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Preface

The scientific Eleventh International Conference “Knowledge-Dialogue-Solution” took place in
June, 20-30, 2005 in Varna, Bulgaria.

The Conference continues the series of international scientific meetings, which were initiated
more than fifteen years ago. It is organized owing to initiative of ADUIS - Association of
Developers and Users of Intelligent Systems (Ukraine), Institute of Information Theories and
Applications FOI ITHEA, (Bulgaria), and IJ ITA - International Journal on Information Theories
and Applications, which have long-term experience of collaboration.

Now we can affirm that the international conferences “Knowledge-Dialogue-Solution” in a great
degree contributed to preservation and development of the scientific potential in the East
Europe.

The conference is traditionally devoted to discussion of current research and applications
regarding three basic directions of intelligent systems development: knowledge processing,
natural language interface, and decision making.

The basic approach, which characterizes presented investigations, consists in the preferential
use of logical and linguistic models. This is one of the main approaches uniting investigations in
Artificial Intelligence.

The organization of the papers in KDS-2005 is based on specialized sessions. They are
1. Cognitive Modelling
2. Data Mining and Knowledge Discovery
3. Decision Making
4. Intelligent Technologies in Control, Design and Scientific Research
5. Mathematical Foundations of Al
6. Neural and Growing Networks
7. Philosophy and Methodology of Informatics

The official languages of the Conference are English and Russian.

Sections are in alphabetical order. The sequence of the papers in the sections has been
proposed by the corresponded chairs and is thematically based.

The Conference is sponsored by FOI Bulgaria ( www.foibg.com ).
We appreciate the contribution of the members of the KDS 2005 Program Committee.

On behalf of all the conference participants we would like to express our sincere thanks to
everybody who helped to make conference success and especially to Kr.lvanova, |.Mitov,
N.Fesenko and V.Velichko.

V.P. Gladun, A.F. Voloshin, Kr.K. Markov

Section 1. Cognitive Modelling

KoHuenTyanbHoe npefcTaBneHue 006 ono3HaHuM 06pa3oB M pelleHnn npobnem B
namsTH YenoBeKka ¥ BO3MOXHOCTAX €ro MCMONb30BaHUS B MCKYCCTBEHHOM
UHTENnneKTe

3.J1. PabuHosuy

[anHoe kubepHeTuueckoe npeacTaBneHne BbIpaboTaHO Ha  OCHOBaHWWM  CBEAEHWIA U3
HeMpodM3Monory, HENpONCUXONOTAN, HENpOKMOEPHETUKA, a Takke NpaBmoOMOLOOHbIX rMnoTe3
aBTOpa, BOCTMONMHAIOLMX WX HepgocTaTok. [pexae BCero, yaeneHo BHUMaHWe obLMM npuHUMnaM
OpraHM3auMM naMsTM B MO3re W NPOUCXOASALMM B HEl npoueccaM, peanuaylolye Takue
ncUXMYECcKMe GYHKLMW Kak BOCTIpUSTUE M MOEHTM(MKaLNS BXOLHOM 0Bpa3Hoi MHopMaLmn U Kak
peleHre npobnem, 3aaaBaeMom UCXOOHOW M Lienesol cutyaumen. Peanusaums BTOpoi cyHKLmMM,
COBCTBEHHO MbICIIUTENBHOW, PacCMaTPUBAETCS B acnekTax 0bpasHoro 1 A3bIKOBOTO MbILLMEHUS Ha
YPOBHSIX MHTYULM 1 OCO3HaHWS. BbickasbiBaloTcs coobpakeHus o LenecoobpasHOCTy U NpuHLMnax
BroHNYEeCKOro Noaxoaa B CO3AaHNM COOTBETCTBYIOLLMX CPEACTB UCKYCCTBEHHOMO MHTENNEKTA.

KnioueBble cnoBa: o6pas, BOCTIpUATME, ONO3HaHME, PeLLeHUe, TeHepaTop NpobneM, ocosHaHme,
UHTYMLMS,

HoBoe coAepxaHue B CTapbIX NOHATUAX: K noHMMaHUI0 MeXaHU3MOB MbILWNEeHNA
N CO3HaHUA

[enHaduli C. BopoHkos

The work is written in the form of glossary. Its extended papers discuss the pairs of notions
comprising the problem of the brain: thinking and consciousness, consciousness and sensation, mind
and consciousness, model and information. The author is developing the approach, based on the
paradigm "The brain as neuron model”, which introduces the new content in these notions.

Keywords: thinking, consciousness, mind, sensation, model, information.

®opmupoBaHne HENPOHHLIX AIeMEHTOB B 0GOHATENILHOM Kope: 06y4YeHne nyTem
npopacTaHus

[enHaduli C. Boporkos, Bnadumup A. M3omos

The computer model is offered to describe the formation of selective connections of the olfactory bulb
neurons (OB-network) with the olfactory cortex neurons (OC-network) during sensory training. The
model is based on the previously constructed computer model of the olfactory epithelium (OE) — OB.
The process includes the growth of axons from OB-network into OC-network and the establishment
the conjunctional input between OB and OC neurons. Supposedly, the simulated process
approximately reflects the natural process in OB-OC. Likewise, the work concerns some conceptual
questions related to the information representation and processing in the olfactory and other sensory
systems, in particular, the "combinatorial explosion " problem.

Keywords: computer modelling, olfactory cortex, learning via axon growth, "combinatorial explosion”
problem.



Mathematical and Computer Modelling and Research of Cognitive Processes in
Human Brain. Part I. System Compositional Approach to Modelling and Research
of Natural Hierarchical Neuron Networks. Development of Computer Tools

Yuriy A. Byelov, Sergiy V. Tkachuk, Roman V. lamborak

System compositional approach to modelling and research of informational processes, which take
place in biological hierarchical neuron networks, is being discussed. A number of computer tools
have been successfully developed for solution of tasks from this domain. A raw of computational
experiments, investigating the work of these tools for olfactory bulb model, has been conducted. The
common-known psycho-physical phenomena have been reproduced in experiments.

Keywords: system compositional approach, mathematical and computer modelling, elementary
sensorium, hierarchical neuron networks, computer tools, olfactory bulb.

Mathematical and Computer Modelling and Research of Cognitive Processes in
Human Brain. Part Il. Applying of Computer Toolbox to Modelling of Perception
and Recognition of Mental Pattern by the Example of Odor Information
Processing

Yuriy A. Byelov, Sergiy V. Tkachuk, Roman V. lamborak

Results of numerical experiments are introduced. Experiments were carried out by computer
simulation on olfactory bulb for the purpose of checking of thinking mechanisms conceptual model,
introduced in [1]. Key role of quasisymbol neurons in processes of pattern identification, existence of
mental view, functions of cyclic connections between symbol and quasisymbol neurons as short-term
memory, important role of synaptic plasticity in learning processes are confirmed numerically.
Correctness of fundamental ideas put to base of conceptual model is confirmed on olfactory bulb at
quantitative level.

Keywords: thinking phenomena, olfactory bulb, numerical experimentation, model, neuronal network.

o mogennpoBsaHuu 06pa3Horo MbilWeHNA B KOMNbTEPHbLIX TEXHOIOTUAX:
obwue 3aKOHOMEPHOCTU MblillIeHUA

tOputi BanbkmaH, Bs4ecnag bbikos

This study considers the problems of modelling the creative image thinking in field of computer
technologies. Special attention concentrates on representation of general thinking rules in knowledge
bases of intelligent system. Such rules are well-known to psychologists, but specialists in computer
sciences are less familiar with these matter. The paper to a greater extent is directed to initialize the
discussions on the stated problem with indicating the main topics of subjects.

Keywords: Image, thinking, computer technology, artificial intelligence.

Mogenu 6MopMTMOB B3aUMOAENCTBUSA
CmenaH . 3onKuH

Models of associative connections of functional sites of a bark of a brain of the person are described
during processing the touch information.

Keywords: a robotics, models, associative connections
5

Section 2. Data Mining and Knowledge Discovery

ABTomaTu3aums npoueccoB NOCTpoeHnA OHTONOr NI

Hukonad I". 3azopytixo, Bnadumup L. 'yces, Anekcandp B. 3asepmatinos,
Cepeeli I1. Kosanés, Andpeli M. Hanémos, Hamanus B. Canomamuna

AnHoTauma: OnucbIBaeTCS NPOEKT MHCTPYMeHTanbHoM cuctembl “OntoGRID” ans asromaTtuaaumm
MOCTPOEHNS OHTONOMIA NPEAMETHbIX obnactel ¢ ucnonb3oaHneMm GRID-TexHomorwid v aHanuaa
TEKCTOB Ha ecTeCTBEHHOM fA3blke. PaccmaTpuBaeTcs COAepxaHue W Tekyllee COCTOsHUE
paspabaTbiBaemblx 6rokoB cuctembl “OntoGRID”.

KntoyeBble cnoBa: OHTONOMS, MUHIBUCTUYECKNIA NpoLeccop, nupamugansHble Q-cetu, GRID cetw.

Application of the Multivariate Prediction Method to Time Series
Tatyana Stupina, Gennady Lbov

An approach to solving the problem of heterogeneous multivariate time series analysis with respect to
the sample size is considered in this paper. The criterion of prediction multivariate heterogeneous
variable is used in this approach. For the fixed complexities of probability distribution and logical
decision function class the properties of this criterion are presented.

Keywords: the prediction of multivariate heterogeneous variable, multivariate time series, the
complexity of distribution.

K onpegeneHuio UHTENNEKTYanbLHOro aHanu3a AaHHbIX
Kcenusi A. HalioeHosa

B pabote paccmatpuBaioTcs KMioueBble NMPOONEMbl WHTENNMEKTYanbHOro aHanu3a AaHHbIX,
aHanu3MpyeTcsa cofepxaHne TepMuHa «MHTennekTyanbHbi aHanus ganHbix (MAL). MNokasbiBaeTcs
ponb METOLOB MALUMHHOMO OOYYeHUst 4N W3BMEYEHUS! KOHLENTYaNnbHbIX 3HAHWA M3 AaHHbIX.
PaccmaTtpuBaetcst abeTpakums AaHHbIX kak MeToh (hOpMMpOBaHMS 3HaHMiA. B3aumocBsisb Mexay
0azamu AaHHbIX W cpefcTBaMM MalMHHOTO 0OyyeHMs BblAensieTcs Kak KmoueBas npobnema
peanusayun NAL.

KnioyeBble cnoBa: MHTENNEKTyanbHbI aHanu3 AaHHbIX, MalmHHOe obyyeHne, machine learning,
U3BfIEYEHNE 3HaHUI U3 faHHbIX, data mining.

