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1. O6'eKT mOCHimKeHHs - pessLiiiHi 6a3u JaHUX, CHCTEeMH HEYiTKOI JIOTiKM, TEXHOJIOTI] iHTeJIeKTyaJIbHOTO aHali3y
IaHUX. MeTa [oCiiKeHHs - Po3po6Ka HOBUX HAYKOBO OOI'PYHTOBAHUX MOJiesIel, METOiB Ta iHCTPYMEHTaIbHUX
3aco06iB iHTeJIEKTYaJIbHOI'O aHaJIi3y pesLiiHux 6a3 gaHux. MeTonu AOCIiIPKEHHS - TEOPETUYHI JOCIIiIKEeHHS [1pU
PO3pOOLi METOIB iHTEIEKTYaIbHOTO aHAJI3y peJLiiiHuX 6a3 JaHUX 6a3yl0ThCs Ha Teopii Ta iesx mTy4yHoro
iHTesIeKTy, Teopii HE4iTKOIO JIOTiKY, Teopii pessLiiiHuX 6a3 JaHNUX, METOaX CUCTEMHOI'O aHaJIi3y, 10JI0>KEeHHSIX
IVICKPETHOI MaTeMaTUuKu, Teopii rpadis, Teopii popmasnpHux i anrebpaiuHux cucteM. TeopeTuyHi i mpakTU4Hi
pe3yJbTaTU - po3pobJieHa iHpopMallilfiHa TEXHOJIOTIS Ta iHKeHepHa MeTOIMKa TPOEKTYBaHHS iHPOpMaliliHO-
aHaJIITUYHUX CUCTEM, IOOYZOBAaHUX HA OCHOBI peJIsIiliHOI MOZeJIi JaHuX, MPpU3HaYeHa 1Jis IPAaKTUYHOTO
PO3B'si3aHHSI 3aBJaHb iHTEJIEKTYaJIbHOTO aHali3y. IHCTpyMeHTasIbHI IporpaMHi 3acobu, CTBOPEHi Ha OCHOBI
3aIPONIOHOBAHOTO MifIX0Ay, Oy BUKOPUCTAHI AJ1s1 pPO3B'sI3aHHS IPAKTUYHUX 3aBIaHb iHTEJIEKTyaIbHOT'O aHAJi3y
iH(popMaLIIHUX CUCTEM i IOBEN CBOIO €(EeKTUBHICTh. HaykoBa HOBU3HA - BIIEPIIE 3alIPOIIOHOBAHO, TEOPETUYHO

OOIPYHTOBAHO i JOCIIiIKEHO METO] IIOIaHHS HEUiTKUX MOJiesiell 3acobaMy pesisiLiiHUX CUCTEM, SIKUH, Ha BigMiHy



