












































































































Hardware-Software Co-design 
Research Group (Lissom@FIT) 
/ Department of Information Systems / Faculty of Information Technology 
/ Brno University of Technology

Božetěchova 1/2, 612 66 Brno, Czech Republic
http://www.fit.vutbr.cz/research/groups/lissom

HEAD	 Prof. Tomáš Hruška
PHONE	 +420 541 141 239
E-MAIL	 hruska@fit.vutbr.cz

HEAD	 Karel Masařík
PHONE	 +420 541 141 312
E-MAIL	 masarik@fit.vutbr.cz

THEMATIC RESEARCH FOCUS  

Research area

»» Automation of hardware/software co-design for embedded systems 
and Multiprocessor System on the Chip (MPSoC)

»» Support for general de-compilation techniques (for example for anti-
virus companies)

Excellence 

»» Hardware/software co-design

»» Language for description of microprocessor architectures

»» Multiprocessor System on the Chip (MPSoC) design

»» De-compilation techniques for various binary formats

Mission 

We hope the automation of HW/SW co-design for the embedded and 
multiprocessor system is a very perspective area of interest. We would 
like to participate in the best projects and provide our PhD students 
and young researchers with opportunities to cooperate with leading 
partners in our area of interest.

DEVELOPED TECHNOLOGIES  

Content of research 

The goal of the Lissom project is creation and especially implementation 
of a language for description of microprocessor architecture. For a good 
applicability of the language, it is necessary to create a development 
environment, which provides simultaneous development of both 
software tools and microprocessor hardware. Due to the concurrent 
work on hardware and software (hardware/software co-design), the 
total time of the development will be reduced and the developmental 
cycle will be shortened. The energy consumption of the processor can 
be also optimized. It is also possible to generate de-compilers for various 
microprocessor binary codes. The project is concentrated on:

»» Development of a fully automated design of a hardware and software 
for embedded systems

»» Design of Multiprocessor System on the Chip (MPSoC) technology for 
embedded systems

»» Integrated development environments for microprocessor 
development

»» Fundamental modification of an existing architecture description 
languages for the purpose of increasing their modelling skills

»» New practices of formal languages and models for the purpose of 
model simplification

»» Description of transformation of microprocessor‘s model between 
different languages  

»» Synthesizable hardware model of microprocessor for industrial 
microprocessor production

Main capabilities 

Basic research
»» Formal models of internal processor representation

»» New compilation techniques

»» Verification techniques

»» Model equivalence checking

Application research
»» Tools for automation of hardware/software co-design for embedded 

systems and Multiprocessor System on the Chip (MPSoC) 
development

»» Tools for support of general de-compilation techniques development 
(for example for anti-virus companies)

Fields of research results application 

»» Embedded systems (smart phones, tablets, game consoles, home 
digital systems, automotive industry)

»» Applications for anti-virus companies 

»» Generally, all the branches which deal with microprocessor 
technology

RESEARCH CONTACT



Alumni profile

Besides very good knowledge and skills in the general area of information 
technology, our graduates specialize in development and applications of 
information systems, intelligent systems, computer graphics and multimedia, 
computer and embedded systems, security and networks. Owing to a very 
good theoretical and wide, universal base of their specialization, a high 
adaptability in their future professional practice is ensured.

NUMBER OF RESEARCH POSITIONS  

Senior research staff

6

Junior research positions (incl. Ph.D. students)

14

KEY RESEARCH EQUIPMENT  

List of devices

»» Integrated development environment Codasip® for Application Specific 
Instruction-set Processors (ASIP) and Multiprocessor System on a Chip 
(MPSoC) applications. Time savings are accomplished by automation 
of tasks that would otherwise be done manually, e.g. creation of the tool-
chain or of the hardware description. 