The Development of the Generalization Algorithm based on the Rough Set
Theory
M. Fomina, A. Kulikov, V. Vagin

This paper considers the problem of concept generalization in decision-making systems where such
features of real-world databases as large size, incompleteness and inconsistence of the stored
information are taken into account. The methods of the rough set theory (like lower and upper
approximations, positive regions and reducts) are used for the solving of this problem. The new
discretization algorithm of the continuous attributes is proposed. It essentially increases an overall
performance of generalization algorithms and can be applied to processing of real value attributes in
large data tables. Also the search algorithm of the significant attributes combined with a stage of
discretization is developed. It allows avoiding splitting of continuous domains of insignificant attributes
into intervals.

Keywords: knowledge acquisition, knowledge discovery, generalization problem, rough sets,
discretization algorithm.
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Extreme Situations Prediction by Multidimensional Heterogeneous Time Series
Using Logical Decision Functions

Svetlana Nedel’ko

A method for prediction of multidimensional heterogeneous time series using logical decision
functions is suggested. The method implements simultaneous prediction of several goal variables. It
uses deciding function construction algorithm that performs directed search of some variable space
partitioning in class of logical deciding functions. To estimate a deciding function quality the
realization of informativity criterion for conditional distribution in goal variables' space is offered. As an
indicator of extreme states, an occurrence a transition with small probability is suggested.

Keywords: multidimensional heterogeneous time series analysis, data mining, pattern recognition,
classification, statistical robustness, deciding functions.

Co-ordination of Probabilistic Expert’s Statements and Sample Analysis in
Recognition Problems

Tatyana Luchsheva

Considered in the paper is the method of the recognition problem decision on the base of an
empirical information introduced with either probabilistic expert statements, or the sample, or expert
statements and the sample simultaneously.

Keywords: pattern recognition, logical regularities, probabilistic expert statements.

Evaluating Misclassification Probability Using Empirical Risk
Victor Nedel’ko

The goal of the paper is to estimate misclassification probability for decision function by training
sample. Here are presented results of investigation an empirical risk bias for nearest neighbours,
linear and decision tree classifier in comparison with exact bias estimations for a discrete
(multinomial) case. This allows to find out how far Vapnik-Chervonenkis risk estimations are off for
considered decision function classes and to choose optimal complexity parameters for constructed
decision functions. Comparison of linear classifier and decision trees capacities is also performed.

Keywords: pattern recognition, classification, statistical robustness, deciding functions, complexity,
capacity, overtraining problem.
SCIT — Ukrainian Supercomputer Project
Valeriy Koval, Sergey Ryabchun, Volodymyr Savyak, Ivan Sergienko, Anatoliy Yakuba

The paper describes a first supercomputer cluster project in Ukraine, its hardware, software and
characteristics. The paper shows the performance results received on systems that were built. There are
also shortly described software packages made by cluster users that have already made a return of
investments into a cluster project.

Keywords: supercomputer, cluster, computer structure.
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Discovery of New Knowledge in Structural-predicate Models of Knowledge
Valeriy N. Koval, Yuriy V. Kuk

The effective mathematical method of finding new knowledge of structure of complex objects with
required properties is developed. The method comprehensively takes into account the information on
properties and relations of the primary objects, which are included in complex objects. It is based on
measurement of distances between groups of predicates at their some interpretation. The optimum
measure for measurement of these distances with the maximal discernibleness of different groups of
predicates is constructed. The method is approved on the decision of a problem of discovery of the
new compound possessing electrooptical properties.

Keywords: new knowledge, predicates, measure, complex objects, primary objects, maximal
discernibleness.

Cluster Management Processes Organization and Handling
Valeriy Koval, Sergey Ryabchun, Volodymyr Savyak, Anatoliy Yakuba

The paper describes cluster management software and hardware of SCIT supercomputer clusters
built in Glushkov Institute of Cybernetics NAS of Ukraine. The paper shows the performance results
received on systems that were built and the specific means used to fulfil the goal of performance
increase. It should be useful for those scientists and engineers that are practically engaged in a
cluster supercomputer systems design, integration and services.

Keywords: cluster, computer system management, computer architecture.

Multi-agent User Behavior Monitoring System Based on Aglets SDK
Alexander Lobunets

The paper describes an experience that was obtained during development of multi-agent system
using Java and Aglets SDK. The user behavior monitoring system described in this paper utilizes a
neural network classifier for user processes analysis. The overview of the neural classifier is out of
the scope of this article. The main issues pointed in this paper include software technology
evaluation, agent oriented patterns, usage of UML for software design and brief Aglet API overview.
The monitoring system prototype is installed in local area network of IT Department of Space
Research Institute NASU-NSAU, Ukraine.

Keywords: neural network, multi-agent system, network security system, user behavior model,
intrusion detection system, aglet development.

Development of Educational Ontology for C-Programming
Sergey Sosnovsky, Tatiana Gavrilova

Development of educational ontologies is a step towards creation of sharable and reusable adaptive
educational systems. Ontology as a conceptual courseware structure may work as a mind tool for
effective teaching and as a visual navigation interface to the learning objects. The paper discusses an
approach to the practical ontology development and presents the designed ontology for
teaching/learning C programming.

Keywords: Ontology Design, Knowledge, Educational Ontology, C Programming, Ontology
Visualization.



How Can Domain Ontologies Relate to One Another?
Alexander S. Kleshchev, Irene L. Artemjeva

Building domain ontologies and applying them to different objectives, researchers faced the fact that
many ontologies are associated with one another by one or another relations. Therefore, the problem
arose to study relations among different ontologies of the same domains as well as of different ones.
A formalization of a relation among domain ontologies is the analogous mathematical relation among
mathematical models of these ontologies. The article considers the case when domain ontology
model is represented by logical relationship system. Relations among domain ontologies give a
possibility to reuse one ontology model when another ontology models are worked out and when new
intellectual computer system for same or different domain is worked out.

Keywords: Mathematical model of domain ontology, ontologies representing the same
conceptualisation, resemblance between ontologies, simplification of ontologies, composition of
ontologies, intellectual task solver.

Development of Procedures of Recognition of Objects with Usage Multisensor
Ontology Controlled Instrumental Complex

Alexander Palagin, Victor Peretyatko

The ontological approach to structuring knowledge and the description of data domain of knowledge
is considered. It is described tool ontology-controlled complex for research and developments of
sensor systems. Some approaches to solution most frequently meeting tasks are considered for
creation of the recognition procedures.

Keywords: the tool complex, methods of recognition, ontology.

A concept of the Knowledge Bank on Computer Program Transformations
Margarita A. Knyazeva, Alexander S. Kleshchev

The paper presents basic notions and scientific achievements in the field of program transformations,
describes usage of these achievements both in the professional activity (when developing optimizing
and unparallelizing compilers) and in the higher education. It also analyzes main problems in this
area. The concept of control of program transformation information is introduced in the form of
specialized knowledge bank on computer program transformations to support the scientific research,
education and professional activity in the field. The tasks that are solved by the knowledge bank are
formulated. The paper is intended for experts in the artificial intelligence, optimizing compilation,
postgraduates and senior students of corresponding specialties; it may be also interesting for
university lecturers and instructors.

Keywords: Knowledge bank; Ontology; Knowledge base; Ontology editor; Database editor;
Knowledge processing

Implementation of Various Dialog Types Using an Ontology-based Approach to
User Interface Development

Valeriya Gribova

A new method to implementation of various dialog types using an ontology-based approach to user
interface development is proposed. The main idea of the approach is to form necessary to the user
interface development and implementation information using ontologies and then based on this high-
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level specification to generate the user interface. To combine various types of dialog (verbal and
graphical) in the framework of the same interface two ontologies are suggested, the ontology of the
graphical user interface and the ontology of graphical static scenes on a plane.

Keywords: Ontology, interface model, user interface development

OHTONOIrMM Kak nepcnekTuBHOE HanpaBfieHWe UHTeNNeKTyann3aumm noncka
VIH(*)OpMaLWIVI B MyJibTUAareHTHbIX CUCTEMaxX e-KOMMepLn

Arnamonut 5.MnadyH, fOnus B.PozywuHa

I'IpeqnaraeTc;l Mcnonb3oBaTb OHTONOrNNMYeckoe npeacTaBneHne 3HaHWi 00 MHTEepecax nokynaTensa B
npouecce e-koMMepLuM. 3T NOBbIWAET 3GEKTUBHOCTb NoUCKa Hanbonee NpoaaBLoB, Hanbonee
NOAXOOALUMX MOKynaTensmM, MyNnbTUAreHTHbIMKW cucTemamu. Peanu3oBaH anroput™M CpaBHEHMS
OHTONOMA NOKyNaTenei ¢ OHTOMOTMSIMU SMEKTPOHHBIX MarasvHoB (TAKCOHOMMIA) 1 MyNbTUAreHTHas
cucTeMa 3NEeKTPOHHOA KOMMEpLMW, WCMOMb3yoLas OHTOMOTMM [ANns noucka MHdopmauum B
pacnpegeneHHoin cpege.

KntoyeBble cnoBa: oHTONOrMS, e-KoMmMmepuua, MynbTUareHTHasa cucTema.

Implementing Simulation Modules as Generic Components
Anton Kolotaev

In this paper generic programming techniques applicability to build simulation models library is
discussed. Policy-based design is proposed for implementation simple simulation modules.

Keywords: generic programming, library design, discrete-event simulation, policy-based design.

WUcnonb3oBaHne Semantic Web TexHonoruin npu aHHOTMPOBAHUM NPOrPAMMHbIX
KOMNOHEHTOB

Muxaun PowuH, Anna 3aboneesa-3omosa, Banepuil Kamaes

B paHHoM cTaTtbe onuckiBaeTcs nprHLUMNMansHoO HOBbII NOAX0A npy aHHOTUPOBAHU KOMMOHEHTOB C
ucnonb3oBaHWeM noru4eckoro cbopmanwsma.

Keywords: Semantic Web, KOMNOHEHTbI, MOAENNPOBAHIE, CEMaHTHKA, TOrU4eckuii hopmanuam.

DIAGaRa: An Incremental Algorithm for Inferring Implicative Rules from
Examples (Part 1)

Xenia Naidenova

An approach is proposed for inferring implicative logical rules from examples. The concept of a good
diagnostic test for a given set of positive examples lies in the basis of this approach. The process of
inferring good diagnostic tests is considered as a process of inductive common sense reasoning. The
incremental approach to learning algorithms is implemented in an algorithm DIAGaRa for inferring
implicative rules from examples.

