Recommendation

tothe Advisory Boardsfor the evaluation of theresearch institutes of the Hungarian
Academy of Sciences

The Act on the Academy (AHAS) and the Statute ($Y&ndow theAdvisory Boards with

a twofold role: first, they are to provide guidarioehe management of the institutes in order
to improve the level of research, and, second, #reyto report on the activities of the
institutes to the management of the Academy. Theishdy Boards are requested to present
their reports in the following scheme:

1. The activities (research profile) of the institute

2. Research results

3. The institute's concepts of the futujgans, strategy)
4. SWOT evaluation of the institute

5. Other remarks

In answering the first three items, the Board guested to follow the points given below,
while the fourth and the fifth items are supposeddnsist of informal texts. The answer to
each of items 1 to 5 need not exceed one pageging explanation8.

1. The activities (research profile) of the institit
research profile:

satisfactory

needs minor alterations

needs thorough reshaping

unsatisfactory
The discussion should focus on the following:
How does the institute’s research profile corresptmits objectives and scope?o what
extent does its research profile tally with the ggess and trends of the research field,
understood in a broad sense, worldwide? Are thageracommendations for starting new
research projects or terminating existing onehédpecific field considered? Are there any
activities of regional or national importance i ihstitute?

2. Research results

satisfactory

needs improvement

needs thorough improvement

unsatisfactory
The analysis should focus on the following:
How does the performance of the institute compatie mstitutes of similar scientific scopes
in the world? Are there any outstanding results of the institatéhe period in question? Is
the institute embedded in national and internatiosaentific community properly?
Characterize professional aptitude and quality lvé research personnel. Is their age
distribution appropriate? Are there any reputabdy lexperts in the institute? Are the
financial resources adequate and well structuraiib(of basic governmental financial support



to project funding; ratio of investments to infrasture and ratio of investments to human
resources)? Is the research infrastructure adegfusitéhat additional financial resources are
available for complementing the budget of the tos?

3. The institute's concepts of the future (plans, ategy)

satisfactory

needs minor alterations

needs thorough reshaping

unsatisfactory
The discussion should focus on the following:
Are the concepts of research profile and infrastma¢ development and the medium- and
long-term plans convincingHow do they relate to the trends of progress & ghecific
field? What are the ideas of the institute conaegrithe financing of its scientific activities?
What is the policy of the institute with regard deneration change and refreshment in the
research personnel? Are there any inclinationsdioewal in the institute?

4. SWOT evaluation of the institute

The SWOT analysis should be in accord with thduaten above.

5. Other remarks

The Board is requested to make any remarks or coisntigat do not fit in the previous items
here.

@ Here the explanation of the five points is foratat in general terms. Since the research fiehoh institute
is specific, it may happen that some of the quastiare irrelevant to the institute examined. Inhscases the
Board is requested to state that.

®|f the objective and scope of research of an imstitlefined in the deed of foundation needs to beified, the
Board is requested to indicate that.

°The Board is requested to consider parametersadfiation relevant to the specific field of scienthese may
be publication parameters (number and quality [ichfactor] of publications, number of citations)tent
activities, (undergraduate and postgraduate) ewuncatnd any other activities that may benefit abci

? The institutes of HAS have to be compared to ittt of EU member states having similar researcfilgs.

®In judging whether the plans are realistic, the ida requested to consider the performance ofrtstiute to
date.
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. Main tasks of theresearch institutein 2009

Information science is, at least, Janus-faced. Bameously can be observed, on the one
hand, hardware of almost intangible complexity aefticiency (e.g., chips of several
thousands of processors), complex distributed harelvand software systems due to the
world wide web, the potential solvability of probis uncontrollable till now, and on the other
hand, the rapid shift of the new tools in compust@ence towards bulk-products.
The institute, certainly, keeps track of the saltisolely fruitful in the long run:
mathematical and engineering biased basic reseatohty is strongly emphasized, since the
ability demonstrated several times can be retasm@tlsively by the above effort, according
to which, SZTAKI is able, almost immediately, tspend, often in a proactive way as well,
to the novel challenges emerging almost day byidayformation sciences. Underlining just
some of these: sensing computers and remote peese@n-machine relations of new type,
modelling, control, supervision and diagnosticscomplex systems, distributed computing
architectures, grid-systems, fast networks and thegurity issues, mobile communication,
new WWW:-technologies, informatics of globalizedrfs, but one could go on enumerating.
In certain territories the accelerated world regsiiresearch attitude, organisation often
different from those accustomed to in the past,, drabed on the same, other type of
evaluations of the results.
Informatics-based developments applicable in Hungard also abroad, furthermore the
high-level consulting activity at the institute abmiilt on results in basic research of
international standardaiming at a center of excellence which ensuregadive themes and
circumstances for talented young Ph.D. studentsrgiaheir career.
The complex activity demands clusters of reseascléradequate size, composition and
knowledge. In 2009 the management aimed to insp&@@esearchers to form units capable of
spanning more substantial and wider tasks, by iateg the themes and suitably supporting
the different activities, in accordance with themaracter. On the other hand, a natural way of
creating research community suitable for major gaiskthe establishment of national and
international co-operations, consortiums, virt@dldratories, etc, ensuring their operation.
One must remember, at the same time, that quies dfte home market is still not matured
enough for accepting the latest results, and onother hand, it is rather small in size.
Consequently, the institute must necessarily censiaternational scale also with regard to
the application of their results.
From among their traditional themes of great imgioce, successful at present as well,
special emphasis is put on the following fieldsagreement with the European and inland
research priorities:
— Cellular wave computing and sensory computing systdvionics
— Electronic vehicles and vehicle control.
— Complex systems (e.g., production networks) coingjsif autonomous, co-operating

units of individual intelligence.
— Informatics- and automation-related problemgradlitional and renewable energy

sources
— Algorithmic problems of new computers of severalubands of processors.
— Distributed (e.g., grid) computing structures.



— The next generations of internet; mobile commuiocaidata mining and information-
retrieval.

The areas dealt with at the institute can be groupecording to the partially overlapping
fields, as follows: 1.)Mathematics and computer sciencg.) Information sciences
3.) Automated control system$he aim is to integrate the results achievedngireeering,
mathematics and computer science in problem-solaimd) system-development. The bridge
between theoretical basic research, pilot modeleldgwnents, applications and system-
integrations is maintained through the traditiomaén intellectual substance of the institute.
The major results of the institute attained in 20068 be enumerated according to the above
threefold arrangement, also in the following part.

II. Outstanding resear ch and other results,
and their socio-economic impact in 2009

Mathematics and computer science

In the areas of mathematics and computer sciehemds that can contribute to solving the
still open problems got in the front of informatieciences and automation are dealt with
emphatically. Therefore, they concentrate, e.g.nmmdelling, analysing complex systems,
including, for example, extremal graphs, data ngnstochastic systems, operations research,
algebraic research, and biology-inspired computiense.

In the area ofsymbolic computatiorthey have worked on structural properties of zero
dimensional systems of polynomial equations. Thaglied the properties of the roots, which
can be computed by global methods, without the n&fedctually calculating the roots
themselves. Results of this type may be particulanportant in the case when we have a
system which is close to one with multiple rooteeTsystems of equations obtained from
measurements often have this character. They haned some combinatorial structures
which are related to deterministic factoring alguns for polynomials over finite fields.
These structures can be interpreted as higher dioread analogues of association schemes.
The results obtained about these structures leadpgmved factoring algorithms. They have
worked on coverings of geometric structures with #xception of a single point. Some
structural results have been obtained for theseramys which are similar to the Brouwer-
Schrijver theorem for affine planes. They also aered linear space versions of theorems
on set families. In this line of inquiry, with sewé co-authors, they have obtained a g-
analogue of the Hilton-Milner Theorem.

In the field ofdata miningand Web-searchthe international reputation of the institute is
raised by their outstanding ranking in the verycstompetition titledKnowledge Discovery
and Data Mining (KDD) Cup 2009Iso related toWeb Spaniiltering, the institute got into
the circle of one of the strongest research insStuworld-wide. The international
acknowledgement of research is reflected in the tiaat content related quality-forecast,
provided for Internet archives, was defined as @scy Challenge task of ECML/PKDD
2010 conference, and MTA SZTAKI was called upoorganize the conference.

Stochastic systems, financial mathematitbey made further advance in the statistical
analysis of continuous time linear stochastic systédy establishing an accurate off-line
approximation of the recursive maximum likelihod®IML) estimator. The convergence and
asymptotic efficiency of the estimated parameter ARX system under a certainty
equivalence adaptive input design has been edtablidn the area of hidden Markov models
a uniform law of large numbers for the log-likeldtbfunction of a quantized Gaussian AR(1)
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system has been established. A significant imprevenm the efficiency of a randomized EM
method for establishing a Gaussian linear regrassnaer quantization has been achieved. In
financial mathematics they established the vigbhdit GARCH modelling to detect structural
changes in financial markets. The micro-mechanfcgrioitrage was studied, with surprising
results on the prevention and the possibility biteage.

Operations researchA local search algorithm was proposed for thetlsguares problem of
pair wise comparison (PC) matrices. The eigenvettethod was extended for incomplete
PC matrices, thus the estimation and quantificabibthe preferences of the decision makers
are possible from significantly less number of PGs, The problem of optimization subject
to orthonormality constraints was transcribed akca (difference of convex) programming
problem, exploiting the possibility of representitite functions as difference of convex
functions. A branch-and-bound method was proposedsblving the d.c. programming
problem. An important class of continuous optimmatis quadratically constrained convex
problems which can be handled efficiently by irdepoint methods in large-scale cases. New
techniques were presented that improve the efitgi@f interior point methods when solving
guadratically constrained large-scale problems. fitogress in efficiency was confirmed by
numerical experiments.