BUDGET   

TOTAL (MIL. CZK/ MIL. EUR)

6 / 0.24

Part of the total budget from private resources (%)

20

Part of the total budget from FOREIGN resources (%)

30

MAIN PROJECTS  
2011–2013: Improving Security of the Internet by Using System for 
Analyzing of Malicious Code Spreading (TA01010858, financed by the 
Technology Agency of the Czech Republic)

2011–2013: System for Support of Platform Independent Malware 
Analysis in Executable Files (TA01010667, financed by the Technology 
Agency of the Czech Republic)

2010–2013: SMECY-Smart Multicore Embedded SYstems (ARTEMIS JU 
100230, financed by Artemis JU)

2009–2013: System for programming and realization of embedded 
systems (FR-TI1/038, financed by the Ministry of Industry and Trade of the 
Czech Republic)

achievements  
»» 2011	Přikryl Zdeněk, Křoustek Jakub, Hruška Tomáš, Kolář 

Dušan, Masařík Karel, Husár Adam: Design and Simulation of High 
Performance Parallel Architectures Using the ISAC Language, In: GSTF 
International Journal on Computing, roč. 1, č. 2, 2011, Singapur, SG, s. 
97-106,ISSN 2010-2283

»» 	2011	Přikryl Zdeněk, Křoustek Jakub, Hruška Tomáš, Kolář Dušan: 
Fast Just-In-Time Translated Simulation for ASIP Design, In: 14th IEEE 
International Symposium on Design and Diagnostics of Electronic Circuits 
and Systems, Cottbus, DE, IEEE CS, 2011, s. 279-282,ISBN 978-1-4244-9753-9

»» 2010 Přikryl Zdeněk, Křoustek Jakub, Hruška Tomáš, Kolář 
Dušan, Masařík Karel, Husár Adam: Design and Debugging of 
Parallel Architectures Using the ISAC Language, In: Proceedings ot the 
Annual International Conference on Advanced Distributed and Parallel 
Computing and Real-Time and Embedded Systems, Singapore, SG, 
GSTF, 2010, s. 213-221, ISBN 978-981-08-7656-2

»» 2009 Přikryl Zdeněk, Masařík Karel, Hruška Tomáš, Husár Adam: 
Fast Cycle-Accurate Interpreted Simulation, In: Tenth International 
Workshop on Microprocessor Test and Verification: Common Challenges 
and Solutions, Austin, US, ICSP, 2009, s. 9-14, ISBN 978-0-7695-4000-9

MAIN COLLABORATING PARTNERS   

Collaboration with academic partners 

»» Institute of Information Theory and Automation (Prague, CZ)

»» Czech Technical Univesity (Prague, CZ)

Collaboration with companies

»» AVG Technologies CZ (San Mateo, CA)

»» ApS Brno (Brno, CZ)

»» AVG Technologies CZ (Brno, CZ) 

»» CAMEA (Brno, CZ)

»» CHIPINVEST (Brno, CZ)

»» Vema (Brno, CZ)

EXPECTATIONS   

Offers

»» Partnership in (mainly) international projects in the above described area

»» Codasip® System applications which demand microprocessors descrip-
tion in co-operation with software/hardware generators capabilities

»» Modelling and generation of tools for automation of hardware/
software co-design for embedded systems and Multiprocessor System 
on the Chip (MPSoC)

Requirements 

»» Partnership in (mainly) international projects in the above described area

»» Research cooperation with other academic and commercial institution 

»» Testing of functional properties of the Codasip® System

Hardware-Software Co-design Research Group (Lissom@FIT) / Department of Information Systems / Faculty of Information Technology 
/ Brno University of Technology
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Natural Language Processing 
Research Group
/ Department of Computer Graphics and Multimedia 
/ Faculty of Information Technology / Brno University of Technology 

Božetěchova 2, 612 66 Brno, Czech Republic
http://www.fit.vutbr.cz/research/groups/nlp

HEAD	 Assoc. Prof. Pavel Smrž
PHONE	 +420 541 141 282
E-MAIL	 smrz@fit.vutbr.cz

THEMATIC RESEARCH FOCUS  

Research area

Natural language processing

Excellence 

»» Knowledge mining from very large semi-structured data

»» Cognitive ergonomics and human-machine interaction

»» Multimedia semantics

Mission 

As a part of the human-machine interaction group that combines 
excellence in speech processing, image and video understanding 
and knowledge systems, we aim at strengthening our position in 
international research. We strive to participate in the best projects 
and to provide PhD students and young researchers opportunities 
to cooperate with leading figures in our area of interest.

DEVELOPED TECHNOLOGIES  

Content of research 

»» Knowledge extraction components for various domains

»» Social media streams analysers

»» Semantic annotation technology for text and multimedia 

Main capabilities 

Research and development of context-aware knowledge-based systems 
that employ semantic web technologies and/or multimedia processing 
to overcome limits of today’s solutions. 