Keywords: Incremental and non-incremental learning, learning from examples, machine learning,
common sense reasoning, inductive inference, good diagnostic test, lattice theory.
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DIAGaRa: An Incremental Algorithm for Inferring Implicative Rules from
Examples (Part 2)

Xenia Naidenova

An approach is proposed for inferring implicative logical rules from examples. The concept of a good
diagnostic test for a given set of positive examples lies in the basis of this approach. The process of
inferring good diagnostic tests is considered as a process of inductive common sense reasoning. The
incremental approach to learning algorithms is implemented in an algorithm DIAGaRa for inferring
implicative rules from examples.

Keywords: Incremental and non-incremental learning, learning from examples, machine learning,
common sense reasoning, inductive inference, good diagnostic test, lattice theory.

MporpamMmHbie CUCTEMbI U TEXHONOMUU AN UHTENNEKTYaNnbHOro aHanu3a
JaHHbIX

AnekcaHOp E. Epmakoe, KceHus A. HalideHosa

Pabota 3HaKOMWUT C HECKONMbKMMM MPOrpaMMHbIMU CPEACTBAMM, WUCMOMb3yeMbIMU ANS PELIeHUs
3ajay WHTenneKTyanbHOTO —aHanu3a [JaHHblX. B nepeom pasgene  paccmatpuBatoTcs
cneuManu3vpoBaHHble NakeTbl NPOrpamMM, NpefHasHaveHHble ANA pelleHUs PasniyHbiX 3agad
aHann3a [AaHHbIX, OMbIT TPUMEHEHUS KOTOPbIX CBWAETEMNbCTBYET O MEPCMEKTUBHOCTM WX
ucnonb3oBaHns B coBpeMeHHblx ycrosusx (OTOKC, OMWUC w pgp.). Bo BTOpom pasgene
OMMCBIBAKOTCS HECKONBKO WHCTPYMEHTANbHbIX MPOrpaMMHbIX CUCTEM, MOMOTraoLLMX NONb30BaTENtO
co3naBaTb CBOM COOCTBEHHbIE TEXHONOMMM M3BMEYEHUS! 3HAHMIA U3 Aa@HHbIX, afanTUpOBaHHble K
pasnnyHbIM  YCrOBMSIM, AAHHBIM W LEMSM aHanuM3a B KOHKPETHbIX MpobnemHbix  obrnactsix
nccnepoBaHus. [MpuBOAATCA NMpUMEPbl MPUMEHEHWs MPUKNagHbIX CUCTEM aHanu3a [aHHbIX B
MeauLuHe.

KntoyeBble cnosa: VIHTeJ'IJ'IEKTyaJ'IbeIﬁ aHanu3 gaHHbIX, N3BIEYEHNe 3HaHUIA U3 GaHHbIX

Mogynb copmupoBaHus TabnuL COOTBETCTBUSA U3MEPUTENbHBIX WKan B
noacucTeMe WHAYKTUBHOIO BbIBOAA 3HAHMN NPOGNIEMHO-OPUEHTUPOBAHHOTO
MHCTPYMEHTaNbLHOro cpeAcTBa

Anekcandp E. Epmakos, Badum A. HumkuH

OnucbiBaeTca paspaboTaHHbIi  aBTOpaMW Nogxo4 K (OPMUPOBaHMIO TabnuL COOTBETCTBMS
3HAYEHWA MEPBUYHBIX W CTAHOAPTM3MPOBAHHBLIX W3MEPUTENbHLIX LKA MCUXONMOMNYECKUX K
(h13NONOMNYECKNX MOKA3aTeNe C y4eTOM CTAaTUCTUYECKOrO 3aKoHa pacnpeaenerust 3TUX 3HaueHn,
peanu3oBaHHbli B NOACACTEME WHOYKTMBHOTO BbIBOAA 3HaHMIA NPOGNEMHO-OPUEHTUPOBAHHOMO
WHCTPYMEHTANbHOTO  CPEACTBA,  WCMONMb3Yemoro  Ans  aBTOMaTM3WPOBaHHOTO  CO3AaHus
KOMMbHOTEPHBIX CUCTEM NCUXONOTMYECKON M (DMMONOMMYECKON ANArHOCTMKM. PaccMoTpeH anroputm
1 0C0BEHHOCTY (DOPMMPOBAHMS 3TUX TabnuL.

KnioueBble cnoBa: CTaHOapTM3vpOBaHHas  LWKanma, Tabnuua COOTBETCTBUS  3HAYEHMIA
W3MepUTENbHBIX  LUKAM, NPOLEHTWMb, [MArHOCTUYECKUA NOKasaTenb, SMMUPUYECKUI  3aKOH
pacnpefeneHus 3HauyeHuil nokasatens, obyyaiolas BblGopka 3HAYeHUN MokasaTens, KpUTEpWit
HOPMArbHOCTY pacnpeaeneHus 3HaueHuii nokasarens
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Section 3. Decision Making

O npobnemax NPMHATUA peLeHNiA B COLIMANbHO-3KOHOMUYECKMX CucTeMax
Anekceli @. BonowuH

AHanM3npyloTCsl  MPUYMHBI  OFPAHUYEHHON MPUMEHUMOCTU MOZENEH NPUHATUS  pEelleHud B
COLManbHO-3KOHOMUYECKUX  cucTemax. [lpennaraloTcst 3 OCHOBHbIX MPUHLMMNG MOBLILLEHUS UX
a[eKBaTHOCTU — «/IOKANU3aLns» PeLLeH, HEMOCPEACTBEHHbIN YYeT BNUAHNSA CyGbekTa Ha npoLece
NPUHATAS  pelleHnidt  («CyObekTMBM3aLMst  OBBEKTMBHOCTWU®) M yYMEHbLUEHWE — BAMSIHUS
WHOMBMOYanbHbIX  MCMXOCOMATUYECKUX — XapaKTepucTUk  cybbekta  («0BbeKTMBM3aLuS
CYGBEKTUBHOCTMY). MPUHLMMBI MNIOCTPUPYIOTCS Ha MaTeMaTUYECKUX MOLENSIX MPUHSATUS PeLLeHNit
B 9KOJOr0-3KOHOMUYECKUX W COLMANbHbIX CUCTEMAX.

KntoueBble cnoBa: npuHATNE peLuean7|, 9KOmoro-skoHomu4yeckme U couuanbHble CUCTEMBI,
nocrnegoBaTenbHbIi  aHanums BapuaHTOB, HEYeTKMN aHanus, MeToabl OKCMEPTHOro OLeHUBaHUA,
KONNEeKTUBHOE NPUHATNE peLuean7|, CUCTeMbl NOAAEPXKN NPUHATUA peIJ.IeHMl;L

OnTumanbHas TpaeKTopua mogenu AMHaMnU4yeCcKoro Mexotpacnesoro 6anaHca
OTKprTOVI JKOHOMUKKN

Weops Jlawenko, Enena JlaweHko

[laHo 0606LLUeHMe KNaCcCUYeckux KaYeCTBEHHbIX PE3yrbTaToB MArucTparnbHOM TEOpUM Ha Criyyail
ONTUMU3ALMOHHOI MOLENU AMHAMUYECKOTO MEXOTpacrieBoro GarnaHca Ansi OTKPLITON 3KOHOMMKM,
KOrZa 3KCropT 1 MMMOPT OKa3bIBATCS CBA3AHHBIMU C BbIMYCKOM OCHOBHOM MPOAYKLMM, @ Lienesom
(yHKLMOHAN NPeACTaBNSET KOHEYHOE COCTOSIHUE SKOHOMMKM.

KnioyeBble cnoBa: [uHamuuyeckuin MexoTpacneBoil 6anaHc, ONTUMM3ALMOHHAs 3adava,
MarucTpanbHas Teopusi, OTKPbITast SKOHOMMKA, TPAeKTOpUs cOanaHCMpPOBaAHHOO PocTa.

HeueTkne MHOXecTBa: AKCMOMa abCTPaKLMK, CTaTUCTUYECKAs MHTepNpeTaLus,
HabnoAeHUs HeYeTKUX MHOXECTB

Briadumup C. [JoH4eHKo

PaccmaTtpumBatoTcs BOMpOCHI, Kacalowmecs onpeaenennst HeYETKMX MHOXECTB, BBEAEHWUS aHanora
aKCMOMbI CBEPTKM, CTATUCTUYECKOW MHTEPMPETALMN U €€ CBS3N C aKCMOMOM CBEPTKYW, HabnoaeHun
HEYETKNX MHOXECTB

Keywords:HeuéTkoe NogMHOXECTBO, (PYHKLMS NPUHAANEXHOCTH, TEOPHUS MHOXECTB

TexHonorua KnaccuguKkaLuyum 3neKTPOHHbLIX JOKYMEHTOB C UCMONb30BaHNEM
Teopun BO3MYLLEHUA NCEBAO0GPATHbIX MaTpuL,

Bnadumup C. [orueHko, Bukmopusi H. Omapdubuposa

MpeanoxeHa TEXHOMOMMS KnaccuuKkaLu SMEKTPOHHBIX [OKYMEHTOB C MCTIONb30BaHUEM TeopuM
BO3MYLLEHNS NCeBA00GPaTHbIX MATPHL,

KnioueBble cnoBa: knaccugukauns, obydyarowas Beibopka, ncesgoobpartHas matpuua,Web Data
Mining.
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BeKkTopHble paBHOBECUS BO MHOFOKpUTEpHANbHbIX Urpax
Cepaeli MaweHko

There are proposed the necessary and sufficiency conditions of the vector Nash’s equilibria in
multicriterion games.
Keywords: Nash'’s vector equilibria, multicriterion game.

9BONKLMOHHAA KNacTepm3aLmsa CNOXHbIX 06LEKTOB U NPOLIECCOB
Bumanuti CHumiok

B cratbe npeqnoxeH METOA KnacTepu3aLmi CIoXHbIX 0GLEKTOB W NPOLEeccoB, Gasupytowmiics Ha
WUCMONb30BAHAM  TEHETUYECKOTO  anropuTMa. PaccMOTpeHbl  acnekTbl  ero  peanusauum  u
(hopmupoBaHus huTHecc-hyHKUMK. MpeAcTaBneHo pelueHve 3adaun knacTepusaumu obnacteit
YKpanHbl MO COLMANbHO-3KOHOMMUYECKUM NMOKA3aTeNsIM 1 OCYLLECTBIEH €r0 CPaBHUTENbHBIA aHanu3
C pesynbTaTaMu KNacCU4eckux MeTOL0B.

KnioueBble cnoBa: KnactepusaLus, reHeTUYECKWIA anropuTM.