Important results were attained in their reseanchiology-inspired computer science the
field of membrane computing belonging to the theafy biology-based computing,
determining model classes of minimum size and fanatity, but of computing power equal
to the same of Turing machines. Their further esaleresult is determining the sub-classes of
maximum computing power of generalized communicptitembrane computer systems.
Combinatorial computer science, graph theadgyick-colouring problem was solved in claw-
free graphs of small degree, both in theoreticdl @gorithmic sense. Given certain weights,
estimations of lower and upper bounds were providgdrding the sum-free sets. Optimal
algorithms were given for partitioning interval-sy:s under restricting conditions.
Regarding the domination of set-systems and th@inptements, strong inequalities were
proved.

Certain major areas overlap, both from thematic perdonnel points of view, in the area of
mathematics-computer science at the institutenttmber of humans classified as researchers
is 42 (see Act on Civil Service) and 22 without lfication in research. The estimated
institute input was about 604MHUF, the 37% of whiwbre grant resource. R&D tasks are
carried out in co-operation with, among other pandn T-Online, Fornax, Econet.hu,
Hungarian Telekom, AEGON, and national small- aretlimm enterprises.

Informatics

They traditionally have pioneering role in the diedf cellular and sensory wave computing

systems where, above algorithmic research, theyribate to the circuit-design of the new

architectures, which is rather exceptional in onvi@nment. Special emphasis is laid on
research of distributed computing systems, newrgéinae web development, furthermore, on
the introduction of their theoretical results, mdtthose in real life applications.

The main results in the field okllular and sensory wave computimg2009 are as follows:

— New theoretical results in the area of spatio-terapdynamical problems in the field of
kilo-processor array computing and in the impleragan limits of virtual and physical
cellular machines:

— New qualitative phenomena in 1D Cellular AutomatonPeriod 1, Period 3, and Period
6 rules;

— New ways of computer assisted proofs in nonlingaadics;

— New algorithmic solutions for homogeneous big \aftand small physical machines were
achieved in 4 different ways.



— Tera-Hz sensing and processing architectures wetlgseed and circuits were designed.

— The chip design of core circuits of the 3D VISCUBEEhitecture was completed to the
vertical integrated 3 layer technology of MIT Liried_aboratory. The simulation and the
test environment to the chip were also completed.

— In the FPGA model, the Virtual and Physical Celludachitecture was identified and a
special design method (via FIFOs) has been usegrdwide local control strategy.
Principles regarding distributed, data driven locantrol of kilo-processor architectures
were developed.

— The first part ofdigital holographic microscope (DHMjroject was completed for quality
control of drinking water and also the first tests water samples were carried out. 3D
DHMs of high resolution and enhanced field of vieapture information from a volume
of 1000 times larger by a single holographic imaggh the same size of resolution than
the traditional microscopes. For hydro-biologicapkcations the system is extended with
a comprehensive morphological microbiological datswhich contains the injurious
living organisms of indicator feature (alga, vermatc.) in potable water sources, water
bodies. The software system including pattern rettimy, classification, is built on this
database. The manual microscopic examinations dahe periodically at present are
replaced by automatic, continuous inspection, whithimizes the water-based health
hazard of biological origin.

Analysis of distributed eventa& system has been developed for content-base vigtrieval,
having a complete tool chain for the annotatiordeking, retrieval and visualization of
imported data with a modular infrastructure for aggor handling, with an easy-to-use
guery-annotation-result visualization module in ebvbased search interface. A continuous
hidden Markov model has been developed for theyaizabf urban traffic and to signal
unusual traffic situations in a novel multilevel tmed; it learns the rhythm of the traffic in
selected regions, while a global discrete modeinkdhe interconnection among several
regions. An automated procedure was provided foogeizing tiny objects, and detecting
their unusual motions in aerial photos.

Research on Grid systemnasas mainly pursued in the framework of EU projeés! FP6:
CancerGrid, EU FP7: EDGeS (the coordinator of EDGEIMTA SZTAKI), EGEE-III,
ETICS-1l, SEE-GRID-SCI, S-CUBE. Some results of thelated comprehensive Grid
research are as follows:

Through the S-CUBE Network of Excellence MTA SZTABécame a member of a software
technology developer community having a Europe-wiggutation in this field. One of the
outstanding results is the definition of an ardttitee that is capable of supporting SLA-based
virtualized services integrating three major areéssA negotiation, broker and meta-broker
technology and dynamic service deployment.

Within the framework of the EDGeS project the ige has further developed the 3G Bridge
(Generic Grid-Grid Bridge) service that enablesitiiegration of any service grids with any
desktop grids. The 3G Bridge was extended with & BEigin that enables the direct usage of
the 3G Bridge service for every grid system thgipsuts the standard BES interface as
recommended by the Open Grid Forum standardizéialy. The usability of the 3G Bridge
is well demonstrated by the EELA-2 project (a jgimbject of the EU and Latin-America)
where they integrated the European gLite and tleziBOurGrid systems via the 3G Bridge
service.

The ETH Zirich research institute selected P-GRARiftal as the science gateway for
SwissGrid. P-GRADE has been developed by SZTAKithi recent years and by now it is
intensively used in many countries of Europe assitience gateway of their national Grid
system. As part of the collaboration with ETH Ztrribe institute solved the integration of P-
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GRADE portal with local clusters (like PBS and LS8kisters) as well as with the ARC
middleware that is used in SwissGrid. The joint kvaith MIMOS has also been continued
in order to adapt P-GRADE portal for Grid Malaysla. this collaboration the institute
integrated P-GRADE with the grid accounting systeveloped in EGEE and extended P-
GRADE with SLA support. These are unique featuret available in other grid portals
developed in Europe.

In the field ofdistributed systemthey concentrated on web-based software techredagd

experimental developments in 2009, such as digiiedry systems, groupware and ambient

intelligence.

— Their R&D project of 3 years, common with the Jagsmnlarge enterpridICOH, was
closed with outstanding success. In course oagkyear

— New generation information-sharing systems (@lernatives of e-correspondence) was
developed, mainly for people with jobs in the fielidcreative knowledge-handling, who —
working in several contexts in parallel — managermation greatly different from each
other.

— Technologies of context awareness and servicexaftime, web-based group work
assisting systems were integrated.

— In the frame of international EU FP6 proj&REIN (Business objective driven reliable
and intelligent Grids for real businesiasic- and applied research results were attamed
the fields of ontology building, developing servicgegration model and methodology.
The SLA (service level agreement) management of sexlices, monitoring of agent-
technology based grid/cloud services and sourcptadare solved primarily by help of
semantic web-technologies.

The Hungarian Bureau of World Wide Web Consortibas been located in MTA SZTAKI
since September, 2002. They carry on spreadingcéin@munication standards of Internet
Web in Hungary and organizing scientific conferenaed workshops related to the field.
Semantic integratianA new information-integration technology, basedwrtual distributed
database management, comprising concept-level lfsnas developed, and they participated
in experimental applications. The integration texbgy of web services in this environment
was elaborated and applied in integrating digiié@rary sources by using OpenURL
technology.

The Pocket Guide tourist software was developetigtigrbased on elLearning techniques.
The product was widely recognized in Hungary (Gr&niak for Hungarian Products, Special
Prize of export- development by ITD Hungary Zrthel Most Innovative Product” by
INNOSTART National Business and Innovation Centeurtdation.). This innovative tool
successfully integrates the functions of a citydgyithe audio-guide and navigation systems
enabling tourists to have city-tours without spepra-studies.

In the field of library informatics two of their pgram-packages were further developed.
KisTéka was developed for smaller libraries, anchHtka — having the award of Grand Prix
for Hungarian Products — for libraries of mediummddarger sizes. The ASP (Application
Service Provider) or as it is called nowadays, dloamputing version of the programs are
widely used at smaller libraries. HunTéka was idbwed in 2009 in key educational
institutions such as the Central Library of SemneswUniversity or the Library of the
University of Miskolc. As a whole, more than 24bréiries use the systems, in Hungary and
abroad.

Marketing informatics: In the frame of a co-opevatconducted from 2000 with an American
firm, Global Market Insite (GMI), a WEB-based NETRM program-system using
sophisticated mathematical methods and algorithessoeen developed. The program is used
by hundreds of marketing firms in 5 continents. ¥é&dhe development, the institute takes
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share in supervising the program-system, running\imerican servers. The leading market

and opinion research institute in Hungary is Ipgds For them a software-system named

MédiaNavigator 3 (MN3) has been developed in agatapf almost one and a half years.

Their activity is similarly highlighted in developmts related to network security systems

and supervisionlIn a project supported also financially by the Caluof Internet Servicing

Enterprises, the team, named Hun-CERT (Computerrggney Response Team) performs

network security tasks. (In 2009 they provided stasice in more than 150 network security

incidents against the Hungarian network reportethfabroad.)

The number of researchers in the area of informatica broader sense is about 40 at the

institute (and further 23 employees without quedifion in research.) The estimated institute

input was 610MHUF, the 44% of which were grant tgse. The economic exploitation and
the exploitation capacity, according to broadeagsyean be summarized as follows:

— Cellular and sensory wave computinthe fields of potential application (medical,
industrial, space research, military, etc) are fhadohi

— Grid systemsThe institute takes part in application projeofsdifferent trends, most
important in Europe and in Hungary. Also the usition inMalaysiaand theRepublic of
Kazakhstanmust be emphasized, as well as the fact Bidtl Zurichresearch institute
chose P-GADE grid portal as Swissgrid user plattdmHungarian relations R&D in co-
operation with Econet NyRt and e-Group Kft is sfgmaint in the field of table grids and
network services.