Fields of research results application 

»» Knowledge management in large and medium-sized enterprises

»» Technology-enhanced learning systems based on advanced content 
processing

»» Open government and public service projects pursuing the topic  
of open data

Alumni profile

In the course of their Ph.D. studies, our graduates come to know state-
of-the-art natural language processing techniques as well as general 
machine-learning methods. They also learn from cooperating with key 
centres dealing with knowledge technologies, meet colleagues 
and establish contacts in the area.

NUMBER OF RESEARCH POSITIONS  

Senior research staff

4

Junior research positions (incl. Ph.D. students)

6

RESEARCH GROUP CONTACT



BUDGET   

TOTAL (MIL. CZK/ MIL. EUR)

12 / 0.48

Part of the total budget from private resources (%)

0

Part of the total budget from foreign resources (%)

80

main projects   
2011–2013: DECIPHER-Digital Environment for Cultural Interfaces; 
Promoting Heritage, Education and Research (FP7 ICT 270001, financed 
by the European Commission)

2010–2013: R3-COP-Robust & Safe Mobile Co-operative Autonomous 
Systems (ARTEMIS JU 100233, financed by the ARTEMIS Joint 
Undertaking)

2010–2012: TA2-Together Anywhere, Together Anytime (FP7 ICT 214793, 
financed by the European Commission)

2010–2012: M-Eco-Medical Ecosystem-Personalized Event-based 
Surveillance (FP7 ICT 247829, financed by the European Commission)

2010–2013: eSonia-Embedded Service Oriented Monitoring, 
Diagnostics and Control: Towards the Asset-aware and Self-Recovery 
Factory (ARTEMIS JU 100223, financed by the ARTEMIS Joint Undertaking)

ACHIEVEMENTS   
»» Knowledge extraction modules used in the intranet knowledge 

sharing system in Sun/Oracle

»» Social media analysis module which proved to provide faster 
epidemiology-relevant event detection than traditional indicator-
based surveillance (early detection of Norovirus outbreak 
at Carl von Ossietzky Universität Oldenburg in Lower Saxony)

MAIN COLLABORATING PARTNERS   

Collaboration with academic partners 

»» Dublin Institute of Technology (Dublin, IE)

»» University of Sheffield (Sheffield, GB)

»» Open University (Milton, GB)

»» Salzburg Research (Salzburg, AT)

»» Austrian Institute of Technology (Vienna, AT)

»» Universität Koblenz-Landau (Koblenz, DE)

»» Gottfried Wilhelm Leibniz Universität Hannover, L3S Research Center 
(Hannover, DE)

»» IDIAP Research Institute (Martigny, CH)

»» CWI – Centrum voor Wiskunde en Informatica (Amsterdam, NL)

»» National Technical University of Athens (Athens, GR)

»» Centre for Research and Technology HELLAS (Thessaloniki, GR)

»» Aalborg University (Aalborg, DK)

»» Tampere University of Technology (Tampere, FI)

Collaboration with companies

»» British Telecom (London, GB)

»» Alcatel-Lucent Bell (Antwerp, BE)

»» Yahoo! (Barcelona, ES)

»» Hellenic Aerospace Industry (Athens, GR)

»» Vodafone (Athens, GR)

»» Telefónica (Madrid, ES)

»» Oracle (Prague, CZ)

»» Logica (Aalborg, DK)

»» Thales Italia (IT)

»» Siemens (Munich, DE)

»» Fraunhofer (Nürnberg, DE)

»» TNO (Amsterdam, NL)

»» Philips (Eindhoven, NL)

»» Hermia (Tampere, FI)

»» UNIS (Brno, CZ)

»» Honeywell (Brno, CZ)

EXPECTATIONS  

OFFERS

»» Partnership in European projects

»» Design and development of modern knowledge-sharing platforms

»» Licences of information extraction modules

Requirements

»» Industrial partners providing challenging use-cases in knowledge-
based technologies

»» Academic partners with a track in international research projects

Natural Language Processing Research Group / Department of Computer Graphics and Multimedia 
/ Faculty of Information Technology / Brno University of Technology 
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Advanced Nanotechnologies 
and Microtechnologies 
/ �Central European Institute of Technology 

of Brno University of Technology / �Brno University of Technology

THEMATIC RESEARCH FOCUS  

Research area

Nanotechnologies and nanoscience covering materials and functional 
structures suitable for nanoelectronics and nanophotonics, generally. 
The research consider semiconductor nanostructures, metallic and 
magnetic nanostructures, nanotubes and nanowires, supramolecular 
structures and novel nanoelectronic circuits.