Cuctema Ka4eCTBEHHOI0 NPOrHO3UPOBaHWA Ha OCHOBE HEYETKMX AaHHbIX U
ncuxorpadpum akcnepToB

A.®. BonowuH, B.M. NonosgHsi, M.B. [MaHyeHko

[aeTcs onucaHne cUCTEMbI TEXHOMOTMYECKOrO NPOrHO3MPOBaHMS, OCHOBAHHOM Ha MeTofe Aepesa
pewernin. CtaButcs 3agada cbopa u 06paboTky aKCnepTHOM MHAOpMaLMK, NpeanaraTcs MeToabl
ee 06paboTku, KOTOpble MO3BONSKT YYNTLIBATh HEYETKOCTb MH(hOpMALMM M paspeLuatoT npobremy
GonbLUOA pa3MepHOCTH, KOTOpas BO3HWKAET NpW 3HaYUTenbHOM obbeMe [epeBa PELUEHWN.
Mp1BOAMTCS ONMCaHWE CUCTEMbI UArHOCTHKM SMUNENTUYECKIUX 3aB0neBaHNN.

KnioueBble cnoBa. MeTos AepeBa peLleHuil, HEYETKME SKCIEPTHbIE LaHHbIE, NOUCK ONTUMANbHbIX
nyTen.

Mpoueaypbl Nokanu3sauum BeKTopa BeCoBbIX k03hhMLUEHTOB 3a 06yyaroLwmUmMu
BblOOpKamu B 3agave noTpedneHus

Enera B. [Jpobom

PaccmaTtpuBaeTcs 3aada UHAMBUAYaANbHOMO NOTPeGUTENbCKOro BbIGOpa Ha MHOXECTBE 0BYyaloLmx
BbIGopok. MpeanaraeTcs paccMaTpuBaTh (ByHKUMIO MONe3HOCTU noTpebuTens B Buae aaaUTMBHON
cBepTkW. [INs NoKanuaaLm BeKTopa BECOBbIX KO3(MULINEHTOB afaNUTUBHON CBEPTKM MpeanaralTcs
npoLeaypbl, GasupyoLLmMecs Ha MeTpuKe GIN30CTU 06BEKTA K MaeanbHOi TOUKe.

KnioueBble cnoga: Teopus NotpeGneHns, (yHKLMS NONE3HOCTH.

HeyeTkne moaenyu MHOrOKpUTEPUANbLHOIO KONNEKTUBHOIO BbIOOpa
Anekcell @. BonowuH, Hukonati H. Mansp

[ns MHOrokpuTepuanbHOW 3afadu C KOHEYHbIM YMCIOM anbTepHaTMB OnpedensieTcs HeveTkas
3ajava [LOCTWXEHUs “TOYKM YOOBNETBOPEeHUs nuua, NpuHUMalollero pelenus”. lMpegnaratoTcs
pasnuyHble Tunbl “Touek ygoeneTBopeHus JIMP’, B kayecTBe (PYHKUMIA NpUHALSIEXHOCTY
NpeLnaralTCs pasnuyHble TUMbI CBEPTOK, 4N1S BbIOOPA KOTOPbIX YUUTHIBAKOTCS NCMXOCOMATUYECKME
XapaKkTepucTukn akcnepTos. 3agaya 0606LaeTcs Ha cryyail NPUHATS KONNEKTUBHOTO PELLEHMS.
KntoueBble cnoBa: KONNEKTUBHbINA BbIGOP, MHOrOKpUTEPUanbHas ONTUMM3ALMS, HeveTkas Mogenb,
CBEpTKa KPUTEPMEB, TOUKA YOOBNETBOPEHUS.
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AnropuTtMm nocrnefoBaTeNbHOro aHanu3a U OTCEMBaHUS €NIeMEeHTOB B 3afaye
onpepeneHus MeanaHbl CTPOTMX PaHXMPOBaHUI 06BLEKTOB

Masen 1. AHmocsik, pueopudi H. [HamueHko

PaCCManMBaeTCH 3afia4a HaxoXdeHua pesynbTUpYKLEero paHXupoBaHUA 00bekToB MO
MHOMBMAYaNbHbIM paHXUpoBaHUAM, 3adaHHbIX 3KCnepTamu. I'IpennaraeTcsl anropuTm, OCHOBaHHbIM
Ha nocnefosaTenbHOM aHanuse BapuaHTOB W YCNOBUMW aUMKIUYHOCTU pELLIEHUS. anBO,EIFITCH
pe3ynbTatbl BbIMUCITUTENBHOIO 3KCNepuUMeHTa.

KntoyeBble cnoBa: nocrnegoBatenbHbIi aHamms, pesynbTupyowee paHxmposaHue.

OauH noaxop K Mogenu Teopun MHBECTULIMOHHOIO aHanm3a ¢ yyeTom aktopa
HeYyeTKOCTH

Onbea B. []bsikosa

PaccmatpuBaeTcs  knaccudeckas Mogenb [apu  MapkoBuua, KoTOpas MCMOMb3yetcs Ans
bopmMmpoBaHMs ONTUManbHOro mopTdens LeHHbIX bymar; HegocTaTki BEPOSITHOCTHOTO OMMCaHMs
NPUOLINBHOCT LiEHHO Bymary M aHanuaupyeTcsl B KayeCTBE TaKOro OMWUCaHMS WCMOSNb30BaHUe
TEOPUM  HEYETKMX MHOXKECTB; pPaccMaTpuBaloTCs  pacyeTHble  (POpMynbl  CTeneHn pucka
Hea(h(EKTUBHOCTM  MHBECTUUMIA HA OCHOBAHWM NPeamnornoXeHus O TOM, YTO MoKasaTenb
3 EKTUBHOCTN UHBECTULIMIA — TPEYrONbHOE HEYETKOE YMCHO, rae KO3(MULMEHT paccumTbiBaeTCs
Ha OCHOBAHUN KPUTMYECKOrO U (DaKTUYECKOTO 3HAYEHWIA MPUOBINBHOCTY NOPTGENs LeHHbIX bymar.
KntoyeBble cnoBa: npuHATUE PELLEHUIA, CTEMEHb pucka, 3EKTMBHOCTL WHBECTULWNA, HEYETKME
yncna, NpubbINLHOCTS.

Model of Active Monitoring
Sergey Mostovoi, Vasiliy Mostovoi

Active monitoring and problem of non-stable of sound signal parameters in the regime of piling up
response signal of environment is under consideration. Math model of testing object by set of weak
stationary dynamic actions is offered. The response of structures to the set of signals is under
processing for getting important information about object condition in high frequency band. Making
decision procedure by using researcher’s heuristic and aprioristic knowledge is discussed as well. As
an example the result of numerical solution is given.

Keywords: math model, active monitoring, set of weak stationary dynamic actions.

Towards the Problems of an Evaluation of Data Uncertainty in Decision Support
Systems

Victor Krissilov, Daria Shabadash

The question of forming aim-oriented description of an object domain of decision support process is
outlined. Two main problems of an estimation and evaluation of data and knowledge uncertainty in
decision support systems - straight and reverse, are formulated. Three conditions being the
formalized criteria of aim-oriented constructing of input, internal and output spaces of some decision
support system are proposed. Definitions of appeared and hidden data uncertainties on some
measuring scale are given.

Keywords: decision support systems, straight and reverse problems of data uncertainty, three
conditions of aim-oriented object domain constructing, appeared and hidden uncertainties.
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anMeHEHMe KBalIMMeTpU4eCcKkunx mopenewn npu peleHnn counanbHO-
JKOHOMUYECKUX 3agaud

A. Kpucunos, B. Cmenaros, Y. lonsesa, b. brroxep

B paboTe onuCaHO NpUMEHeHWe BEKTOPHOA MOZEnM, MPEANOXEHHOW ANs OLEHKU CIOXHbIX
00beKToB, B HEKOTOPbIX 3ajayax CoLManbHO-3KOHOMMYECKOrO MOHWTOPUHTA B YKpauHCKOM
MpuyepHOMOpbE.

KntoueBble cnoga: YpOBEHb CcounanbHO-3KOHOMUYECKOro pas3BuUTUA, COBOKYMHOCTM MPU3HAKOB,
BEKTOPHas Moferb, NPOCTPaHCTBO OnucaHuA, BeCOBble KOG(*)CbVILI'VIeHTbI.

Analogous Reasoning for Intelligent Decision Support Systems
A.P. Eremeev, P.R. Varshavsky

Methods of analogous reasoning for intelligent decision support systems are considered. Special
attention is drawn to methods based on a structural analogy that use the analogy of properties, the
analogy of relations, and take the context into account. This work was supported by RFBR (project
02-07-90042).

A Multlcriteria Decision Support System MultiDecision-1
Vassil Vassilev, Krasimira Genova, Mariyana Vassileva

The present paper describes some basic elements of the software system developed (called
MultiDecision-1), which consist of two separate parts (the systems MKA-1 and MKO-1) and which is
designed to support decision makers in solving different multicriteria analysis and multicriteria
optimization problems. The class of the problems solved, the system structure, the operation with the
interface modules for input data entry and the information about DM's local preferences, the
operation with the interface modules for visualization of the current and final solutions for the two
systems MKA-1 and MKO-1 are discussed.

Keywords: multicriteria analysis, multicriteria optimization, multicriteria decision support system.

Recognition on Finite Set of Events: Bayesian Analysis of Statistical Regularity
and Classification Tree Pruning

Vladimir B. Berikov

The problem of recognition on finite set of events is considered. The statistical regularity of decision
functions for this problem is studied within the Bayesian approach. The results are applied in pruning
of classification trees.

Keywords: statistical regularity, Bayesian learning, classification tree pruning.
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Decision Forest versus Decision Tree
Vladimir Donskoy, Yuliya Dyulicheva

A research and improvement of learning and recognition algorithms based on building up binary
decision trees (BDT); to working out the rules for binary decision trees pruning on the basis of
conjunctive regularities evaluation; to creating consistent decision tree family synthesis procedure
(i.e. the empirical decision forest synthesis algorithm) and pruned decision trees family correction
methods as a set of heuristic procedures for decision making are considered.

Keywords: empirical decision forest, conjunctive regularity, decision tree pruning criterion, overfitting,
VCD of decision rules class

Generalized Scalarizing Problems GENS and GENSLex of Multicriteria
Optimization
Mariyana Vassileva

Generalized scalarizing problems, called GENS and GENSLex, for obtaining Pareto optimal solutions
of multicriteria optimization problems are presented in the paper. The basic properties of these
scalarizing problems are described. The existence of single-criterion problems with differentiable
objective functions and constraints, which are equivalent to GENS and GENSLex scalarizing
problems, are pointed out.

Keywords: multicriteria optimization, interactive methods, decision support systems.

Information System for Situational Design
T. Goyvaerts, A. Kuzemin, V. Levikin

From the standpoint of the system analysis the quantitative simulation of the information-
technological complex (a situational center — SC) as an object of simulation and management
requires consideration of a simulation object as a complex multilevel stochastic and self-developing
system; its current state imitative modelling also requires the use of the fuzzy media description.

