the experimental testbed consisting of the wireless modules from Crossbow company. This modules 
called MicaZ are well know in the field of WSN investigation. We use tjese sensors to verify our algorithms and to obtain experience for 
designing of our own hardware. We also use the modules from Sun Microsystems, SUN SPOTS. Our effort is focused on the develoment of our 
independent hardware modules.
Autor; 8.4.2009



Other activitiesOther activities

WeWe are are focusedfocused onon
LocalizationLocalization issueissue

WSN WSN multicastingmulticasting

EffectiveEffective data data aggregationaggregation
for

ENVIRONMENTAL 
SUSTAINABILITY

paperspapers andand researchresearch: : 

http://http://adela.utko.feec.vutbr.cz/projects/ 

A4



Snímek 27

A4 In our work, we are interested in the issue how to localize the individual sensors in the sensor field. How to save the energy of nodes that use 
only 2xAA acumulators - this energy saving we investigate upon multicast using. Also we try to propose the new effective algorithms for data 
agregation using the hierarchical structures. All our work and mainly results, we would like to use for deploying of modern and effective wireless
sensor networks for monitoring environmental phenomenas and thus to contribute for environmental sustainability. It could be,  water quality 
monitoring, land quality monitoring, radiation, air pollution and so on.

Děkuji. M.Šimek
Autor; 8.4.2009



Embedded Control and Embedded Control and 

Meassurement Systems, Meassurement Systems, 

Communication Communication SSystemsystems

AssocAssoc. Prof. Zden ěk Bradá č. Prof. Zden ěk Bradá č
bradacbradac@@feec.vutbr.czfeec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of Control and InstrumentationDepartment of Control and Instrumentation



Research Research tteameam

Zdeněk Bradá čZdeněk Bradá č, team manager, team manager

Embedded control and Data acquisitions Embedded control and Data acquisitions 
systems, communication interfaces systems, communication interfaces 

Pavel Ku čeraPavel Ku čera, researcher, researcher

Embedded systems, RT control systems, Embedded systems, RT control systems, 
Formal system design and verificationFormal system design and verification

Marie Havlíková, researcherMarie Havlíková, researcher

HumanHuman--inin--thethe--loop, Control systems, EMI loop, Control systems, EMI 

++22 PhD students in the teamPhD students in the team



ResearchResearch projectsprojects

•• NextNext generationgeneration pressurepressure sensorsensor
(FF(FF--P/112 P/112 –– MPO CR, 2002MPO CR, 2002--04)04)

•• Research a new technologies and methodsResearch a new technologies and methods
ofof ddifferentialifferential pressure measurementspressure measurements
((FTFT--TA/050 TA/050 –– MPO CR, 2004 MPO CR, 2004 –– 2007)2007)

•• Research and development of economicallyResearch and development of economically favourablefavourable information and security information and security •• Research and development of economicallyResearch and development of economically favourablefavourable information and security information and security 
system …system … (FT(FT--TA2/095 TA2/095 –– MPO CR, 2005 MPO CR, 2005 –– 07)07)

•• ImplementationImplementation ofof statestate machinesmachines in RT OS (GA CR, 2009in RT OS (GA CR, 2009--10)10)

•• ZigBeeZigBee WirellesWirelles Technology in Decentralized Control SystemsTechnology in Decentralized Control Systems
(GA CR, 2005(GA CR, 2005--07)07)



LaboratoriesLaboratories

Laboratory of Laboratory of EmbeddedEmbedded SystemsSystems::

•• DevelopmentDevelopment environmentsenvironments forfor i51, i51, RabbitRabbit, ARM7, ARM9, …, ARM7, ARM9, …

•• RangeRange ofof debugging debugging andand diagnosticdiagnostic toolstools

•• SW SW ToolsTools forfor HW HW & SW development& SW development

•• RT OS, State machine based design, Formal verification, …RT OS, State machine based design, Formal verification, …•• RT OS, State machine based design, Formal verification, …RT OS, State machine based design, Formal verification, …



Research Research interestsinterests

Relevant ICT ChallengesRelevant ICT Challenges

•• 1.3 Internet of Things1.3 Internet of Things

•• 3.5 Engineering of Networked Monitoring3.5 Engineering of Networked Monitoring
and Control Systemsand Control Systems



Industrial Communication Industrial Communication 

Networks and Industrial Networks and Industrial 

Ethernet, Safety and SecurityEthernet, Safety and Security

Dr. Petr FiedlerDr. Petr Fiedler
fiedlerpfiedlerp@@feec.vutbr.czfeec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of Control and InstrumentationDepartment of Control and Instrumentation



Research Research tteameam

Petr Fiedler, team managerPetr Fiedler, team manager

Interoperability in communication systems, Interoperability in communication systems, 
realreal--time communication systems, safety and time communication systems, safety and 
security in communicationsecurity in communication