Excellence 

»» Preparation and analysis of nanostructures for applications in 
nanotechnology and biosensors

»» Deposition of magnetic and nonmagnetic thin films

»» Development of analytical and measurements method

Mission 

»» Creation of a centre of excellence in the field of nano and 
microtechnology

DEVELOPED TECHNOLOGIES  

Content of research 

»» Fabrication of nanostructures by ”bottom-up” methods 

»» Fabrication of nanostructures by “top-down” methods (nanolithography)

»» Investigation of the functional properties of nanostructures

»» The development of submicron devices and nanostructures

»» The development of analytical and measurement methods

Main capabilities 

»» Acquiring the methods for the fabrication of a wide range of metallic, 

semiconducting and dielectric structures, including their functional 
combinations

»» Understanding the basic principles of nanostructures, discovering 
their specific properties and finding their correlation with geometrical/
structural parameters of nanostructures and operational parameters

»» Design and realization of final products as advanced materials, 
nanostructures, nanodevices and systems with applications in 
electronics, photonics, (bio)sensing, etc.

»» The development of the techniques and methods for microscopy, 
analysis and metrology of nanomaterials and nanostructures. The 
newly developed, or at least extended or upgraded methods will be, 
as a rule, offered to manufacturers, including domestic ones. Some 
parts of the research will be performed as contractual or collaborative 
research with manufacturers

»» New diagnostic and therapeutic applications

»» The development of novel small molecules. Understanding molecular 
mechanisms involved in RNA surveillance and gene regulation 
mechanisms that occur at the RNA level

Fields of research results application 

»» Nanotechnology

»» Nanostructure properties

»» Magnetism

»» Spintronics

»» Plasmonics

»» Coatings, sensors

NUMBER OF RESEARCH POSITIONS  

Senior research staff

44

Junior research positions (incl. Ph.D. students)

116

INSTITUTE CONTACT
Antonínská 548/1, 601 90 Brno, Czech Republic
http://www.ceitec.vutbr.cz

HEAD	P rof. Tomáš Šikola	
PHONE	 + 420 541 149 310
E-MAIL	 sikola@ceitec.vutbr.cz	

HEAD	  Prof. Josef Humlíček
PHONE	 +420 549 49 4505
E-MAIL	 humlicek@physics.muni.cz



KEY RESEARCH EQUIPMENT   

List of devices

Nanofabrication (Core Facility)
»» E-Beam Lithography, Photolithography 

»» Chemical and Thermal Processing 

»» Deposition 

»» Etching

»» Packaging and Testing

»» Design and Simulation 

Nanocharacterisation (Core Facility)
»» Electrical and Magnetical Measurements 

»» X-ray Analysis 

»» Microscopy/Analysis 

»» Nanolithography and Nanomanipulation 

»» Optical Characterization 

»» Fabrication and in situ Characterisation I - II

»» Experimental PECVD 

Other Technology Units
»» Confocal Microscopy 

»» Metrology

»» NMR and Mass Spectrometry 

»» Micromechanical/Morphology Testing 

»» Tomography 

»» Molecular Chemistry and Bioelectrochemistry

»» Electrical and Thermal Properties of Nanomaterials

BUDGET   

TOTAL (MIL. CZK/ MIL. EUR)

65 / 2.6

Part of the total budget from private resources (%)

5

Part of the total budget from foreign resources (%)

10

main projects   
2007-2011: Functional hybrid nanosystems of semiconductors and 
metals with organic materials (FUNS) (project KAN400100701 financed by 
the programme Nanotechnologies for Society, Academy of Sciences of 
the Czech Republic)

2006-2011: Structures for Nanophotonics and Nanoelectronics (project 
LC06040 financed by the Ministry of Education, Youth and Sports)

2008-2010: Multifunctional Nanomaterials Characterisation Exploiting 
Elipsometry and Polarimetry (project 218570 financed by the 7th Specific 
RTD Programme - Cooperation)

MAIN COLLABORATING PARTNERS   

Collaboration with academic partners 

»» Institut für Angewandte Physik, Vienna University of Technology 
(Vienna, AT)

»» 	Elettra Synchrotron Light Laboratory (Trieste, IT)