To build an informational model of a “situation” development and to manage it, there is a good reason
to use the informational technology of integration of aerospace monitoring and ground contact
measurements by the minimization criterion of expenditures of time T and material resources S.

Equipment of different type for information recording through remote sounding can be placed on the
mobile platforms (space, flying, aerostat vehicles). With the initial information obtained with these
methods it is possible to solve various problems of monitoring and prompt detection of important
abnormal events on the earth surface.

The decision-making system is a methodology for a complex solution of the problem making it
possible to simulate problematic situations of unlimited complexity and therewith providing a high
quality of the made decision. In other words, this system is the main direction in complex decision-
making; it performs one of the main functions of the situational center (SC).

Making of the right decision is realized using many parameters being measured with corresponding
sensors. SC realizes the decision making in the automatic regime when indeterminate parameters
and features appear. Moreover, it is necessary to make a decision in the real time with a high
probability that this decision will be made right. This decision is defined by the ratio of the measured
values to the standard ones.

16



The system performs polling of all sensors and analyses the obtained values comparing them wit the
standard. Initially the polling is carried out using the clear set features and then it is performed with
the fuzzy set. The fuzzy set should be divided into a number of fuzzy sets each of them having their
own features. This will make it possible to take a decision close to a real time and increase the
probability of the right decision making as the probability of a right decision-making is equal to the
sum of probabilities obtained with all clear and fuzzy sets.

Decision-making with a clear set is performed by comparison of the obtained value with the standard.

To build a membership function for a right decision-making three approaches should be taken: the
objective, subjective and statistical ones.

Implementation of the System Approach in Designing Information System for
Ensuring Ecological Safety of Mudflow and Creep Phenomenae

E. Petrov, A. Kuzemin, N.Gusar, D. Fastova, I. Starikova, O. Dytshenko

In this assignment pit into practice the researching of language identification of the information
analytic system of the situation center for the region energy safety. This method proposes the
creating of the scientific grounded and economically sound information system to control situations
that are built on the base of wide application new information technologies. Also, there are given
foundation of choice of the context-sensitive language for the simulation of the system and instrument
application of fuzzy logic. And has developed the mathematics model of the system that reflect main
point of manage process especially tariff manage for energy safety.

A Method of the Speaker Identification on Basis of the Individual Speech Code
M.F. Bondarenko, A.V. Rabotyagov, M.1. Sliptshenko

A new method for speaker identification is being offered. The base of the method lies in new
theoretical statements and non-traditional views on the questions of formal voice signals
transformation and voice objects classification. These views rest upon the concept of heuristic
simulation. The novelty of the method is that the identification is carried out on basis of the individual
speech code, which is assigned to each voice code during the classification of voice objects adaptive
search for informative signs. The digital code pattern of a personal voice code as an informative signs
combination represents a set of elements with significant functions.

Mathematical Model for Situational Center Development Technology
V.M. Levykin

As the experience shows there are general systems problems emerging when creating an
information-analytical system regardless of its complexity. These problems are associated with
developers’ and customers’ functions due to incomplete understanding of both the object domain and
the structure of the future system.

Realization of these problems envisages the development of technology and creation of such a
system, which would take into account peculiarities of the object domain in the system structure.
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Section 4. Intelligent Technologies in Control, Design and
Scientific Research

A Workbench for Document Processing
Karola Witschurke

During the MEMORIAL project an international consortium has developed a software solution called
Digital Document Workbench. It provides a set of tools to support the process of digitization of docu.
ments from the scanning up to the retrievable presentation of the content. The attention is focused to
machine typed archival documents. One of the important features is the evaluation of quality in each
step of the process. The workbench consists of automatic parts as well as of parts, which request
human activity. The measurable improvement of 20% shows the approach is successful.

Keywords: Document Management, Digital Document Workbench, Image Processing, OCR,
Machine Typed Document.

Experiments in Detection and Correction of Russian Malapropisms by Means of
the WEB

Elena I. Bolshakova, Igor A. Bolshakov, Aleksey P. Kotlyarov

Malapropism is a semantic error that is hardly detectable because it usually retains syntactical links
between words in the sentence but replaces one content word by a similar word with quite different
meaning. A method of automatic detection of malapropisms is described, based on Web statistics
and a specially defined Semantic Compatibility Index (SCI). For correction of the detected errors,
special dictionaries and heuristic rules are proposed, which retains only a few highly SCl-ranked
correction candidates for the user’s selection. Experiments on Web-assisted detection and correction
of Russian malapropisms are reported, demonstrating efficacy of the described method.

Keywords: semantic error, malapropism, error correction, Web-assisted error detection, paronymy
dictionaries, correction candidates, Semantic Compatibility Index.

Verbal Dialogue versus Written Dialogue
David Burns, Richard Fallon, Phil Lewis, Viadimir Lovitskii, Stuart Owen

Modern technology has moved on and completely changed the way that people can use the
telephone or mobile to dialogue with information held on computers. Well developed “written speech
analysis” does not work with “verbal speech”. The main purpose of our article is, firstly, to highlights
the problems and, secondly, to shows the possible ways to solve these problems.

Keywords: data mining, speech recognition, natural language processing

KoHcnekTupoBaHue ecTeCTBeHHOA3bLIKOBbLIX TEKCTOB
Bukmop I1. nadyH, Bumanud KO. Benuyko

Some applications of Natural language texts need such form of text representation that is a result of
reasonable compromise between the wish to make the text shorter, saving its fundamental thematic
purposes, and the wish to retell the source text more fully. Some degree of this compromise should
be achieved at text abstracting when creation of different storage of textual information, for example
archives, personal libraries and so on. What are the ways of this compromise achievement? The
report deals with this problem. The method, realized in program system KONSPEKT is considered.
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0 3apgaye CeMaHTMYECKOro MHAEKCMPOBAHWUA TeMaTUYECKUX TEKCTOB
Hadex0a MuweHko, Hamarnbs Lljeconesa

The creation of domain ontology is of high importance in information systems. This paper discusses
software tools for concept extraction from domain texts in natural languages. The approach
presented by authors allows eliminate the irrelevant combination of words from the very beginning of
text processing.

Keywords: ontology, combination of words, terms, vocabulary of auxiliary words and links,
morphological analysis.

Resolution of Functional Homonymy on the Basis of Contextual Rules for
Russian Language

Olga Nevzorova, Julia Zin’kina, Nicolaj Pjatkin

Applied problems of functional homonymy resolution for Russian language are investigated in the
work. The results obtained while using the method of functional homonymy resolution based on
contextual rules are presented. Structural characteristics of minimal contextual rules for different
types of functional homonymy are researched. Particular attention is paid to studying the control
structure of the rules, which allows for the homonymy resolution accuracy not less than 95%. The
contextual rules constructed have been realized in the system of technical text analysis.

Keyword: natural language processing, functional homonymy, resolution of homonymy

Information Processing in a Cognitive Model of NLP
Velina Slavova, Alona Soschen, Luke Immes

A model of the cognitive process of natural language processing has been developed using the
formalism of generalized nets. Following this stage-simulating model, the treatment of information
inevitably includes phases, which require joint operations in two knowledge spaces - language and
semantics. In order to examine and formalize the relations between the language and the semantic
levels of treatment, the language is presented as an information system, conceived on the bases of
human cognitive resources, semantic primitives, semantic operators and language rules and data.
This approach is applied for modelling a specific grammatical rule — the secondary predication in
Russian. Grammatical rules of the language space are expressed as operators in the semantic
space. Examples from the linguistics domain are treated and several conclusions for the semantics of
the modeled rule are made. The results of applying the information system approach to the language
turn up to be consistent with the stages of treatment modeled with the generalized net.

Keywords: Cognitive model, Natural Language Processing, Generalized Net, Language Information
System

Application of Atrtificial Intelligence Methods to Computer Design of Inorganic
Compounds

Nadezhda N. Kiselyova

In this paper the main problems for computer design of materials, which would have predefined
properties, with the use of artificial intelligence methods are presented. The DB on inorganic
compound properties and the system of DBs on materials for electronics with completely assessed
information: phase diagram DB of material systems with semiconducting phases and DB on acousto-
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optical, electro-optical, and nonlinear optical properties are considered. These DBs are a source of
information for data analysis. Using the DBs and artificial intelligence methods we have predicted
thousands of new compounds in ternary, quaternary and more complicated chemical systems and
estimated some of their properties (crystal structure type, melting point, homogeneity region etc.).
The comparison of our predictions with experimental data, obtained later, showed that the average
reliability of predicted inorganic compounds exceeds 80 %. The perspectives of computational
material design with the use of artificial intelligence methods are considered.

Keywords: artificial intelligence, computer design of materials, databases on properties of inorganic
materials, information-analytical system.

K Bonpocy o pa3Butumn nitepdenca «paspaboTumK-3aKas3umnky»
JleoHud Cessmozop
PaccmoTpeHb! pasHble MpUMepbl NPUoXeHust nporpamHoro komnnekca KOHOOP.

Two-machine Minimum-length Shop-Scheduling Problems with Uncertain
Processing Times
Natalja Leshchenko, Yuri Sotskov
The problem of non-preemptive job-shop scheduling with bounded random processing times is
studied. In contrast to deterministic two-machine job-shop problem, it is assumed that processing
time tj, of joo jeJ={12,..,n} by machine meM ={1, 2} is not fixed before

scheduling. Moreover, probability distribution of random processing time t jm between given lower

and upper bounds is unknown. In such an uncertain version of a shop-scheduling problem, there may
not exist a unique schedule that remains optimal for all possible realizations of processing times

t jm - Therefore, we have to consider a set S~ of schedules (permutations) that dominates all other

feasible schedules for makespan criterion. We find necessary and sufficient conditions when
transposition of two jobs may be used to minimize makespan for the uncertain version of a flow-shop
problem with two machines. We study the easiest case of a flow-shop problem if there exists a single

permutation that is optimal for all possible realizations of processing times t jm - We also study

hardiest case if cardinality | S~ | of set S is maximal.
Keywords: Scheduling, flow-shop, job-shop, makespan, uncertainty.

Learning Technology in the Scheduling Algorithm Based on the Mixed Graph
Model

Yuri Sotskov, Nadezhda Sotskova, Leonid V. Rudoi

We propose the adaptive algorithm for solving a set of similar scheduling problems using learning
technology. It is devised to combine the merits of the exact enumerative algorithm based on the mixed
graph model, and heuristic algorithm oriented on the real-world scheduling problems. The former one
may ensure high quality of the solution by means of implicit exhausting enumeration of all the feasible
schedules. The latter one may be developed for certain type of problems using their peculiarities. The
main idea of the learning technology is to produce effective (in performance measure) and efficient (in
computational time) heuristics by adapting local decisions for scheduling problems under consideration.
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Algorithm adaptation is realized at the stage of learning while solving a set of sample problems (using
branch and bound algorithm), accumulating knowledge, and structuring it (using artificial intelligence
apparatus).