Radek Radek ŠŠtohl, researchertohl, researcher

Industrial networking, Industrial networking, 
smart sensors, industrial controlsmart sensors, industrial control

SobSoběěslav Valachslav Valach

HighHigh--speed communication interfaces, speed communication interfaces, 
high performance embedded systems high performance embedded systems 

++22 PhD students in the teamPhD students in the team



•• Virtual Automation Networks (VAN ISTVirtual Automation Networks (VAN IST--FP6 Integrated Project, 2005FP6 Integrated Project, 2005--09)09)

•• Research of new methods of pressure measurement with galvanic isolation …Research of new methods of pressure measurement with galvanic isolation …
(FT(FT--TA2/087 TA2/087 –– MPO CR, 2005 MPO CR, 2005 –– 08)08)

•• Research Research ofof a new technologies and methods a new technologies and methods forfor
differential pressure measurements ... differential pressure measurements ... 
((FTFT--TA/050 TA/050 –– MPO CR, 2004 MPO CR, 2004 –– 2007)2007)

RResearch projectsesearch projects

((FTFT--TA/050 TA/050 –– MPO CR, 2004 MPO CR, 2004 –– 2007)2007)

•• Research and development of economically Research and development of economically 
favourablefavourable information and security system information and security system 
(FT(FT--TA2/095 TA2/095 –– MPO CR, 2005 MPO CR, 2005 –– 07)07)

•• Development of common control system Development of common control system 
((FIFI--IM3/040IM3/040 –– MPO CR, 2006MPO CR, 2006-- 08)08)



Laboratory of modern control systemsLaboratory of modern control systems

•• PLCs, Industrial networks and busesPLCs, Industrial networks and buses

•• Wireless testing Wireless testing equippmentequippment

LLaboratoriesaboratories



Research Research interests & ideasinterests & ideas

•• 1.3 Internet of Things1.3 Internet of Things

•• 3.5 Engineering of Networked Monitoring and Control Systems3.5 Engineering of Networked Monitoring and Control Systems

•• 6.1 ICT for Safety and Energy Efficiency in Mobility6.1 ICT for Safety and Energy Efficiency in Mobility

•• 6.3 ICT for Energy Efficiency6.3 ICT for Energy Efficiency

•• 6.5 Novel ICT solutions for Smart Electricity Distribution Networks6.5 Novel ICT solutions for Smart Electricity Distribution Networks•• 6.5 Novel ICT solutions for Smart Electricity Distribution Networks6.5 Novel ICT solutions for Smart Electricity Distribution Networks

•• 7.2 Accessible and Assistive ICT7.2 Accessible and Assistive ICT
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Networked Control Networked Control 

SystemsSystems

Prof. František ZezulkaProf. František Zezulka
zezulkazezulka@@feec.vutbr.czfeec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of Control and InstrumentationDepartment of Control and Instrumentation



Research Research tteameam

FrantiFrantišek Zezulkašek Zezulka, team manager, team manager

Hierarchical and decentralized control Hierarchical and decentralized control 
systems, fieldbuses and distributed controlsystems, fieldbuses and distributed control

Jan BeranJan Beran, researcher, researcher

Industrial Ethernet, Network Industrial Ethernet, Network 
calculus, Flow modelling calculus, Flow modelling 

Ondřej Hyn čicaOndřej Hyn čica

Modelling of control systems,Modelling of control systems,

Networked control systems and resource allocationNetworked control systems and resource allocation

+ 2+ 2 PhD students in the teamPhD students in the team



ResearchResearch projectsprojects

•• Virtual Automation Networks (VAN ISTVirtual Automation Networks (VAN IST--FP6 Integrated Project, 2005FP6 Integrated Project, 2005--09)09)

•• SYNERGIE SYNERGIE -- MobilMobilee sensenssoric systoric systems ems aand networks (GA CR 2009nd networks (GA CR 2009--12)12)

•• ZigBee Wirelles Technology in Decentralized Control SystemsZigBee Wirelles Technology in Decentralized Control Systems (GA CR 2005(GA CR 2005--07)07)

•• Research and development of economicallyResearch and development of economically favourable information and security favourable information and security 
system …system …((MPO CR 2005 MPO CR 2005 –– 07)07)system …system …((MPO CR 2005 MPO CR 2005 –– 07)07)

•• SENSVISION SENSVISION –– Internet access to the process level (MPO CR 2001Internet access to the process level (MPO CR 2001--03)03)

( )tswτ ( )tswτ ( )tstackτ( )tstackτ ( )trtτ

( )trtτ

propτpropτpropτ propτ



ReasearchReasearch TopicsTopics

• NCS are distributed control systems networked via communication 
subsystems 

• Trend of employment of Ethernet-based communication, which is packet-
based evokes non deterministic and delayed feedback information