— Distributed systemsThe first period of 3 years of R&D project SZTAKRICOH,
mentioned earlier, is one of the success-storidhainstitute. The extreme efficiency is
shown by the 6 applications for common patents @apan, 2 in the USA)

— Marketing informaticsThe know-how from GMI — Ipsos Zrt. co-operati@nexploited in
the development contracts with market and opiniesearch firms: Leyhausen GmbH
(Germany), BrainJuicer (GB) and EMI (USA).

— Analysis of distributed eventsTheir video surveillance and retrieval systems an
procedures to compare aerial photos contributend¢ceasing the safety of inhabited and
natural environments.

— Pocket Guide tourist-softward@ he innovation awards won foretell that the polessale
of the product promises heavy economic benefit.

— In library informatics the product-scale of the institute is prominenslyccessful,
regarding the more than 245 users.

Utilizations are managed partly by the institutartly by small enterprises in informatics

field, based on contracts. The introduction of infatics-based solutions is associated with

increasing the quality of life and intensifying cpetitiveness in all the fields enumerated in
the detailed description.

Automated control systems

The theoretical and methodical backgrounds of aatecthcontrol systems are provided by

systems and control theoryrheir R&D activity in continuous and discrete tgyss is

grounded in their basic-research. Their resultsex@oited primarily by the energy- and

vehicle industries, furthermore, by production-tetafirms and the networks of those, but

their applications are successful, e.g., in medipakeres as well.

In the field of systems and control theory thedaling results achieved in 2009 are first to

mention:

— Regarding nonlinear system theory, the invariabspace concept of linear time invariant
(LTI) systems was extended to linear parameteringrfl PV) and quasi linear parameter
varying (qLPV) frameworks. A method was given tae thynamical inversion based

8



controller design of certain gLPV systems. The Iteswere successfully applied in the
control systems of nuclear power plants and incbr&rol design task related to vehicle
system dynamics. New results were obtained conugrthie controllability of specific
classes of switching systems. The relation of adiability to stabilizability for these
systems was also clarified.

By the dualization of the design algorithms relatedthe LPV and gLPV classes
significant results were obtained for filtering ashetection problems, too.

Progress in the mathematical theory and modellingignals and systems based on non-
standard orthogonal bases has been made in anpattendevelop new methods and
applications such as wavelet processing. The aehlents have significant contribution
to the extension of advanced image processing ticgaemaging.

There have been activities in the establishmerat wéw research laboratory dealing with
the control and navigation of unmanned land andhlaeehicles (UAVS). The research
program of the laboratory is laid down in close pe@tion with the Aerospace
Department of the University of Minnesota. The ezsbk is partially supported by US
grants.

The principles oprogramming robots through the interngere elaborated. Accordingly,
the base of system VirCa (Virtual Robot CollabamatArea) that can be regarded the first
application of 3D Internet was completed. It serassthe core of the world-net named
iISpace LaboratoryNetwork, initiated by the insgtutand founded in co-operation of
almost 15 institutes of high rank. VIRCA uses detdastandards such as RT Middleware
and the Internet Communications Engine (ICE), togewith TP model transformation
based system control methods, as well as cogniiivi@-communication (the
implementation of the latter elements has recdygtyun).

The research activity in project TRUCKDAS providasw results in the field of
intelligent vehicle control systems. The main di@ts of research include the design of
fault-tolerant vehicle architectures, the contrdl apordinated platoon systems and
intelligent unmanned vehicle systems, the desigrsesfsor fusion and network-based
communication solutions and the integration of\ectrehicle control components of the
suspension, steering and braking systems. Congsigd methods are developed for a
platoon system in order to achieve two main perforoe goals, i.e., to improve safety
compared to that of the individual transport andetuce the total fuel consumption.

In project CORNEA new results were attained in ¢teboration of new, high precision
topographic examination methods of cornea, apgkcah the practice of clinical
ophthalmology. The sample system proving the acguaad reliability of the method has
been completed. The co-operation with Semmelweigdssity, Ophthalmology Clinic, in
the long run, is of vital importance also in theufie in the further development of the
measurement principle and experimental methodcalitests.

Based on the scientific relations the institute kasned in earlier activities with key
players of space and avionic system and technaodieyglopers, companies, universities
and research institutions, the research projeEPH Framework, code-nam@aidDSAFE
came into existence by the support of 8 Europeaimga. The project aims to develop
advanced methods and technologies for the deteafitaults and system malfunctions in
airplane structures and onboard control systenas iattempt to enhance flight safety and
airplane reliability, significantly.

From among the 2009 results pnocess control researchhe following ones are to be
emphasized:

An optimization-based procedure was elaboratedchvig suitable for determining the
realization of reaction-kinetical networks, subjeztdifferent conditions, as an important
category of nonlinear positive systems. By thiscpdure the realization independent
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dynamic structural properties (e.g., stability) tbé above category can be determined
easily.

— By applying the theoretical results attained in fiedd of modelling and control of
nonlinear process systems, the simplified dynamicleh of the primary circuit of Pask
Nuclear Power Plant was further developed, whiobw rdescribes the temperature-
dependent reactivity and xenon poisoning phenonwnthe plant. By help of data
measured during the load change transients betwagrand night periods, parameter
estimation, too, was done. This model can be thee baf the joint re-design
(reconstruction) of the primary circuit controls.

In the field of geometric modelling and computer visitime following results are to be

stressed:

— A new precise method was developed for multiviewatenal 3D reconstruction.

— New video based perspective autocalibration metivad developed that calculates
camera parameters and obtains 3D reconstruction.

— It was shown that bundle adjustment could be effity applied to photometric stereo.

— A method was developed for the detection and cborof irregularities of engineering
surfaces.

— A new type of knee prosthesis was designed by usavgl geometrical principles and the
prototype was manufactured.

In the field of computer integrated manufacturinthey concentrated mainly on the

relationship of extended/virtual enterprises anxtéeded products”, furthermore, “life-cycle

engineering” and “service engineering” taking aleavironmental criteria and social
expectations into consideration. Their researchli®serive from important projects:

In project eMULT EU they participated in the deymirent of a multi-agent software system

to support car dismantling and used part commezeiddn SMEs. They implemented and

introduced an experimental multi-agent networkexve some SMEs.

In EU project SCULPTOR control algorithms were deped to support completely novel

(dieless) sheet forming.

The main objective of research in the field esfgineering and business intelligeniseto

research and elaborate techniques applicable fadling complexproduction and business

systems working in aoncertain changingenvironment, in a real-time manner, with special
emphasis omformatics, operation resear@ndknowledge-basedpproaches, balancing the
aspects obptimisation, autonomy and cooperatidrneir major results in 2009 are:

— By joint application of mixed integer programmingdataboo search, they provided a
solution regardingrroduction schedulingroblems ofarge-scale industrial practice

— The tools of mathematicaland constraint programmingwere widened with general
methods particularly suitable for solving mixedeigeér linear and hierarchical (bilevel)
problems and for optimization based on criterigwh-type. New results were obtained in
applying bilevel programming for scheduling tasks.

— Stochastic programminmethod of rolling horizon of flexible productiogystems design
was developed.

— In the field ofproduction networkgo-ordination mechanisms were developed for sharin
risks due to uncertainties in demands.

— A complexity modebf production networks was elaborated in the frapr& of an
international co-operation.

— Informatics solutions were elaborated which mak@assible for SMEs to usactive
identifiers(e.g., RFIDs) in production-logistics systemsdosuring visibility both within
and beyond the organisational borders.

— New approaches were developed for the diagnostiesna turbines (and their farms) and
scheduling repairs and maintenance.
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Here, the R&D cooperation of the SZTAKI ahtiTACHI is to be stressed, in the frame of
which colleagues from the institute take part ie ttevelopment of the production control
systems of the Japanese firm’s factories in Califoand Japan, producing hard discs, in the
field of adaptive forecast of production system behavi@ased on the model elaborated by
the SZTAKI and the system built on it in co-opewatwith HITACHI, a joint application for
patent took place in Japan. The success of thegircg proved by the plan of HITACHI
according to which they intend to adapt the resaoltweir other factories, in cooperation with
the SZTAKI.
Another outstanding success of the scientistseratiea is that in 2009 a decision was made
according to which — based on German initiativde- ‘Fraunhofer-SZTAKI Project Center
for Production Management and Informaticw/ill start operation in 2010, within the frames
of the institute. The areas already agreed upard(fmtion planning and —optimization, design
and management of co-operative production logissicsctures, informatics of plants and
servicing firms) belonging to the targeted maireliof the Project Center (digital, real time
firms and their networks) make it unquestionabé the activity of the Project Center will be
tightly connected to the great part of the econaanid related R&D priorities in Hungary.

The number of researchers in the area of autonuateitiol systems is about 49 at the institute

(and further 25 employees without qualificationre@search.) The estimated institute input

was 744MHUF, the 51% of which were grant resoulide economic exploitation and the

exploitation capacity can be summarized as follows:

— Systems- and control theoryPaks Nuclear Power Plant is to be referred tothas
outstanding partner of the institute. It is of Vilmportance that application results in
Hungary were attained based on high-level theaketiork in the field, and the know-
how is available which contributes to the powenptasafer and more efficient operation,
ensuring reducing dependence of foreign partneng ifstitute takes part in control,
technical expertise activity related to the lifezlgyprolongation of the 4 available blocks
of the power plant. Their fundamental task is tlxaneination of the process control
systems of the plant with respect to the prolomgatif the life-cycle and the requirements
of safe and economic operation. In one of the pnemti fields of the expert work, they co-
operate in the project aiming at preventing evemdangering the computer- data and
network-security of the plant’s process controkeys
Research in intelligent vehicle-control is highigportant from the points of view of the
national automotive industry and logistics of gagimportance. With regard to future,
their participation in project ADDSAFE FP7 starteéd conformity with the real
development requirements of AIRBUS is of fundamleimi@ortance.