Keywords: Scheduling, mixed graph, adaptation, learning.

ABTOMaTHbIA METOA PeLleHns CMCTEM JIMHeMHbIX orpaHnyeHui B obnactu {0,1}
Cepeuti Kpbieblll, [Todmuna Mameeesa, Buonema MNxbigay

PaccmaTtpuBaeTcsi aBTOMaTHbIA METO MOCTPOEHUs! Basnca MHOXECTBA BCEX PELLEHMIA CUCTEMbI
NMHENHbIX AN0aHTOBBIX YPaBHEHWI € ko3dduLmeHTamn n3 MHoxectsa {-1,0,1} B obnactu {0,1}.

KnioueBble cnoBa: cuCTEMbI JIMHEMHbIX AMOCAHTOBLIX YpaBHEHUiA, 6A3NC MHOXECTBA PELLEHMIA,
KOHEYHbI aBTOMAT 6€3 BbIXO/0B.

Logical Models of Composite Dynamic Objects Control

Vitaly J. Velichko, Victor P. Gladun, Gleb S. Gladun, Anastasiya V. Godunova, Yurii L. Ivaskiv,
Elina V. Postol, Grigorii V. Jakemenko

The questions of designing multicriteria control systems on the basis of logic models of composite
dynamic objects are considered.

Keywords: control, logical model, composite dynamic object, balancing network.

The Information-analytical System for Diagnostics of Aircraft Navigation Units
llya Prokoshev, Vyacheslav Suminov

The operation of technical processes requires increasingly advanced supervision and fault
diagnostics to improve reliability and safety. This paper gives an introduction to the field of fault
detection and diagnostics and has short methods classification. Growth of complexity and functional
importance of inertial navigation systems leads to high losses at the equipment refusals. The paper is
devoted to the INS diagnostics system development, allowing identifying the cause of malfunction.
The practical realization of this system concerns a software package, performing a set of
multidimensional information analysis. The project consists of three parts: subsystem for analyzing,
subsystem for data collection and universal interface for open architecture realization. For a
diagnostics improving in small analyzing samples new approaches based on pattern recognition
algorithms voting and taking into account correlations between target and input parameters will be
applied. The system now is at the development stage.

Keywords: technical diagnostics, fault detection, inertial navigation system, navigation, aircraft units,
supervision, monitoring, fault diagnostics, diagnostic reasoning

[uHamnyeckue cMcTeMbl B ONMCAHWUK HENMHEWHBIX PEKYPCUBHBIX
perpeccuoHHbIX npeobpasoBarenen

Mukona @. Kupuyerko, Bnadumup C. [Joruenko, [eruc 1. Cepbaes

The task of approximation-forecasting for a function, represented by empirical data was investigated.
Certain class of the functions as forecasting tools: so called RFT-transformations, — was proposed.
Least Square Method and superposition are the principal composing means for the function
generating. Besides, the special classes of beam dynamics with delay were introduced and
investigated to get classical results regarding gradients. These results were applied to optimize the
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RFT-transformation. The effectiveness of the forecast was demonstrated on the empirical data from
the Forex market.

Keywords: empirical functions, learning samples, beam dynamics with delay, recursive nonlinear
regressive transformation, Generalized Inverse, Least Square Method.

The Matrix Method of Determining the Fault Tolerance Degree of a Computer
Network Topology

Sergey Krivoi, Miroslaw Hajder, Pawel Dymora, Miroslaw Mazurek

This work presents a theoretical-graph method of determining the fault tolerance degree of the
computer network interconnections and nodes. Experimental results received from simulations of this
method over a distributed computing network environment are also presented.

Keywords: computer network, fault tolerance, coherent graph, regular graph, network topology,
adjacency matrix.

Robot Control Using Inductive, Deductive and Case Based REASONING
Agris Nikitenko

The paper deals with a problem of intelligent system’s design for complex environments. There is
discussed a possibility to integrate several technologies into one basic structure that could form a
kernel of an autonomous intelligent robotic system. One alternative structure is proposed in order to
form a basis of an intelligent system that would be able to operate in complex environments.

The proposed structure is very flexible because of features that allow adapting via learning and
adjustment of the used knowledge. Therefore, the proposed structure may be used in environments
with stochastic features such as hardly predictable events or elements. The basic elements of the
proposed structure have found their implementation in software system and experimental robotic
system. The software system as well as the robotic system has been used for experimentation in
order to validate the proposed structure - its functionality, flexibility and reliability. Both of them are
presented in the paper. The basic features of each system are presented as well. The most important
results of experiments are outlined and discussed at the end of the paper. Some possible directions
of further research are also sketched at the end of the paper.

Keywords: Artificial intelligence, Inductive reasoning, Deductive reasoning, Case based reasoning,
Machine learning, Learning algorithms.

Information Models for Robotics System with Intellectual Sensor and Self-
organization

Valery Pisarenko, Ivan Varava, Julia Pisarenko, Viktoriya Prokopchuk

It is chosen broad class of complex technical intellectualized systems with adaptation and self-
training and some special properties of extremality. As example, the problem of adaptive control
system for the scientific experiment with thermonuclear plasma is considered. The second example is
connected with creation self-organizing mobile robot for examination emergency technical object on
sea bottom.

Keywords: simulation modelling, autonomous mobile robots, self-training, aggressive ambience.
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Static and Dynamic Integrated Expert Systems: State of the Art, Problems and
Trends
Galina Rybina, Victor Rybin

Systemized analysis of trends towards integration and hybridization in contemporary expert systems
is conducted, and a particular class of applied expert systems, integrated expert systems, is
considered. For this purpose, terminology, classification, and models, proposed by the author, are
employed. As examples of integrated expert systems, Russian systems designed in this field and
available to the majority of specialists are analyzed.

Keywords: integrated expert systems, real-time, simulation modelling, object-oriented model, rule,
complex engineering systems, software tools, task-oriented methodology.

Adaptive Routing and Multi-Agent Control for Information Flows in IP-Networks
Adil Timofeev

The principles of adaptive routing and multi-agent control for information flows in IP-networks.
Keywords: telecommunication system, adaptive quality service, multi-agent control, IP-network.

The on-board Operative Advisory expert Systems for Anthropocentric Object
Boris E. Fedunov

A class of intelligent systems located on anthropocentric objects that provide a crew with
recommendations on the anthropocentric object's rational behavior in typical situations of operation is
considered. We refer to this class of intelligent systems as onboard real-time advisory expert systems.
Here, we present a formal model of the object domain, procedures for obtaining knowledge about the object
domain, and a semantic structure of basic functional units of the onboard real-time advisory expert systems of
typical situations. The stages of the development and improvement of knowledge bases for onboard real-time
advisory expert systems of typical situations that are important in practice are considered.

Keywords: expert systems, Al architectures, inference technique.

OnTUMU3auus TeneKOMMYHUKALUOHHBIX ceTel ¢ TexHonoruein ATM
Jleonud J1. MynaHuykud, AHdpel A. baknaH

PaccmatpuBatotcs npobnembl onTUMu3aumu ceteir ¢ TexHonorueit ATM, koTopele opmynmpytoTcs
kKak 3agauu KOMBMHATOPHONM onTUMM3aumu. [ns pelueHus BO3HWKAKOLLMX 3adady paspaboTaH psg
NpUBAVKEHHbIX anropuTmoB. MpuBeAeHbl pesynbTaThl UX CPABHEHMS MPW PELLEHUN CEepuK 3aaad Co
CnyyanHbIMU AaHHBIMM.

Keywords: network, optimization,local search, simulated annealing, genetic algorithm

Testing Al in One Artificial World
Dimiter Dobrev

In order to build Al we have to create a program which copes well in an arbitrary world. In this paper
we will restrict our attention on one concrete world, which represents the game Tick-Tack-Toe. This
world is a very simple one but it is sufficiently complicated for our task because most people cannot
manage with it. The main difficulty in this world is that the player cannot see the entire internal state
of the world so he has to build a model in order to understand the world.

Keywords: Al Definition, Artificial Intelligence, Artificial World, Machine Learning.
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Concurrent Algorithm for Filtering Impulse Noise on Satellite Images
Nguyen Thanh Phuong

A parallelized algorithm using improved “master/worker” architecture is applied to filtering noise on
satellite images. Besides, being simple, natural and effective, paradigm of “data parallelism” is
considered as a basis of parallel program. Finally, the most effective distribution is found basing on
theoretical analyses and experimental results obtained from parallel-computing machines.

Keywords: impulsive noise, noised streak, image distribution, parallelized algorithm.

CpaBHUTENbLHbLIA aHaNM3 YeTKOro N HEYETKOrO METOA0B MHAYKTUBHOTO
mogenupoBaHusa (MF'YA) B 3agayax MakpO3KOHOMUYECKOTO NPOrHO3UpOBaHMA

tOpui 1. 3aliyeHko

The fuzzy Group Method of Data Handling(FGMDH) is considered and investigated. The algorithm of
fuzzy GMDH is suggested. The experimental investigations of the suggested algorithm of FGMDH in
the problem of macroeconomic indexes forecasting are presented and the comparative analysis with
the conventional algorithm GMDH are presented and discussed.

Keywords: fuzzy, group method of data handling, economy forecast.

WUccnegoBaHue HeueTkol HelipoHHoM ceTn ANFIS B 3agavyax
MaKpO3KOHOMUYECKOro NPOrHO3MpoBaHMA

KOputi I1. 3ativerko, ®amma Cesaee

The fuzzy neural network ANFIS with logical inference of Sugeno is considered. The training
algorithm is described and its experimental investigations in the problem of macroeconomic indexes
forecasting on the example of Ukrainian economy are presented.

The influence of the number of linguistic variables and number of fuzzy rules on the efficiency of
forecast is investigated and discussed.

Keywords : fuzzy neural network, ANFIS, economy, forecast, training algorithm.