• Hence, the generic closed loop control is extended by another factor – non
deterministic transport delay

• Furthermore, computer-based automation generates jitters in control signal • Furthermore, computer-based automation generates jitters in control signal 
transmissions

fw
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Controller 
variable latency

Feedforward
variable latency

Feedback
variable latency

• Latencies can be handled by the classical control theory

• Variable latencies cannot be handled in a classical theory



ReasearchReasearch GoalsGoals

• Characterisation of latencies of the networked infrastructure is nevertheless not 
solved yet

• A method which is able to provide performance bounds of the given 
communication path has to be used 

• Our approach is based on Network Calculus and Quality of Service

– within NC, it is possible to characterise flows by arrival curves;or they can – within NC, it is possible to characterise flows by arrival curves;or they can 
even be forced to conform them (applies for non-real-time flows)

– network devices can be modelled by service curves which describe the 
latency a and speed of throughput (real-time flows can be prioritised using 
QoS methods)

– finally, performance bounds of the given links can be inferred (latency, jitter)

Relevant ICT Topics:

• 1.3 Internet of Things

• 3.5 Engineering of Networked Monitoring and Control Systems



MicroMicro-- and Nanoelectronic and Nanoelectronic 

Systems for Embedded ICT Systems for Embedded ICT 

Applications Applications 

Dr. Lukáš Dr. Lukáš FujcikFujcik
fujcikfujcik@@feec.vutbr.czfeec.vutbr.cz

Brno University of TechnologyBrno University of Technology

Department of MicroelectronicsDepartment of Microelectronics



Research Research tteameam

LukLukášáš Fujcik, team managerFujcik, team manager

modelling, analysis and design of digital ICs, digital 
synthesis on chip, CPLD and FPGA designCPLD and FPGA design

RadimRadimíír r VrbaVrba

algorithms for network of smart 
microsensors in embedded applications, 

sensor signal processing

Roman Roman ProkopProkop

design of analog ICs, 
filters and circuits in current mode

++ 3 3 PhD studentsPhD students andand 33 assistantassistant professorsprofessors in the teamin the team



ResearchResearch projectsprojects

•• FP7 ENIAC FP7 ENIAC --E3CAR E3CAR NanoelectronicsNanoelectronics for an Energy Efficient Electrical Carfor an Energy Efficient Electrical Car
(ENIAC EC, 2009 (ENIAC EC, 2009 –– 2011)2011)

•• Methods of Signal Digitizing for Advanced SensorsMethods of Signal Digitizing for Advanced Sensors (GACR, 2008 (GACR, 2008 –– 2010)2010)

•• Research and development of digitally controlled integrated mixedResearch and development of digitally controlled integrated mixed--mode mode 
circuitscircuits (GACR, 2009 (GACR, 2009 –– 2011) 2011) 

•• Research of Universal and Complex Research of Universal and Complex AutentificationAutentification and Authorization for and Authorization for 

•• VVAN Virtual Automation Network, FP6 EC project ref. ISTAN Virtual Automation Network, FP6 EC project ref. IST--016969, real016969, real--time control time control 
overover both wired and wireless links, (both wired and wireless links, (FP6 EC, FP6 EC, 2005 2005 -- 2009)2009)

•• New principles of integrated lowNew principles of integrated low--voltage and lowvoltage and low--power power 
AD converters in subAD converters in sub--micronmicron technologies technologies 
((GACR, GACR, 2005 2005 -- 2007)2007)

•• Micro and Micro and nanonano sensor structures and systems sensor structures and systems 
(GACR, 2006 (GACR, 2006 –– 2008)2008)

•• Research of Universal and Complex Research of Universal and Complex AutentificationAutentification and Authorization for and Authorization for 
Fixed and Mobile Computer NetworksFixed and Mobile Computer Networks (NPVII, 2008 (NPVII, 2008 –– 2011)2011)



LaboratoriesLaboratories

Laboratory of Laboratory of Design, Design, SimulationSimulation andand Modelling Modelling ofof IntegratedIntegrated CircuitsCircuits

• Hardware

• LAB1 – 13 DELL PC Linux workstations (for design and education)

• LAB2 – 5 Autocont PC Linux power workstations (for design and research)

• Software

• CADENCE - Combined IC & System Package (16 EUROPRACTICE licences)

• MENTOR GRAPHICS Full Suite (15 EUROPRACTICE licences)

• Technology design kit

• AMIS (CMOS07, I2T100, I3T25-50-80), austriamicrosystems, IHP, TSMC, UMC



Other activitiesOther activities

Electronic Devices and Systems IMAPS CS Internation al Conference

•• organized under organized under IMAPSIMAPS

•• 1616thth conference will be organized in 20conference will be organized in 200909