— Informatics of engineering and business intelliggncomputer integrated production,
digital enterprises, production network¥he systems realized, proved by everyday use,
are not specialized for certain branches of ingugiiey can be utilized at several national
firms, either installed, or as an electronic sexviMajor firms in Hungary applying the
R&D results: GE Hungary Zrt, Paks Nuclear PowenPEt, AUDI Motor Hungaria Kift,
Robert Bosch Kft, Knorr Bremse Braking Systems ltdthe frame of European research
projects they work with leading industrial enteses (Bosch, BMW, VW, Siemens,
Continental automotive, Finnish PTT). Also in thespect is to be stressed the R&D co-
operation with Hitachi Production Engineering Reskalaboratory (PERL) and the
establishment of Fraunhofer-SZTAKI Project Center for Production NMaement and
Informatics”.
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I11. Presentation of national and international relations
International relations

Worthily of their distinguishedCentre of Excellencétle granted by the EU, the institute
played a role in the V. and VI. Frame Projects led EU, participating in more than 30
projects, and networks of excellence, each, pragidiroject-manager tasks as well. They
participate in 13 winning projects of the EU Vlirafe Project (considering the projects
awarded up to the end of 2009, only), in severaésdhey act as consortium leaders. In the
frame of the programs they work with the most artding European firms in the fields of
information sciences, energy, car- and aircraftipobion.

MTA SZTAKI — as the first institute from the region has been a member BRCIM
(European Research Consortium for Informatics andthdmaticy for 16 years. This
organization was established for promoting Europsaantific co-operation in information
technology. The bureau of global WWW ConsortiumBuorope was taken charge of by
ERCIM, and the office of WWW Consortium in Hungasylocated in MTA SZTAKI.

In accordance with the efforts aiming at the deprient of the European research area, the
institute carries on establishing and operatmgrnational virtual institutes and laboratories.
As a result of several-year-long preparatory workl aesearch co-operation, in 2009 a
decision was made, according to which — based am&re initiative — the Fraunhofer-
SZTAKI Project Center for Production Management &mfdrmatics will start operation in
2010, within the frames of the institute. The pEEtiR&D and consulting potential partially
overlapping, partially complementing each othegvgie unique opportunity both for doing
R&D of required efficiency and for adapting theuks in real life applications in Hungary
and abroad alike. It must be admitted that the esipa recognition of Fraunhofer Institute
renders help to MTA SZTAKI — and through the Projgenter to other research institutes of
the Academy, and universities as well — in formoaognection with Central-European firms,
particularly in German ownership, furthermore, intezing into R&D co-operation. The
establishment of th€entral European Grid Consortiumaiming at the harmonization of Grid
research and infrastructure developments in CeRuiedpean countries, was initiated also by
the institute.

In the recent past of the institute R&D co-opemadiavith the Japanese firm®COH and
HITACHI were uniquely successful. During three years,fonemer resulted in 6, the latter,
during one year, 1 application(s) for a patent, mmn with the contracting partners, in the
USA and Japan.

Researchers at the institute take part in the nmamagt and working groups of the most
significant international scientific organizatio(SIRP, IEEE, IFAC, IFIP, etc). Several of
their colleagues are members of Editorial Boardeading international journals.

Several researchers of the institute were inviteadd-operate in the evolving of the main
trends in the VII. Framework Programme, and toipg@dte in the elaboration of the co-
operation issues between the EU and the USA (Nalti®aience Foundation). Journeys in the
frame of bilateral agreements, Hungarian Academpaénces, and the S&Elations are
very advantageous, especially in basic researclerefitre, researchers take these
opportunities.

Participation in higher education in Hungary

Gradual and postgradual educatias henceforward regarded at the institute as gortant
attribute of research activity, and an indispersatndition of future-shaping. Regular
education is in progress at the following univeéesitin Hungary: Budapest University of
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Technology and Economics (BME), E6tvos Lorand Ursitg (ELTE), Corvinus University
of Budapest, University of Pannonia, University Récs, University of Miskolc, Pazmany
Péter Catholic University (PPKE), Central Européamversity (CEU). The form of co-
operation is manifold: secondary or full-time emplent of researchers, common chairs run
at the institute, employment as the head of a dewat, co-operation in establishing
information science faculties.

In the fields of electrical engineering-informatiosciences and biological sciences
(particularly, of neurobiology), thélungarian Research Center in InfoBionissrun by 6
research institutes of the Hungarian Academy ofel@ms and 6 university research
laboratories. Also the establishment of Hhengarian Grid Competence Cent@GKK) was
initiated by the SZTAKI. Co-operating partners af®ME, ELTE and the National
Information Infrastructure Development Institutellf), later KFKI Research Institute for
Particle and Nuclear Physics (RMKI) joined.

As a sign of a many-year-long co-operation, infthene of ‘Regional University Knowledge
Centers, the institute participates in the proje&tdvanced Vehicles and Vehicle Control
Knowledge Centerled by the BME. Similarly is outstanding the rakthe institute in the
National Office for Research and Technology (NKTptpject titled Mobile Innovation
Center headed also by the BME.

On the average, about 30 Ph.D. students do researte institute, under the scientific
supervision of leading researchers. Doctoral schaolHungary have colleagues from the
institute as collaborators in 25 cases, and asaeent foundation members in 5 cases.
Besides following the traditional educational metho steps were taken towards the
application ofmultimedia toolsanddistance educatian

Major scientific events organized by the institute

The European Control Conferenge 2009(ECC’09), as an event of the conference-series by
the EUCA (European Union Control Association) wagamized this time in Budapest, by
MTA SZTAKI, between 23-26. August, 2009. The ECQifevence organized biyearly is the
forum of highest rank in control sciences. Theuees held presented the most recent results
in control theory and their industrial applicatiowkich are in the centre of interest world-
wide. The most actual issues of the area were igigield at the conference, such as the
control of distributed systems, highly reliable andmous systems, and their control
problems. The high professional standard of thentewas guaranteed by an international
program committee of high professional reputatiand a traditionally high standard peer-
review system. 8 plenary sessions were in the fottise professional program and in further
24 invited sessions, selected specifically, predemts written by altogether 120 invited
lecturers were made. The number of all the scienttiontributions presented at the
conference totalled up to 730. Lecturers represebifecountries from 5 continents.

Nearly 700 researchers took part in tBghth International Conference on Autonomous
Agents and Multiagent Systems (AAMAS8Id in Budapest, between 10-15. May, 2009. This
conference-series started in 2002 by uniting th#ovang three highly recognized
conferences: The aim of the combined conference tagsrovide a unique forum highly
acknowledged internationally, for research in aatoous agents and multi-agents from all
theoretical and practical aspects.

V. Brief evaluation of successful national and international grants

In 2009 considerably many EU-supported projectsewstarted at the institute. In these
projects they work, for the most part, with pronmheniversities, research institutes and, on
several occasions, with firms of world-wide famerélinder, besides some projects started in
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2009, further running projects are presented, tmgewith several, home-supported ones
(with the names of the project-leaders from the SEITin parentheses):

— ADDSAFE: Advanced Fault Diagnosis for Safer Flightidance and Control (Andras
Edelmayer, FP7, 2009-11)
Recent airliner accident and incident statistiaswskthat about 16% of the accidents between
1993 and 2007 can be attributed to Loss of Corirdlight (LOC-I), caused by a piloting
mistake, technical malfunctions or unusual upsetse tb external disturbances. LOC is
intrinsically related to the guidance and cont@GK&C) system of the aircraft, and includes
sensors and actuators faults. The early detectidnacalization of these faults is absolutely
important, therefore. ADDSAFE tries to overcomestiéechnological gap by facing the
following two challenges: i) helping the scientitommunity to develop the best suited fault
detection and diagnosis (FDD) methods capable odlliveg the real-world challenges raised
by industry; and ii) ensuring acceptance and wickssp use of these advanced theoretical
methods by the aircraft industry. The overall aimtlee project is to develop and apply
model-based FDD methods for civil aircraft in orderincrease aircraft safety and reduce
development/maintenance costs. The use of thesanedd FDD synthesis and tuning
methods in conjunction with reliable software vieation & validation (V&V) tools will also
reduce the costs for development and certification.

— TRUCKDAS: Innovation of distributed driver assistarsystems for a commercial
vehicles platform (Péter Gaspar, NKTH, 2009-11)
The TRUCKDAS project is led by Knorr-Bremse Brakigstems Ltd. with MTA SZTAKI,
Advanced Vehicles and Vehicle Control Knowledge t€eand the TRIGON Ltd as partners.
The primary aim of the project is the research dedelopment of active safety and driver
assistance systems. In these systems the vehidetidns are achieved via intense
communication amongst the individual intelligentngmnents. With a view on this
communication aspect, several tasks were identiieedontribute to the safe operation of
commercial vehicles. In the tasks of steering dxinaand drive mechanism development
steering torque and additional steering were usecdré¢ate a practically applicable vehicle
control. By the appropriate control of the drive amanism, it is possible to achieve an
adaptive cruise control and to establish effectoadlision mitigation. The project also
included the development of a camera-based trisdifie departure warning system and of an
automatic lane keeping assistant. By the same appran integrated steering and braking
system for electronic stability control for cargehicles was also developed. Probably, the
main contribution of the whole project is the methad platoon control, which relies on the
fusion of signals coming from on-board sensors, fast network-based communication
solutions and on the integration of active vehiclentrol components situated on the
individual vehicles. Another important aspect oé tproject is to decrease the number of
related accidents, even under the demanding ecanoritéria and operating circumstances
characteristic to the transport industry, by makisg of the new driver assistance functions.