Martemartuyeckasa mogenb PeCcTpyKTypusaumu CnoXHbIX TEXHUKO-IKOHOMUYECKNX
CTPYKTYP

Maui KopHutiyk, MHHa Cosmyc, EgaeHuli Llapeapadckuli

Wanaraetcs uccnegosaHne v paspaboTka MaTemMaTuYeckol MoAen ONTUManbHOro pacnpeaeneHus
PEcypcoB (B OCHOBHOM (PMHAHCOBLIX) ANS oGecrnedyeHns HOBOrO (MOBLILEHHOMO) KayecTsa
(HA@EeXHOCTM) ~ CTMOXHOM  CUCTEMbI, OTHOCUTENbHO — KOTOPOW  MPUHATO  pelleHne O  ee
PECTpyKTypu3aLun. WTorosast Mopenb AaeT OTBeTHl (anropuTM pacdyeta) Ha BOMPOCHI CKOMbKO
3NEMEHTOB CUCTEMbI BbIAENUTb HA MOAEPHU3ALMIO, KaKMe UMEHHO 3MEMEHTbI, [0 Kakoro YpOBHS
rNyGUHbI HyXHa MOAEPHU3ALMS KaXOOro M3 BblOENeHHbIX, NPUYEM ONMTUMarbHble OTBETHI MO
KpUTEPUIO MAHAMU3ALIMN (PUHAHCOBLIX PACXOOB.

KntoueBble cnoBa: cucrema, PecTpyKkTypu3auma, Ka4ecTso, HadeXHOCTb
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Section 5. Mathematical Foundations of Al

Raising Efficiency of Combinatorial Algorithms by Randomized Parallelization
Arkadij D. Zakrevskij

A new approach is proposed to deal with some hard combinatorial optimization problems, which
admit a certain reformulation. Considering such a problem, several similar problems are prepared
differing in initial data but having the same set of solutions. They are solved in parallel until one of
them will be solved, and that solution is accepted. Notwithstanding the evident overhead, the whole
run-time could be significantly reduced due to dispersion of velocities of combinatorial search in
regarded cases. The efficiency of this approach is investigated on the concrete problem of finding
short solutions of non-deterministic system of linear logical equations.

Keywords: combinatorial problems, combinatorial search, parallel computations, randomization, run-
time, acceleration.

Specifying Agent Interaction Protocols with Parallel Control Algorithms
Dmitry Cheremisinov, Liudmila Cheremisinova

The purpose of the paper is to explore the possibility of applying existing formal theories of
description of distributed and concurrent systems to interaction protocols for real-time multi-agent
systems. In particular it is shown how the language, proposed for description of parallel logical control
algorithms and rooted in the Petri net formalism, can be used for the modelling of complex concurrent
conversations between agents in a multi-agent system. It is demonstrated with a known example of
English auction on how to specify an agent interaction protocol using considered means.

Keywords: multi-agent system, interaction protocols, parallel control algorithm

006 ogHoit mognchmkaumn TSS-anroputma
Pycnan A. bagputi

B pabote paccmatpuBaeTcsi opHa Moaudukaums TSS-anroputma, KOTOpbIA  TeHepupyet
MUHAMANbHOE — MOPOXOAlOLEe  MHOXECTBO  PELUEHWA  CUCTEMbI  OOHOPOAHBIX  NMHEHbIX
AMOaHTOBbIX YpaBHEHWIA HAZ MHOXECTBOM HaTypanbHbIX YACE.

KntoueBble cnosa: Cuctema nuHenHbIX AMO(aHTOBbIX YpaBHEHMIA, HA3NC peLLEeHN, MUHUManbHOe
MOPOXAaloLLiee MHOXECTBO.

The Development of Parallel Resolution Algorithms Using the Graph
Representation

Andrey Averin, Vadim Vagin

The parallel resolution procedures based on graph structures method are presented. OR-, AND- and
DCDP- parallel inference on connection graph representation is explored and modifications to these
algorithms using heuristic estimation are proposed. The principles for designing these heuristic
functions are thoroughly discussed. The colored clause graphs resolution principle is presented. The
comparison of efficiency (on the Steamroller problem) is carried out and the results are presented.
The parallel unification algorithm used in the parallel inference procedure is briefly outlined in the final
part of the paper.

Keywords: Automated Reasoning, Logical inference
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MarHuTHas ruapoauHaMmMKa KUAKOCTU U AMHAMUKa YNpYyrux Ten:
mopgenupoBaHue B cpeae Mathematica

O.I". Jleza, B.B. MensHuk, T.W. Bypuesa, A.H. MNanywa

B cTaTbe npeafioxeH MeTog KOMMbOTEPHOrO MOAENMPOBAHNS W YUCAIEHHOMO aHanm3a HenMHENHbIX
B3aUMOAENCTBMIA B MexaHWKe CrMOWHBIX Cpef, B KOTOPbIX YYMTHIBAKOTCS OMeKTPOMarHUTHbIE
3dekTb NpK NOMOLLM KoMNbloTepHO anrebpbl cpeasl Mathematica.

Some Approaches to Distributed Encoding of Sequences
Artem Sokolov, Dmitri Rachkovskij

We discuss several approaches to similarity preserving coding of symbol sequences and possible
connections of their distributed versions to metric embeddings. Interpreting sequence representation
methods with embeddings can help develop an approach to their analysis and may lead to
discovering useful properties.

Keywords: sequence similarity, metric embeddings, distributed representations, neural networks

Representing the Closed World Assumption in Modal Logic
Frank M. Brown

The nonmonotonic logic called the Closed World Assumption is shown to be representable in a
monotonic Modal Quantificational Logic whose modal laws are stronger than S5. Specifically, it is
proven that a set of sentences of First Order Logic is equal to the Closed World Assumption of an
initial set of sentences and defaults if and only if the meaning of that set of sentences is logically
equivalent to a particular modal functor of the meanings of that initial set of the sentences and those
defaults. This result is important because the modal representation allows the use of powerful
automatic deduction systems for Modal Logic and because unlike the original Closed World
Assumption, it is easily generalized to the case where quantified variables may be shared across the
scope of the components of the defaults thus allowing such defaults to produce quantified
consequences.

Keywords: Closed World Assumption, Modal Logic, Nonmonotonic Logic.

Representing Skeptical Logics in Modal Logic
Frank M. Brown

Several skeptical nonmonotonic logics are shown to be representable in a monotonic Modal
Quantificational Logic whose modal laws are stronger than S5. Specifically, it is proven that under
certain conditions a set of sentences of First Order Logic is the intersection of the possibly infinite
number of fixed-points of the fixed-point equation of a base nonmonotonic logic with an initial set of
axioms and defaults if and only if the meaning of that set of sentences is logically equivalent to the
meaning of the set of sentences entailed by the disjunction of the possibly infinite number of solutions
to a necessary equivalence formed from a particular modal functor of the meanings of that initial set
of sentences and of the sentences in those defaults.
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This result is important because the modal representation allows the use of powerful automatic
deduction systems for Modal Logic and because unlike the set theoretic definition of a skeptical logic,
the modal representation is easily generalized to the case quantified variables may be shared across
the scope of the components of the defaults thus allowing the such defaults to produce quantified
consequences.

Keywords: Skeptical Fixed-point Logics, Modal Logic, Nonmonotonic Logic.

Automatic Fixed-point Deduction Systems for Five Different Propositional
NonMonotonic Logics

Frank M. Brown

The commonality and differences among five different nonmonotonic logics is described by
implementing an automatic fixed-point equation solver for their propositional logic versions with finite
stream based algorithms involving maps, filters, and accumulators. The result of organizing
nonmonotonic computations in this fashion is to make apparent in an elementary way, that different
nonmonotonic systems embody many of the same basic ideas and in fact differ by often only a few
filters or accumulators. The nonmonotonic systems investigated are the Closed World Assumption,
the kernel of Autoepistemic Logic, Frame Logic, Default Logic, and Parallel Circumscription. Scheme
code which defines all the fixed-points for all these systems for all propositional problems is given.

Keywords: Automatic Deduction Systems, Fixed-point, Nonmonotonic Logic.

Nonmonotonic Systems Based on Smallest and Minimal Worlds Represented in
World Logic, Modal Logic, and Second Order Logic

Frank M. Brown

A monotonic representation of a nonmonotonic logic makes it possible for an automatic theorem
prover for that monotonic logic to be used to automatically deduce consequences for the
nonmonotonic logic. Multiple monotonic representations, allow different automatic deduction
approaches to be developed. Herein, we discuss two different nonmonotonic concepts, namely
simplest worlds and minimal worlds, and show how each may be represented in three different
monotonic logics. These monotonic logics are World Logic, Modal Logic, and Second Order Logic.
These representations are more general than those previously described and are related back to less
general previous work. In all these representations quantifiers obey the normal laws of both classical
logic and S5 Modal Logic and may quantify variables across the scope of the nonmonotonic
structures.

Keywords: Smallest Worlds, Minimal Worlds, Nonmonotonic Logic.

Z Priorian Modal Second Order Logic
Frank M. Brown

Multiple representations of a concept allow different automatic deduction approaches to be developed
for theorems involving. Herein, we discuss three different monotonic logics. These monotonic logics
are World Logic, Modal Logic, and Second Order Logic. In all these representations quantifiers obey
the normal laws of both classical logc.

Keywords: Z Priorian Modal Second Order Logic, Modal Logic, World Logic, Second Order Logic
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Section 6. Neural and Growing Networks

Parallel Markovian Approach to the Problem of Cloud Mask Extraction

Natalia Kussul, Andriy Shelestov, Nguyen Thanh Phuong, Michael Korbakov, Alexey
Kravchenko

An application of Markovian approach to cloud mask extraction is presented. Also parallel algorithm
of Markovian segmentation is considered.

Keywords: Meteosat, cloud mask, Markov Random Fields, parallel programming, MP!I.

WUpeHTudhmkaumua HeiipoceTeBOM Mogenu NoBeAeHNA NONb3oBaTenen
KOMMNbIOTEPHbIX CUCTEM

H. Kyccynb, C. CkakyH

B pafote npoBOAWNOCH MareMaTM4eckoe MOAENMpOBaHME MOBEEHMs  MONb3oBaTenen
KOMMbIOTEPHbIX CUCTEM. I/IsyqanaCb ONHaMWKa pa6OTbI nonb3oBatensa BO BpeMs CeaHca. Takxe
OCYLLECTBNANOCL CTATUCTUYECKOE MOAENMPOBaHWE AaHHbIX, XapakTepusaylolmx ero paboty 3a
CEaHC B Lierom.

KntoyeBble cnoBa: Moaenb MOBEAEHMS MONb30BaTENEN, HeVIpOHHbIe CeTW, KOMNbKTEPHbIE
CUCTEMbI.