»» 	Max-Planck-Institut für Eisenforschung (Düsseldorf, DE)

»» 	University of Cologne (Cologne, DE)

»» 	Technische Universität Wien (Vienna, AT)

»» 	Geballe Laboratory of Advanced Materials, Stanford University 
(Stanford, US)

»» 	Imperial College London, United Kingdom of Great Britain and 
Northern Ireland (London, GB)

»» 	University of Fribourg, (Fribourg, CH) 

»» 	Max Planck Institute for Solid State Research (Stuttgart, DE)

»» 	Institute of Physics, Academy of Sciences of the Czech Republic 
(Prague, CZ) 

»» 	Department of Macromolecular Physics, Faculty of Mathematics and 
Physics, Charles University in Prague (Prague, CZ) 

»» 	Centre for Nanomaterials Research, Faculty of Science, Palacky 
University Olomouc (Olomouc, CZ)

Collaboration with companies

»» FEI Czech Republic (Brno, CZ)

»» ON Semiconductor Czech Republic (Brno, CZ)

»» Tescan (Brno, CZ)

»» Vakuum Praha (Prague, CZ)

»» DIGITAL PRO (Prague, CZ)

»» BVT Technologies (Brno, CZ)

EXPECTATIONS   

Requirements 

»» Partners for FP7 research project in the field of nanotechnology

»» Company contribution in basic research and PhD. work

»» Partners for utilization of nanotechnology research outputs 

offers 

»» Expertise in nanotechnology

»» Surface analysis

»» Preparation and analysis of nanostructures

»» Equipment utilization

Advanced Nanotechnologies and Microtechnologies / Central European Institute of Technology of Brno University of Technology

04 / 2011


















	R&D profile_Brazdil - Brno Epilepsy Centre
	R&D profile_Damborský - Loschmidt Laboratories
	R&D profile_Dušek - Institute of Biostatistics and Analyses
	R&D profile_Dvořák - Department of Biology
	R&D profile_Fajkus - Analysis of Biologically important molecular complexes
	R&D profile_Fojta - Department of Biophysical Chemistry
	R&D profile_Hejatko - Laboratory of Molecular Plant Physiology
	R&D profile_Koca_Sklenar - National Centre for Biomolecular Research
	R&D profile_Kozubik - Cytokinetics
	R&D profile_Krejci - Laboratory of Recombination and DNA Repair
	R&D profile_Lojek - Department of Free Radical Pathophysiology
	R&D profile_Paruch - Medicinal Chemistry
	R&D profile_Smarda - Laboratory of Cell Differentiation
	R&D profile_Vlašín - Cardiovascular Animal Research Centre
	R&D profile_Cihlář_Jančář - Institute of Advanced Materials
	R&D profile_Foret - Department of Bioanalytical Instrumentation
	R&D profile_Jancar - Polymer Group
	R&D profile_Pekar - Biocolloids
	R&D profile_Weiter - Research group of smart materials for organic electronics, photonics and sensors
	R&D profile_Cernocky - BUT Speech @ FIT
	R&D profile_Hruška - Hardware-Software Co-Design
	R&D profile_Kozubek M - Centre for Biomedical Image Analysis
	R&D profile_Smrz - Natural Language Processing Research Group
	R&D profile_Zemcik - Graphics and Video Group_Graph@FIT
	R&D profile_Zezula - Laboratory of Searching and Dialogue
	R&D profile_Cip - Coherent Lasers and Interferometry
	R&D profile_Jan - Brno group of research centre DAR_Medical Image Reconstruction
	R&D profile_Jurak - Measurement and Data Processing in Medicine
	R&D profile_Nedela - Detection Systems
	R&D profile_Raida - Department of Radio Electronics
	R&D profile_Dlouhy - Brittle Fracture Group
	R&D profile_Hartl - Tribology research group
	R&D profile_Horsky_Raudensky - Heat Transfer and Fluid Flow Laboratory
	R&D profile_Schneeweiss - Electrical and Magnetic Properties Group
	R&D profile_Sikola_-_Advanced_Nanotechnologies_and_Microtechnologies_2
	R&D profile_Stehlik - Institute of Process and Environmental Engineering
	R&D profile_Trunec - Department of Physical Electronics
	R&D profile_Tyc - Division of Theoretical Physics_Group of Tomas Tyc