— EOARD: Switching Systems: Controllability and DesigAir Force Office of Scientific
Research, Air Force Material Command), (Zoltan $z20608-09)

The research investigated some controllability props of hybrid systems, focusing on the

controllability questions of bimodal linear syster@nditions for controllability were given

in matrix algebraic terms and the stabilizabilityolplem was also investigated. The

applicability of the theoretical results was demmated through practical control design

examples, i.e., control of a High Speed Supercavga/ehicle (HSVV).
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— EDGEeS: Enabling Desktop Grids for e-Science (Re€tesuk, FP7, 2008-09)

The objective of the project is to integrate theBEXervice grid with BOINC and XtremWeb

desktop grids, and in this way, the establishmak @peration of an extremely large grid
infrastructure in which new, grand-challenge amlans can be executed. This project is
coordinated by the MTA SZTAKI.

— S-CUBE: Software Services and Systems Network (Retesuk, FP7, 2008-12)

The aim of the project is to investigate SOA anill gechnologies, and particularly, their
possible integration. The task of the instituteislo research on brokering, monitoring issues
and virtualization. Based on these technologie§,A has to develop an automatic service
for deployment service.

— ETICS-2: elnfrastructure for Testing, Certificatiand Integration of Software — Phase 2
(Péter Kacsuk, FP7, 2008-10)

The goal of this project, led by the CERN, is te@lep a comprehensive testing methodology

and technology for grid middleware and complexwsafe systems. Part of the work is the

establishment of a testing infrastructure that reakiee fast and efficient testing and

certification of various grid services possible.eThask of the institute is the further

development of WS-PGRADE portal to provide highdietesting support.

— EGEE-III: Enabling Grids for E-SciencE-1ll (EGEBI(Péter Kacsuk, FP7, 2008-10)
This project is a continuation of project EGEEThe role of SZTAKI has been significantly
increased in EGEE-IlIl compared to EGEE-Il. Mean@hiBZTAKI continued the training
activity started in EGEE-Il. A new service called &ASUC (Grid Application Support
Center) (http://www.lpds.sztaki.hu/gasuc/) was atstablished. Five other similar centres
have been established in EGEE-III, and SZTAKI camtes the work of these centres.

— SEE-GRID-SCI: SEE-GRID elnfrastructure for regioa8lcience (Péter Kacsuk, FP7,
2008-10)

This project is the continuation of project SEE-GRA. The role of SZTAKI in SEE-GRID-

SCI is the development of meteorology and seisnmyolggd applications, as well as to

support grid training activities.

— Supporting new generation WEB services and appicaty secure, business-oriented
GRID platform (Péter Kacsuk, NTP, 2009-11)

The goal of this NTP project is merging the besetif WEB2 services and desktop grid

systems as well as to adapt the results of FP7 BEOfeject for Hungarian applications and

grid systems. Special attention is paid in the gubjo the business exploitation of research

achievements.

— Energy efficiency in large scale distributed systdéter Kacsuk, Rébert Lovas, COST,
2009-13)
This COST action deals with research on alternaorations for increasing energy efficiency
in the field of large-scale computing systems, sitttose systems integrate more and more
computing and storage resources and hence, theigemronsumption grows exponentially.
Within the COST action SZTAKI further develops gisd application development tools and
brokering solutions for supporting technologiesttlaae needed for reducing energy
consumption.
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— AC/DC Five Days Car projekt (Vancza Jézsef, Monndtaszlo, FP7, 2007-10)

The AC/DC project is aimed at increasing the coitipehess of European car manufacturers
by establishing and running a production netwoek th able to meet demand for customized
cars within extremely short, even five-day-longiwaty time. This challenge involves almost
all the keys problems of production informaticenfr product design up to the organization of
production networks. Main industrial partners ire th-year project are leading German
carmakers (BMW, Volkswagen), as well as 1st tigopters who themselves have global
supply networks (Continental, ZF Friedrichshafédie track of research is the development
of modular and configurable product structures tfatilitate the late, order-dependent
configuration of cars. MTA SZTAKI is involved in ¢hsecond research track, in particular, in
the development of so-called “dynamic supply loojbsit promote a highly responsive supply
logistics at increased service level and reducecentories. Specifically, the institute
contributed to the communication protocols, an ulydegy computerized ontology, as well as
to methods of risk and profit sharing within thendynic supply loops.

— LIWA: Enrichment tools for Web archive (Andras Bedc, FP7, 2008-10)

Web content plays an increasingly important rolehe knowledge-based society, and the
preservation and long-term accessibility of Welidmsis of high value (e.g., for scholarly
studies, market analytics, intellectual propertgpdies, etc.). There is strongly growing
interest in its preservation by library and archima@anizations as well as emerging industrial
services. Web content characteristics (high dyngmiolatility, contributor and format
variety) make adequate Web archiving a challenge.

LIWA looks beyond the pure “freezing” of Web contesnapshots for a long time,
transforming pure snapshot storage into a "Livid¢gb Archive. "Living" refers to a) long-
term interpretability as archives evolve, b) imprdwarchive fidelity by filtering out irrelevant
noise and c) considering a wide variety of content.

LIWA extends the current state of the art and dgy®lthe next generation of Web content
capture, preservation, analysis, and enrichmenicgsr to improve the fidelity, coherence,
and interpretability of web archives. By developmgthods, which improve archive fidelity,
the project will contribute to preparing the adegyareservation of complete and high-quality
content. By developing methods for improved archoederence and interpretability, the
project contributes to ensuring its long-term ukigbi

LIWA RTD will focus on innovative methods for comtecapturing, filtering out spam and
other noise, improving temporal archive coherenaad dealing with semantic and
terminology evolution. Two exemplary LIWA applicattis - focusing on audiovisual streams
and social web content, respectively, will show bemefits of advanced Web archiving to
stakeholders interested.

— JUMAS: Judicial Management by Digital Libraries Sartics (Tamas Sziranyi, Andras
Benczar, FP7, 2008-10)

Public administration forms the broadest informatimund sector. Using modern Content
Management approach, it is possible to improvecieffit data access and effective
information retrieval. The potential increase inntmt production and consumption,
considering the growing trans-national cooperatitso among several national law systems,
highlights the need to adapt the technologicalil@®fof new member states. In this context
JUMAS is the leverage able to converge to an aahteknowledge starting from content
revolution. In particular, JUMAS envisages a systemthe embedded semantic extraction
from multimedia data that join an advanced knowtedganagement system. Moreover,
JUMAS s tailored to managing situations in whichiltiple cameras and audio-source are
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used to record assemblies which people debatesndnesent sequences need to be
semantically reconstructed for future consultations

— TEXTREND: Intelligent application platform for tertining (Andras Benczur, Jedlik
2008-10)
The major and interconnected objectives of the gatojare (1) to create an integrated
TEXTREND Platform toolkit and service basis, and {@ elaborate some demonstrative
applications of the toolkit in various fields of dimess and governmental decision support,
based on partner use cases. The goal of TEXTREMBDoRh is the in-depth analysis of the
enormous amount of dynamic information to be fowmdthe Web from the aspect of a
particular field of science of business. In-deptialgsis means in contrast to the usual
extraction and indexing services we aim at retrigvan essentially new type of information
that would otherwise be impossible to gather mdpu@tend analysis is an example with the
aim to determine and predict the characteristicgulifiic opinion or interest along with their
changes in time based on mass document analysigs(blVeb documents etc.). As another
example, we explore and exploit the latent, e.gciado structures by automatic text
processing, network analysis and visualizationroteo to estimate the power and the impact
of a certain field. We aim to gain information topport policy, business or final decision
makers.

— MEDUSA: Multi seEnsor Data fusion grid for Urban @&tional Awareness (Levente
Kovacs, European Defence Agency, 2009-11)

The goal of MEDUSA project is to realize an intagdh intelligent and versatile multi-sensor

data fusion grid to improve situational awarendsssks include adapting semantic sensor

analysis methods for a distributed urban surveskaarchitecture, with the goal of aiding

tactical decision making and creating an alertaligrg framework. A 3D GIS Environmental

Service will also be included for visualization aswpporting decision making process.

— TRASER, Identity-Based Tracking and Web-ServicesSWIEs (Angyalka Zudor, Laszl6
Monostori, FP6, 2007-09)
The primary goal of EU FP6 TraSer project coordidabty MTA SZTAKI was to develop a
free, open-source software package offering aftdedatem-centric tracking and tracing
solutions for SMEs which can transcend companyrgamizational borders. TraSer package
relies on a Java-based open-source web serviceeWark. Publicly available interface
specifications will allow users to easily impleménéir own special building blocks, such as
clients tailored to specific purposes, or re-impd@ma TraSer solution in a developmental
environment of their choice. This feature is of@gkimportance for small enterprises which
are suppliers in multiple production networks aagiehto conform to multiple communication
and track-and-trace specifications.

— RELIAWIND: Reliability-focused research on optimmgy wind energy systems design,
operation and maintenance (Zsolt Janos Viharogl@&donostori, FP7, 2008-11)

The main goal of the project is to increase thalpdlty of wind turbines and wind turbine

farms, with special emphasis on off shore ones atige repair and maintenance tasks bear

significant cost. In cooperation with the leadingrépean companies (GAMESA, HANSEN,

ABB, SKF, etc.), SZTAKI leads the development ofelligent monitoring and diagnostic

systems within the project.