Jamming Cancellation Based on a Stable LSP Solution
Elena Revunova, Dmitri Rachkovskij

Two jamming cancellation algorithms are developed based on a stable solution of least squares
problem (LSP) provided by regularization. They are based on filtered singular value decomposition
(SVD) and modifications of the Greville formula. Both algorithms allow an efficient hardware
implementation. Testing results on artificial data modelling difficult real-world situations are also
provided

Keywords: jamming cancellation, approximation, least squares problem, stable solution, recurrent
solution, neural networks, incremental training, filtered SVD, Greville formula

Graph Representation of Modular Neural Networks
Michael Kussul, Alla Galinskaya

Modular neural networks are widely used for applied tasks solving due to its flexibility and big
potential abilities. As a result, development of modelling aids for modular neural networks become
very important. Networks that contain cycles are of particular interest. However, for the networks with
cycles there is necessity to have tools for formal analysis, which allow defining sequence of run of
modules in the networks. We propose representation of modular neural networks with help of directed
graphs. This representation is intended for general analysis of modular architectures and, first of all,
for analysis with automatic systems. On the basis of proposed representation we give definitions of
cycles, build its classification and examine properties of cycles in modular neural networks.

Keywords: neural networks, modular neural networks, graph of neural network, cycle.
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leTeporeHHbIe NONMHOMUANbHbIE HEMPOHHbIE CETM ANSA pacno3HaBaHMA
06pa3oB 1 AUArHOCTUKN COCTOAHUM'

Adurnb B.Tumoghees

PaccMoTpeHbl  pasnuuHble  napanmnenbHble  apXUTeKTYpbl W METOAbl  CamoopraHusauum u
MUHUMU3ALMN CIIOXHOCTM FETEPOreHHbIX MONMHOMMArbHbIX HeMpoHHbIX ceTeit (MHC) B 3agavax
pacno3HaBaHusi 06pa3oB W AMArHOCTUKKM COCTOSIHWIA. [ONyYeHbl KOHCTPYKTMBHBIE OLEHKM CTEMEHU
reTeporeHHoCT W napannenusma B MPOLECCE ABTOHOMHOMO MPUHSATUS  KNaccuuLmMpyoLmx
pelermii ¢ nomolubto MHC pasnuuHbix TMoB. MokasaHo, YTO napannenuam, camoopraHuaaums u
pobacTHoCTb reTeporeHHblx MHC MOryT 3HauuTenbHO BO3PacTU MpU KOMMEKTUBHOM (MynbTy-
areHTHOM) PELUEHUN CIIOXHBIX 3afady pacno3HaBaHus 06pa3oB, aHann3a M3obpaxeHui, pasBepHyTOi
(BEKTOPHOI) AMArHOCTMKM COCTOSHWI M afanTMBHOI MapLUPYTU3aLMN MHAOPMALMOHHBIX MOTOKOB

Neuronal Networks for Modelling of Large Social Systems. Approaches for
Mentality, Anticipating and Multivaluedness Accounting.

Alexander Makarenko

It is consider the new global models for society of neuronet type. The hierarchical structure of society
and mentality of individual are considered. The way for incorporating in model anticipatory
(prognostic) ability of individual is considered. Some implementations of approach for real task and
further research problems are described. Multivaluedness of models and solutions is discussed.
Sensory-motor systems analogy also is discussed. New problems for theory and applications of
neural networks are described.

MpeacraBneHne HeMPOHHbIX CeTe AMHAMUYECKUMMN CMCTeMaMK
Bnadumup C. HonueHko, [eruc 1. Cepbaes

PaccmaTtpuBaeTcsi NpeAcTaBneHne HeMPOHHBIX CeTel B BUAE AMHAMUYECKUX cucTeM. [peanoxeH
MeToA 00yYeHNst HEMPOHHBIX CETEN C NOMOLLbI0 TEOPUN ONTUMANBHOTO YNPABIEHWS.

Keywords: HeﬂpOHHbIe CeTn, AMHamm4yeckmue CUCTeMbl, o6yquMe.

Generalization by Computation Through Memory
Petro Gopych

Usually, generalization is considered as a function of learning from a set of examples. In present work
on the basis of recent neural network assembly memory model (NNAMM) a biologically plausible
‘grandmother’ model for vision has been proposed within which each separate memory unit itself can
generalize. For such a generalization by computation through memory analytical formulae and
numerical procedure are found to calculate exactly the perfectly learned memory unit's generalization
ability. The model's memory has complex hierarchical structure and can be learned by one-step
process from one example. A simple binary neural network for bell-shaped tuning is described.

Keywords: generalization, 'grandmother' model for vision, neural network assembly memory model,
one-step learning, learning from one example, neuron receptive field, bell-shaped tuning.
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Neural Network Based Approach for Developing the Enterprise Strategy
Todorka Kovacheva, Daniela Toshkova

Modern enterprises work in highly dynamic environment. Thus, the developing of company strategy is
of crucial importance. It determines the surviving of the enterprise and its evolution. Adapting the
desired management goal in accordance with the environment changes is a complex problem. In the
present paper, an approach for solving this problem is suggested. It is based on predictive control
philosophy. The enterprise is modelled as a cybernetic system and the future plant response is
predicted by a neural network model. The predictions are passed to an optimization routine, which
attempts to minimize the quadratic performance criterion.

Keywords: enterprise strategy, model predictive control, neural network, black-box modelling,
business trends.

Neuro-Fuzzy Kolmogorov's Network with a Hybrid Learning Algorithm
Yevgeniy Bodyanskiy, Yevgen Gorshkov, Vitaliy Kolodyazhniy

In the paper, a novel Neuro-Fuzzy Kolmogorov's Network (NFKN) is considered. The NFKN is based
on and is the development of the previously proposed neural and fuzzy systems using the famous
Kolmogorov's superposition theorem (KST). The network consists of two layers of neo-fuzzy neurons
(NFNs) and is linear in both the hidden and output layer parameters, so it can be trained with very
fast and simple procedures: the gradient-descent based learning rule for the hidden layer, and the
recursive least squares algorithm for the output layer. The validity of theoretical results and the
advantages of the NFKN in comparison with other techniques are confirmed by experiments.

HeipoceTeBas knaccudmkauua 3eMHOro NoKpoBa Ha OCHOBaHMM CMEKTPanbHbIX
M3MepeHun

Anna Jlaspentok, Jlunus [Hubeda, EkamepuHa Sposast

Pa3spaboTka MeTofa knaccuukaLmm HaseMHbIX 0ObEKTOB

KntoueBble crnoBa: HelpOHHbIE CETH, CrieKTparbHble KpUBbIE, KraccudukaLmst
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Section 7. Philosophy and Methodology of Informatics

The Staple Commodities of the Knowledge Market
Krassimir Markov, Krassimira lvanova, llia Mitov

In this paper, the “Information Market” is introduced as a payable information exchange and based on
it information interaction. In addition, special kind of Information Markets - the Knowledge Markets are
outlined. The focus of the paper is concentrated on the investigation of the staple commodities of the
knowledge markets. They are introduced as kind of information objects, called “knowledge
information objects”. The main theirs distinctive characteristic is that they contain information models,
which concern sets of information models and interconnections between them.

Keywords: Information Market, Knowledge Market, Knowledge Information Objects, General
Information Theory

Basic Interactions between Members of the Knowledge Market
Krassimira Ivanova, Natalia lvanova, Andrey Danilov, llia Mitov, Krassimir Markov

The interconnections and information interactions between main members of the Knowledge Market
are presented in the paper.

Keywords: Knowledge Market, Components of the Knowledge Market, Information Interaction

LieHHOCTb MHOpMaLu
AHOpeli [JaHunos

B aT0it cTaThe 0BCYXAAETHCA OMMH 13 BaXHENLNX BOMPOCOB TEOPUN MHAOPMALM 1 NPaKTUKN ee
NPUMEHEHNS, 8 UMEHHO, KaKOBa LIEHHOCTb MHEOPMALMK 1 KaK €8 MOXHO OLIEHUTb?

KntoyeBble cnoBa: LIEHHOCTb MH(OPMALMK; KONMYECTBEHHAs OLieHKa MHA(OPMALMK; KPUTUYHOCTb
UHopMaLMK.

The Main Question of the Informatics, 100 Years after its Poseing
Stoyan Poryazov

Paul Otlet (1905) defines term "documentation" (a predecessor of "Information Science" and
"Informatics") as activity comprising: 1. gathering; 2. processing (handling); 3. storage; 4. retrieval;
and 5. dissemination (distribution) of documents. With this he posed the main question of the
Informatics - what are the basic information activities? We argue that the only activities, unique for
Informatics are: 1. Creation of languages (including designing of signs' material presentations and
denotations); 2. Creation of information (including creation of messages for models' presentation
(model coding)); 3.Equivalent message transformation; 4. Interpretation of messages; end
5. Destroying of Information. These very old activities are in the early stages of their scientific study in
Informatics and Mathematics.
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Objects, Functions and Signs
Stoyan Poryazov

Our approach to sign definition is based on the Black Box paradigm - every material entity is
considered as a convertor (function) of the influences to the entity (input) to its reactions (output). We
consider two possible types of functions of the material objects, in case of their interaction with
subjects (e.g. humans): non-receptive (natural) and receptive (through the sensors). Some
arguments corroborating the hypothesis that every information usage of the material entities may be
presented as a conjunction of the three receptive functions (1. Emotional; 2. Modelling; 3. Sign
(Convention correspondence) function are given.

Approaching the Noosphere of INTANGIBLE - Esoteric from Materialistic
Viewpoint
Vitaliy Lozovskiy

Exploration of intangible world is under the serious influence of esoteric. Mystics, religions,
unrestrained use of metaphors, fairy tales, gossips, unverified and uncertified “facts” — all this needs
accurate well-disposed, but sound scientific consideration. Our society really needs new ideas, new
approaches and new paradigms. Technological civilization becomes more and more complicated,
risky and ecologically critical. The current level of Al research cannot guarantee successful solution of
societal control and management. Besides, the human being itself practically did not change its
mental and psychological abilities for several hundred thousands years. We can lose control over our
society and its technology, if we do not change cardinally ourselves. In this text, | tried to approach
this problem — the problem of our noosphere from materialistic viewpoint.

Keywords: philosophy, noosphere, esoteric, intangible world, beliefs, soul, God, materialism,
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Informatics, Psychology, Spiritual Life
Larissa A. Kuzemina

Informatics as a key link of our life is directly connected to a human perception with all its sides.

The process of perception is connected to a psychological self-programming for selection,
comprehension, accumulation and transmission of information. This brings us into the channel of a
personal freedom psychology forming (ability of a person to control his development closely
connected to self-consciousness, resourcefulness, openness, readiness to changes). In the course of
self-consciousness development the range of the human choice and his freedom widens.

Information Support of Passionaries

Alexander Ya. Kuzemin

Passionaries are to be known as the most creative persons of the society.

Combination of adaptation of generations, imitation of ancestors and existence of the creative people
are necessary coordinates forming “ethnos”, which are characterized by the original stereotyped
behavior and unique internal structure.

In this connection, the problem of design of the Passionaries information support arises.
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