• The best papers from Conference Proceedings will be published in 
ElectroScope

CooperationCooperation

•• ON ON SemiconductorSemiconductor, , ASICentrumASICentrum, BD , BD SensorsSensors, Beta , Beta ControlControl, , HoneywellHoneywell, , 
TYCO, VUSTAH, IMMS Erfurt (TYCO, VUSTAH, IMMS Erfurt (GermanyGermany), IMEC ), IMEC LeuvenLeuven ((BelgiumBelgium))

• Masaryk University Brno, CVUT Prague, University of Technology Kosice 
(Slovakia)



Intelligent Intelligent SSystems for ystems for 

MMedical edical DDiagnostics iagnostics 

and and RRehabilitationehabilitation

Prof. Ivo ProvazníkProf. Ivo Provazník
provazniprovazni@@feec.vutbr.czfeec.vutbr.cz

Brno University Brno University ofof TechnologyTechnology

Department Department ofof BiomedicalBiomedical EngineeringEngineering



Ivo Provazník, team managerIvo Provazník, team manager

experimental methods for recordings of experimental methods for recordings of 
electrical activity of organs, genomic signal electrical activity of organs, genomic signal 
processingprocessing

Research Research tteameam

Jiří Jiří KozumplíkKozumplík, senior scientist, senior scientist

ECG analysis, ECG analysis, 
digital signal processingdigital signal processing

Jana Jana Kolá řováKolá řová

stochastic methods for analysis of electrical activity stochastic methods for analysis of electrical activity 
of the heart, rehabilitation technologyof the heart, rehabilitation technology

+7 PhD students in the team+7 PhD students in the team



•• Optical Methods for Registration of Heart Electrical Potentials and Calcium Optical Methods for Registration of Heart Electrical Potentials and Calcium 
Concentration with Laser Stabilization (2007Concentration with Laser Stabilization (2007--2011)2011)

•• Information Technology in Biomedical Engineering (2009Information Technology in Biomedical Engineering (2009--2012)2012)

•• Methods of Analysis of Mechanical and Electrical Activity Methods of Analysis of Mechanical and Electrical Activity 
of the Heart in Experimental Cardiology (2007of the Heart in Experimental Cardiology (2007--2009)2009)

RResearch projectsesearch projects

of the Heart in Experimental Cardiology (2007of the Heart in Experimental Cardiology (2007--2009)2009)

•• High Resolution Optical Recording of Action Potentials for High Resolution Optical Recording of Action Potentials for 
Analysis of TAnalysis of T--wave wave AlternansAlternans (2004(2004--2006)2006)

•• ModulatoryModulatory Role of Sigma Role of Sigma SignallingSignalling in Electromechanical in Electromechanical 
Coupling of Isolated Coupling of Isolated CardiomyocyteCardiomyocyte and Heart (2004and Heart (2004--
2006)2006)

•• Optical Recording of Action Potentials and Its Use in Optical Recording of Action Potentials and Its Use in 
Cardiology (2001Cardiology (2001--2003)2003)



Laboratory of Biophysics:Laboratory of Biophysics:

•• Faraday cage, pneumatic Faraday cage, pneumatic antivibrationantivibration desk, Axon Instr. patch clamp system, desk, Axon Instr. patch clamp system, 
National Instruments data acquisition systems, fluorescent microscopy, National Instruments data acquisition systems, fluorescent microscopy, 
videomicroscopyvideomicroscopy, industry , industry boroscopesboroscopes, lab instruments, lab instruments

Laboratory of Genomics:Laboratory of Genomics:

•• DNA sequencer, PCR, gel electrophoresis, DNA microarray scannerDNA sequencer, PCR, gel electrophoresis, DNA microarray scanner

LLaboratoriesaboratories

Laboratory of Clinical Instruments:Laboratory of Clinical Instruments:

•• EEG, videoEEG, video--EEG, EEG, photostimulationphotostimulation, visual evoked potentials, biofeedback, EMG, , visual evoked potentials, biofeedback, EMG, 
verticalizatorverticalizator

•• DNA sequencer, PCR, gel electrophoresis, DNA microarray scannerDNA sequencer, PCR, gel electrophoresis, DNA microarray scanner



Biennial international conference BIOSIGNALBiennial international conference BIOSIGNAL

•• traditional scientific conference otraditional scientific conference onn biomedical engineering and medical biomedical engineering and medical 
infomaticsinfomatics

•• organized under EURASIP and IEEE EMBSorganized under EURASIP and IEEE EMBS

Other activitiesOther activities

•• 20th conference will be organized in 201020th conference will be organized in 2010
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Brno University Brno University ofof TechnologyTechnology

www.www.feec.vutbr.czfeec.vutbr.czwww.www.feec.vutbr.czfeec.vutbr.cz
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