— VFF: Holistic, extensible, scalable and standardWwal Factory (Botond Kadar, Laszlo
Monostori, FP7, 2009-12)
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The project uttermost objective is to foster an@rgjthen the primacy of Future European
Manufacturing by defining the next generation Valtéactory Framework. VFF will result in
major time and cost savings, while increasing permce in the design, management,
evaluation and reconfiguration of new or existiragilities, supporting the capability to
simulate dynamic complex behaviour over the whi&e dycle of Factory, approached as a
complex long living Product. Thus, the project wiisearch and implement the underlying
models and ideas at the foundation of a new coneéframework designed to implement the
next generation Virtual Factory, also meant to tlg basis for future applications in this
research area. MTA SZTAKI works with Audi Hungaryadooperation on the integration of
the event-based simulation into the VFF framewarld on the development of and test of the
module for logistic optimization.

— EJJT: Advanced Vehicles and Vehicle Control Knowgke€enter (Péter Gaspar)

MTA SZTAKI plays a determining role in thA&dvanced Vehicles and Vehicle Control
Knowledge Centeled by Budapest University of Technology and Ecomsmrhe institute’s
related research activity involves control over ocmmication networks, cooperative fleet
control of vehicle systems, moreover, the contrblactive vehicle components such as
advanced suspension systems. Research and devalopfmadvanced architectures of on
board vehicle electronic information and contratsyns relying on the C-By-Wire concept is
pursued.

The participation of the institute in the organiaatMobile Innovation Center also reflects
the good co-operation between the institute andBVE.

It follows from the above enumeration that inforraatand other sciences (material, life, and
social science, mathematics, artificial intelligensystems- and control science, automation,
operations research) and the fields of applicafisensing computers, vehicle industry,
transport, production-automation and managemerd|ttheare, information society, data
security, medical science), all concentrate onrdiseiplinary research and development,
which may lay the institute’s future foundationghe long run.

Based on the above, the relations of the instiuite remarkable major enterprises such as
GE, Audi, Hungarian Telekom, MOL, Paks Nuclear PoREnt, Knorr Bremse, Bosch get
deeper and stronger. At the same time, the paatioip of small enterprises guarantees that
the institute’s results should keep spreading enwtidest possible spheres. Their co-operation
with overseas countries (USA and Japan) opens &eiplnew perspectives.

The list of grant-supported projects and their riicial data are incorporated in a separate
table.

V. The most important publications and patentsin 2009
Publications

1. Bacs6é G - Tuza Z: Clique-transversal sets and wa&aklorings in graphs of small
maximum degree. Discrete Mathematics and Theoteti€omputer Science.
11 (2) : 15-24. (2009.)

2. Benedek C, - Sziranyi T, - Kato Z, - Zerubia J: éxion of object motion regions in
aerial image pairs with a multilayer Markovian mbd&EE Transactions on Image
Processing. 18 (10) : 2303-2315. (2009.)

3. Benedek C, - Sziranyi T: Change detection in optaerial images by a multilayer
conditional mixed Markov model. IEEE Transactioms@eoscience and Remote Sensing.
47 (10) : 3416-3430. (2009.)
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4. Bokor J, - Szab6 Z: Fault detection and isolation nonlinear systems.
Annual Reviews in Control. 33 : 113-123. (2009.)

5. Edelmayer A, - Bokor J, - Szab6 Z: Inversion-basedidual generation for robust
detection and isolation of faults by means of eatiom of the inverse dynamics in linear
dynamical systems. International Journal of Con82I(8) : 1526-1538. (2009.)

6. Felszeghy B, - Hegdéd G, - Ronyai L: Algebraic properties of moduloaqplete I-wide
families. Combinatorics, Probability & Computing (3) : 309-333. (2009.)

7. Friedl K, - Ivanyos G, - Santha M, - Verhoeven Yn @he black-box complexity of
Sperner's Lemma. Theory of Computing Systems.689:646. (2009.)

8. Gerencsér L, - Hjalmarsson H, - Martensson J: Ifleation of ARX systems with non-
stationary inputs - asymptotic analysis with amdiien to adaptive input design.
Automaticad5 : 623-633. (2009.)

9. Gyéarfas A, - Sarkoézy G, - Szemerédi E: Stabilitytbé path-path Ramsey number.
Discrete Mathematics 309 : 4590-4595 (2009.)

10.Havasi - Szlavik Z, - Sziranyi T: The use of vamghpoint for the classification of
reflections from foreground mask in videos. IEEEafisactions on Image Processing.
18 (6): 1366-1372. (2009.)

11.1sern D, - Moreno A, - Sanchez D, - Hajnal A, - Beel G, - Varga L: Agent-based
execution of personalised home care treatments. lidgpp Intelligence
(doi: 10.1007/s10489-009-0187-6) : 1-26. (2009.)

12.Karacs K, - Proszéky G, - Roska T: Cellular wavenpater algorithms with spatial
semantic embedding for handwritten text recognitibriernational Journal of Circuit
Theory and Applications. 37 (10) : 1019-1050. (2009

13.Karpati P, - Szkaliczki T, - Boszorményi L: Desiggi and scaling distributed VoD
servers. Multimedia Tools and Applications. 41 (D@00.1007/s11042-008-0219-y) : 55-
91. (2009.)

14.Kis T: Scheduling multiprocessor UET tasks of tvizes. Theoretical Computer Science.
410 : 4864-4873. (2009.)

15.Kocsardi S, - Nagy Z, - Csik A, - Szolgay P: Sintigia of 2D inviscid, adiabatic,
compressible flows on emulated digital CNN-UM. hmtgtional Journal of Circuit Theory
and Applications. 37 (4): 569-585. (2009.)

16.K6s G, - Ligeti P, - Sziklai P: Reconstruction ofatmces from submatrices.
Mathematics of Computation. 78 (267) : 1733-172000.)

17.Kovacs A, - Brown K, - Tarim S: An efficient MIP rdel for the capacitated lot-sizing
and scheduling problem with sequence-dependentpsetinternational Journal of
Production Economics. 118 : 282-291. (2009.)

18.Kukla T, - Kiss T, - Kacsuk P, - Terstydnszky Gtelgrating open grid services
architecture data acces and integration with coatjutal grid workflows.
Philosophical Transactions of the Royal Socie#.367 : 2521-2532. (2009.)

19.Lazér A, - Vidnyanszky Z, - Roska T: Modeling stilmstdriven attentional selection in
dynamic natural scenes. International Journal ofuti Theory and Applications. 37 (1) :
3-30. (2009.)

20.Lazar K, - Csuhaj Varju E, -drincz A, - Vaszil G: Dynamically formed clusters adents
in eco-grammar systems. International Journal afingations of Computer Science.
20 (2) : 293-311. (2009.)
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21.Miklés 1, - Novak A, - Satija R, - Lyngsoe R, - hel: Stochastic models of sequence
evolution including insertion-deletion events. Btatal Methods in Medical Research
18 (5) : 453-485. (2009.)

22.Monostori L, - Kis T, - Vancza J, - Kadar B, - BsdG: Real-time, cooperative enterprises
for customised mass production. International Jaluref Computer Integrated
Manufacturing. 22 (1) : 55-68. (2009.)

23.Nagy S, - Petres Z, - Baranyi P, - Hashimoto H: @otational relaxed TP model
transformation: restricting the computation to fdwes of the dynamic model.
Asian Journal of Control. 11 (5) : 461-475. (2009.)

24.Németh E, - Bartha T, - Fazekas C, - Hangos K:fiéation of a primary-to-secondary
leaking safety procedure in a nuclear power plasing: coloured Petri nets.
Reliability Engineering and System Safety 94 (842-953. (2009.)

25.Péni T, - Kulcsar B, - Bokor J: Included L2 norm pravement by interpolating
controllers for discrete-time LPV systems. Europé&anrnal of Control. 15 (5) : 545-559.
(2009.)

26.Rasonyi M, - Schachermayer W, - Warnung, R: Hidangrift. Annals of Probability.
37 : 2459-2479. (2009.)

27.Szab6 Z: Geometric control theory and linear swvatth systems.
European Journal of Control. 15 (3-4) : 249-25902)

28.Szederkényi G: Comment on "identifiability of cheailireaction networks" by G. Craciun
and C. Pantea. Journal of Mathematical Chemis&y.14172-1174. (2009.)

29.Ueda K, - Takenaka T, - Vancza J, - Monostori Llléacreation and decision-making in
sustainable society. CIRP Annals-Manufacturing Tebdbgy. 58 (2) : 681-700. (2009.)

30.vamos T: Social, organizational, and individual aofs of automation. In: Springer
handbook of automation. Berlin, Springer, 2009., f1392. (Ed.: Nof, S.)

Patent announcements
1. Kagawa M, Kovacs L, Micsik A, Pataki B: Collaboti system, method, program.

Japan, March 17, 2009, No.: JP 2008-068141. (Onbtse of the SZTAKI-RICOH
cooperation)

2. Kagawa M, Kovacs L, Micsik A, Pataki B: Collaboti system, method, program.
Japan, Augustus 25, 2009, No.: JP 2008-214879.tf@rbase of the SZTAKI-RICOH
cooperation)

3. Kagawa M, Kovécs L, Micsik A, Pataki B: System fassisting collaborative activity.
USA, September 17, 2009, No.: US 2009/0235182 &h the base of the SZTAKI-
RICOH cooperation)

4. Lengyel A, Nonaka Y, Kadar B, Monostori L: Self-lling production simulation
systems, Japan, 2009, No.: JP 2009-163373. (Orbdake of the SZTAKI-HITACHI
cooperation)

5. Matsuno Y, Kovacs L, Pataki B: Contents managersgstem, method, program, Japan.
February 27, 2009, No.. JP 2009-046110. (On thee bafs the SZTAKI-RICOH
cooperation)

6. Stejic Z, Kovacs L: Object linkage system, methmbgram, Japan, March 17. 2009, No.:
JP 2008-068096. (On the base of the SZTAKI-RICObpevation)

7. Stejic Z, Kovacs L: Object linking systems, objéoking method and recording medium.
USA, September 17, 2009, No.: US 2009/0234884 &h (he base of the SZTAKI-
RICOH cooperation)
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Computer and Automation Resear ch I nstitute
Hungarian Academy of Sciences

Medium-term plan, 2011-15

As a preliminary, one must make it clear that anplke this is extremely vague. It
considerably depends on personnel conditions, eriamation of environment in the broad
sense, but in a period of five years new devicdsumdoubtedly come out, and either new
R&D directions, areas, as well. One must conforrthto,fashionable” trends of Brussels (to
be renewed from 2013), the domestic tenders, taléivelopments in the university-academy
preferences, and to many more things.

There exist, however, some basic principles whidbased on their intention — will be in
force, also in the years to come:

1. We must aim at Europe, but rather the world (oyradase connections develop quite
well). In Hungary the receptivity in the exploitati of R&D results is unsatisfactory (a
new economic policy and new tendering practice migfine slightly). We must take
part in mighty European projects, must join the dp@an research communities,
companies. All this needs essentially better (cditipe) experimental background,
better demonstrative ability and visibility.

2. The major disciplines of the institute, such astayoate control theory, the special
applications of cellular Kilo-processors computethie modern approaches to
production management and informatics, computerords and their WEB
instruments, certain mathematical disciplines will,all probability, remain constant.
We intend to make co-operations in biological sphefinfo-bionics), in the field of
medical applications (we have pilot models in agtgurgery, knee prosthesis, but this
field does not roll in wealth), in the applicatiah nanoelectronics products (MEMs,
sensors, actuators), 3D visualization, video preiogs semantic search, mathematical
linguistics.

3. Invariably do we find the promoting of universitigs important, similarly, the active
participation in gradual and Ph.D. courses, unitieksiowledge centers.

4. We do not aim at wonders in investment, do aoty a new office building (we have
spent quite enough for restoring those in hand)),ntwst maintain the basic computer
infrastructure on top level (which in itself co&8-100 MHUF yearly), the basic- and
applied research themes, experimental hardwardajavents, and the possible new
research fields need new experimental and demo. Mhs intend to ensure the
investment costs basically from enterprise resauaresl grants, but we could make use
of a certain budgetary subsidy, as well.

Some minor themes will be discontinued, but thisassignificant from the view-point of the
institute as a whole. Promising initiatives can wonfidence (and financial support) at the
institute for a period of 3-4 years, during whighe the theme in question either proves good
or will be turned down. As an example, the theme-gbvernance can be mentioned where
we have come forward with a dozen of rational pedans, but could gain practically
nothing (already in the beginning did | suspect #a amount of 100 BillionHUF is too
substantial for our being left out — came true).
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What is almost certain:

- Still this year (judging the unpredictable pubticurement procedure optimistically),
a very up-to-date 3D virtual environment will bealieed with an investment of
100MHUF (grant financing) where from 2011 primarilghbot-control-compositional
tasks can be performed (this is where the robotsexample in Japan or Norway, can
be programmed - tested). The theme is backed bgx#énsive international co-
operation.

- In 2010-11 an up-to-date control experimental otabory will be set up for
demonstrating robust, fault-tolerance control athans of robot vehicles and UAVs
(unmanned aerial vehicles). As we find, this can aearound for European co-
operations (concretely, joining the ESA projectsl @ancommon Bosch laboratory are
meant).

- Between 2010-13 we shall continue applying ourticd-theory knowledge in the field
of vehicle control and traffic logistidsraffic organization, truck-fleets).

- In the field of production control of our daysetlestablished Fraunhofer-SZTAKI
Project Center on Production Management and Infoeswavill, as we expect, serve for
new R&D results and applications.

- We plan advance in info-bionics in the form ofdeico-operation, but the aims, form
and cost claims should be made clear in severakibves;

- Though hardware development is not a key questidhe SZTAKI, between 2010-13
the development of THz sensory processor arraydaisned, which will open new
chances in application.

- We intent to have a great part in the field af #i' generation Internet, 3D Internet is
included, and also in semantic search, multimedach, safety, WEB and fields like
these.

As regard the financial background, we modestlygpast a moderate increase in budgetary
subsidies. Our results are good in tenders fromsBels (and, hopefully, they shall improve),
furthermore, we trust in the substantial rationalibn of the national tendering-system (the
institute could not take part in the tendering prss of “New Hungary — Development
Programme” at all). In the industrial sphere we grst considerable progress, the mile-
stones of which is starting the work related to lifeecycle of Paks Nuclear Power Plant (in
this respect we have a significant part primariyprocess control informatics). In the field of
the vehicle industry we strive to build connectiith Mercedes in Kecskemét (besides the
many other partners to be) and cherish grave hapésaunhofer-SZTAKI Project Center in
the industrial ties. Similarly, we do our best iaegpening the co-operation with Bosch and
Knorr-Bremse. Upon the end of the present cridig Japanese connections might get
significant (the opinion on the institute is vergogl, though our main partners, Ricoh and
Hitachi, have strong deficit right now — at presemierely the projects aiming at maintaining
the connections can be financed), and the institiia the center of some interest from the
USA.

No wonders happen, however — and as people saynasesurvive all this!
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Computer and Automation Resear ch Institute, Hungarian Academy of Sciences
Main resear ch objectivesin 2011

Address: Kende u. 13-17. Budapest, H-1111
Postal address: 1518 Budapest, Pf. 63.

Phone: 279-6000

Fax: 466-5703

Director: Dr. Péter Inzelt

E-mail: sztaki@sztaki.hu

The plan relies on the material summarizing theaesh objectives of the MTA SZTAKI
envisaged for 2010, and serves as a continuatittmeafame.

The areas dealt with at the institute can be grdugexording to the partially overlapping
fields, as follows:: 1.)Mathematics and computer sciencg.) Information sciences
3.) Automated control system$he aim is to integrate the results achievedngireeering,
mathematics and computer science in problem-solaimd) system-development. The bridge
between theoretical basic research, pilot modeleldgwnents, applications and system-
integrations is maintained through the traditiomaén intellectual substance of the institute.

From among the traditional themes of great impagasuccessful at present as well, special
emphasis will be put on the following fields alen2011, in agreement with the European and
inland research priorities:

- Electronic vehicles and vehicle control.

- Complex system.g., production networkgjonsisting of autonomous, co-operating
units of individual intelligence.

- Informatics- and automation-related problemstrafditional and renewable energy
sources

- Algorithmic problems of newomputers of several thousands of processors.

- Cellular wave computingndsensory computing systems, bionics

- Distributed(e.g., grid)}computing structures.

- The next generations ofternet mobile communicatigrdata mining and information-
retrieval.

Research activity of high level needs adequat@structureindispensably. As we plan, the
up-to-date3D virtual environmentvill be in full operation in 2011, designed pririarfor
robot-control compositional tasks but, probablyll assist significantly the institute’s joining
the research in the area @D-Internet technolodyby the EU.

Based on our plan, the establishment ofupdo-date control experimental laboratomhere
the institute intends to do research in robustjtdalerance control algorithms of robot
vehicles and UAVs (unmanned aerial vehicles) antharstrate the same, will have been
completed by 2011.
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In 2011 the first results of our efforts in theldie of design and methodology waftual vs.
physical cellular computerwill be manifested. In this respect, the institdtges not mean
making the available algorithms parallel, but tgkadvantage of the defining feature of the
precedence of physical and logical vicinities ia tellular structure of processor and memory
arrays, the main objective is the elaboration ofehaalgorithms for solving tasks which
cannot be made parallel in the traditional manner.

2011 will bring the fruits of several of the insti¢’s successful projects in EU FP VII, and the
mental furniture regarding the challenges of FPI.VThe major objectives of the latter are
intended to be shaped also through the connectatwonk of the management and the
leading researchers.

The most prominent partners of the institute, GEdaury Zrt, Paks Nuclear Power Plant Zrt,
Hungary Zrt, AUDI Motor Hungaria Kft, Robert Bos#ft, Knorr Bremse Braking Systems
Ltd. will be considered highly important also in theuitg.

Based on our expectations, in 201Brgunhofer-SZTAKI Project Center for Production
Management and Informatitwvill be in running-in period, successfully managinumerous
R&D projects with industrial participation, both iRungary and abroad. For running
developments on appropriate level and for dematisgrahe results, most probably, the
setting up of a Digital factory’ laboratory equipped with the most up-to-date desi of
production informatics will be necessary also iis tielation.

Gradual and postgradual educatias henceforward regarded at the institute as gortant
attribute of research activity, and an indispersatundition of future-shaping. We plan to
continue education in the following universities hungary: Budapest University of
Technology and Economics (BME), E6tvos Lorand Ursitg (ELTE), Corvinus University
of Budapest, University of Pannonia, University Récs, University of Miskolc, Pazmany
Péter Catholic University (PPKE), Central Europé#mversity (CEU). We intend to find
new forms of co-operation (common chairs, probajoint Doctoral Schools).

Regarding the financial background of researchy aisthe future may we reckon on a
budgetary subsidy amounting to the 30-35% of thenased institute input. The amount
missing is intended to be produced from grant sssiemd from contracts.

We do not consider to significantly modify the pooon of the major fields of the institute
i.e., mathematics and computer science, informatgx@nces, automated control systems. The
regular revision and modification of our R&D poltéy reacting to real life demands, our
manifold connections to Hungarian economy, heawemae from innovation make the
institute’s successful participation in home R&Dgrams probable.

Our internal incentive system is periodically atias to the external and internal
environment.
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Basic plan - English

Name of the institute:

MTA SZTAKI

New investments

Control theory-experimental laboratory 50MHUF
Laboratory of processor arrays 40 MHUF

New developments

Maintenance of the institute infrastructure 50MHUF,
4th generation Internet-development basis 50M

2011 New resources

Grant, enterprise 200MHUF

Reshaping of present resources

Out of industry-contract income 200MHUF

Budgetary expectations

1400MHUF

New investments

No large investment is planned

New developments

Continuation of former developments

2012 New resources

Grant, enterprise 200MHUF

Reshaping of present resources

Out of industry-contract income 200MHUF

Budgetary expectations

1500MHUF

New investments

No large investment is planned

New developments

Infobionics and control theory related computing
and experimental devices 150MHUF

2013 New resources

Grant, enterprise 300MHUF

Reshaping of present resources

Out of industry-contract income 200 MHUF

Budgetary expectations

1600MHUF

New investments

No large investment is planned

New developments

New infocommunication devices, maintenance
150MHUF

2014 New resources

Grant, enterprise 300MHUF

Reshaping of present resources

Out of industry-contract income 400MHUF

Budgetary expectations

1700 MHUF

New investments

No large investment is planned

New developments

New infocommunication devices, maintenance
150MHUF

2015 New resources

Grant, enterprise 400MHUF

Reshaping of present resources

Out of industry-contract income 500MHUF

Budgetary expectations

1800MHUF
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Preferred plan - English

Name of the institute:

MTA SZTAKI

New investments

Control theory-experimental laboratory (vehicle,
UAV control) 150MHUF

New developments

Maintenance of the institute infrastructure, 4th
generation Internet-development basis 150MHUF

2011 New resources

Grant, enterprise 400MHUF

Reshaping of present resources

Out of industry-contract income 200MHUF

Budgetary expectations

1800MHUF

New investments

Infobionics basis 200MHUF

New developments

Computer infrastructure for memory- and
computation intensive problems (data mininag,

2012 New resources

Grant, enterprise 500MHUF

Reshaping of present resources

Out of industry-contract income 200MHUF

Budgetary expectations

2000MHUF

New investments

No large investment is planned, by possible surplus
area rent

New developments

Development of the institute infrastructure in
accordance with the new tasks 300MHUF

2013 New resources

Grant, enterprise 500MHUF

Reshaping of present resources

Out of industry-contract income 500MHUF

Budgetary expectations

2200MHUF

New investments

No large investment is planned, by possible in
accordance with the new tasks 400MHUF

New developments

Development of the institute infrastructure in
accordance with the new tasks 400MHUF

2014 New resources

Grant, enterprise 600MHUF

Reshaping of present resources

Out of industry-contract income 600MHUF

Budgetary expectations

2400 MHUF

New investments

No large investment is planned, by possible surplus
area rent

New developments

Development of the institute infrastructure in
accordance with the new tasks 500MHUF

2015 New resources

Grant, enterprise 600MHUF

Reshaping of present resources

Out of industry-contract income 600MHUF

Budgetary expectations

2500 MHUF
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Guidefor the Advisory Boards delegated to the resear ch institutesof HAS

Inter pretation of the evaluation diagrams

Background
In 2007, the council of the Hungarian Academy akBces supervising its research institutes

(AKT; Council of the Research Institutes) estaldghanad hoc committee to devise an
evaluation scheme incorporating international pcadio measure the scientific achievements
of its research institutes. A fundamental compomérnhe system is a quantitative evaluation
and graphic visualization of the scientific accoisimnents of the institutes. This review
procedure, which has been in use since 2008, aimsii@imizing the parameters of
evaluation, and attempts to introduce uniform gatén such a way that the specificities of
the institutes could still be incorporated. Threeups of the numerical data are provided.
They characterize the scientific results, theiig@onomic aspects and the human resource
management, respectively.

Graphic display of the institutional achievementd attributes
The parameters are displayed in radial diagramhk thié definitions given in a synthetic
example below:

l ighied number of publications [ Mo, of: T
_1 I AVERAGE PERFORMANCE (1.0) | (in case of Maihs and Natural Sciences and Social
: Scdences national and inernational publication
perf e are two diff P )
‘ peighied ':l:"'l'"f‘; “’;mh”“l‘“ﬂ' ‘ cumulative impact factor ofpublications { No. of
Cpiionib — researchers (in Social Sciences iwo parameters:
publication special publication performance and participation in
scientific activities)

ighied number of acquired scienti performance
degrees [ MNo. of msearchers

expected

recent scientific . 1 :
international impact

qualification index

number of independent
citations [ MNo. of researchers

recognition of
scientific
merit

scientific potential |

generationindex

number of young researchers under
35 years | No. of researchers

education
index

exploitation index
weighied number of patents granied /
Mo, of researchers (in Social Sciences:
: cultural aciivity)
success of patents

| | total No. of hours given in undergraduate stadent | —— funding f]‘"“m T S
; international grants IMLOTME JTOTRPAIENIE O |
orposigrad. courses / No. of researchers impact g copyrights | No. of
researchers (notin Social
5 Sciences)
national grants
acting as experts |
total income from exiernal - ]
contracis | No. of researchers nuniher of acting as experis | No. of
researchers (notin Life Sciences) toial income from
number of students supervised / Mo, ¥ - mlzin;?m”mghgl
S ikaielire iotal income from national granis / B
No. of researchers

Interpretation of the diagrams

The data are given in normalized forms. First,aalitate comparisons of the institutes with
different numbers of researchers, the data have degded by the number of researchers.
Second, the numbers obtained in this way have beearmalized to the corresponding
average values derived separately for the threge lacientific fields (life sciences, natural

science, and social sciences) to compensate faliffieeent publication, innovation, teaching,

etc practices in these fields. Thus, in each figtld,average of each parameter is 1.0.
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This parameter set provides a profile of the int# (properties relative to the others in the
same field). The temporal tendencies of the pararmeian also be plotted. The scheme, in its
present form, however, is not yet suitable forrnméional comparison.

Trend-line of the parameters over the years:

Following the proposal of thad hoc committee of the AKT, the parametric evaluation
system has been applied to a previous five-yeao@gR003-2007) as well, which helps to
establish compatibility between previous and thesent/future evaluation practices. For this
five-year period, the raw data have been obtaimech the annual reports of the institutes.
They were plotted as a function of time. Some ef parameters in these plots (compared to
the 2009 data) have been omitted (e.g., studemaadthor redefined by theed hoccommittee
(e.g., education index) if no corresponding dateeveailable in the old material. The graphs
display the five-year trends in 3D plots or in eddiiagrams and give the mean values and
variances as well.

Evaluation of the trends of the parameters

For each institute, one set of diagrams has bempited, consisting of 4 diagrams, which
demonstrate the activity of the institute in theryef 2009 (fig.1), the averages calculated
from the 2007-2008 (fig. 2.) and 2003-2007 (fig. @eriods. (For reference, the 2007-2008
period has been included because it is the 2003-p@0diod for which the parameters are
known exactly. However, a minimum of five yearmecessary to obtain a reliable estimate
for the mean value and for the variability of trergmeters, and that is provided by the 2003-
2007 period.) In the third diagram the values cttarizing the 2003-2007 period are marked
in blue. In this diagram green color marks the mumn and red marks the maximum value of
the same parameter in the 2003-2007 period, whagfether, characterize the variance of the
actual parameter. The diagram provides informaabiout the natural fluctuation of the
parameters, and helps to identify whether a charige parameter in the year of the report
(2009 in this case) is significant or not. Accoglin the decrease or increase of a parameter
compared to the five-year average should be coreidgignificant if its change is the range
or large than the variance. For easier comparigmnscale of the figure is identical for each
institute. The fourth diagram displays the tempadrahd of the parameters in the five-year
period. In this case, similarly, a change can lganmded as significant if its magnitude is
comparable or exceeds the variance of the actuahyser.

Non-parametric evaluation of the activity of theearch institutes

The parametric analysis of the activity of the egsh institutes is only one of the components
of the evaluation. The Advisory Boards should alse the reports and development plans
provided by the institutes. Beside the above a wenyortant part of the evaluation is the
personal impressions of Board members during thitar visits. Further information can be
obtained from the publication databases of the Aoad which are accessible on the web at
www.mtakoztest.hu/kpa.htm and www.mtatpa.fitne evaluations of the Advisory Boards
will be processed and finally adopted by AKT (Caln€tthe Research Institutes), taking into
account the assessments of its subcommittees d@hd s€ientific divisions of the Academy.
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Evaluation of the trends of the parameters

Computer and Automation Research Institute (2009)

NATIONAL PUBLICATION
PERFORMANCE
RECENT SCIENTIFIC QUALIFICATION 3,000

INDEX

INTERNATIONAL PUBLICATION
PERFORMANCE

SCIENTIFIC POTENTIAL EXPECTED INTERNATIONAL IMPACT

GENERATION INDEX RECOGNITION OF SCIENTIFIC MERIT

STUDENT IMPACT EXPLOITATION INDEX

Figure 1

Computer and Automation Research Institute (2007-20 08 average)
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Computer and Automation Research Institute
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