Bifl iCHYIOYMX MiIXOJiB, Ja€ 3MOry PO3B'sI3yBaHHS 3aBJIaHb aHAJII3y JAaHUX IHTETPOBAHMX CUCTEM - 6a3 TaHUX Ta
CHCTEM 3 HEYiTKOIO JIOTiKOIO; BIIepllie 3allpOII0HOBaHa iHPOpMaLiliHO-JI0TiYHa MOJeJIb "CyTHICTb-3B'SI30K" IO aHHS
HEeYiTKUX Mojelel 3aco0aMu peJIsIiiHUX CUCTEM, 110 JJa€ 3MOTY MOJIeJII0BaT/ 6araTo3Ha4yHy arperaTHy
BJIACTUBICTb IIPEIMETHOI rajysi, 1o JOCIiIKYETbCS; OAEP>KAIN MOAAJbIINY PO3BUTOK METO, OLLiHKY PEJISALINHOI
MOJeJli IaHUX, SIKUH J1ae 3MOTY NI00Y10BU (PYHKIIOHAJIbHUX ACOLiaTUBHUX [TPaBUJI 1J151 PO3B'sI3yBaHHS 3aBaHb
iHTeJIeKTyaJIbHOTO aHaJIi3y pessiLifiHuX 6a3 NaHUX; OAePrKaly OAAIbIINI PO3BUTOK METO], OpraHisaliii, 36epiranHs
Ta IOLIYKY HEYITKUX JaHUX 3ac00aMU pesLifiHUX CUCTEM, SIKUI, Ha BiIMiHY Bifl BiZOMUX NigxoxiB, 3abe3neyye
BUKOPUCTAHHS MOBU OIIMCY T MaHiNyJIlI0BaHHS JAHUMU, 110 J03BOJIsi€ €(PEKTUBHO BUPIllyBaTH KOMILJIEKC 3aBJIaHb
iHTeJIeKTyaJIbHOTO aHaJli3y B iHpOpMaLiiHOMY IIPOCTOPI; YIOCKOHATIEHO METOAY aCOLiaTUBHOTO aHAaJIi3y CUIbHO-
HOPMaJli30BaHUX peJsiLifHuX 6a3 JaHUX, TUM CAMUM MiJBUIIEHO e(peKTUBHICTb pillleHb, o npuiiMaoTbes. CTyIiHb
YIIPOBAIKEHHS - Pe3yJIbTaTU JOCJIiI>)KEeHb BIPOBAIKEHO IPY po3po61Lii i peasisallii MporpaMHOro KOMILJIEKCY JIs
BUPIlIEHH 337]a4i aCOLiaTUBHOIO aHaJli3y CUJIbHO-HOPMAaJIi30BaHUX BiJHOIIEHD, 1110 IPYHTYETLCS Ha BIACTUBOCTSX
pesLifiHOI Mozesli JaHuX, 30KpeMa, (PYHKLIOHAJIbHUX 3aJIe5KHOCTSIX aTpuoyTiB y ckiani cucremu "IAC VHiBepcuret”
B XapKiBCbKOMY HalliOHAJILHOMY YHIBEPCHUTETI PaZioeIeKTPOHIKY, 110 MigTBEPIKEHO aKTOM Bif, 16.09.2009 p.;
HayKOBi I0JIOKE€HHS1, BUCHOBKY i peKoMeHallii, BUKJIaeHi B AucepTaliii, 0yJ10 BUKOPUCTAHO Y HABYAJILHOMY
npoueci kadeapu MTYyYHOTo iHTeNeKTy XapKiBCbKOTO HallilOHAJIbHOTO YHiBEPCUTETY PaflioeseKTPOHIKY [IpU
IiAroTOBL JIEKLil, TPOBeJEHHI IPAaKTUYHUX i J1Ja60PaTOPHUX 3aHSTh 3 TUCUMIUIIH "CUCTEMU ITYYHOTO iHTEJIEKTY",
"[IpoexTyBaHHA iHpopMaLiiHUX cucteM", "Mogesi i cTpykTypu gaHux", "basu i 6anku panux". Cdepa
BUKOPUCTAHHS - B OPTraHi3allisix, M0 3aliMalOTbCsl AHAJIOTIYHMMU NIPO6IEMaM PO3POOKHU iHTEIEKTyaIbHUX CUCTEM
Ta pessiifiHuX 6a3 NaHUX; Y ranyssx iHpopmaliliHuxX TeXHooril, ¢piHaHciB, MeguiyHYy, 6io1orii, ekosorii,
TPaHCIIOPTY; Y HaBYaJIbHOMY IIPOLeC IIPY MifroToBLi (axiBlLiB y ramy3sax iHpopMaLiflHUX TEXHOJIOTIN Ta CUCTEM
iHTeJsIeKTyanbHOI 06pOo6KH iHpOopMaIii.

2. Research object - processes of different physical nature, described by time series. Research target is the
synthesis of specialized architectures of artificial neural networks to solve the problems of time series processing,
taking into account a priori information about the properties of the modeled signals and the influencing factors,
and allow extracting new information on these properties from the data. Methods of research - the theory of
artificial neural networks (ANN), which allowed the synthesis of new types of neurons and ANN architectures,
theories of optimization and linear algebra lead to better methods of ANN training, theory of fuzzy logic that
allowed taking into account the influence of factors given in ordinal and nominal scales of measurement,
mathematical analysis, which allowed to identify the properties of the analyzed functions, simulation confirmed
the validity of the theoretical results, mathematical statistics, which allowed to analyze the results of experiments.
Theoretical and practical results - a general approach to the problem of taking into account a priori information
about the properties of the processed time series and influencing factors in the synthesis of specialized
architectures of neuro-fuzzy network is developed based on fuzzification of input variables using membership
functions of different types, which allowed to process the data given in different scales of measurement
(quantitative, ordinal, nominal) and include information on the form of influence of different factors; top-down
approach to solving the problem of nonlinear decomposition of real functions is developed that do not require a
priori information about the properties of the function that allows identifying new information about the
properties of the modeled signals and the influencing factors; methods of combining of neural networks ensembles
and neural networks learning are improved, which take into account the particular problems of time series
processing. Scientific novelty - a specialized architecture of feedforward neuro-fuzzy network and specialized
architectures of recurrent neuro-fuzzy networks, which are modifications of recurrent Elman and Madhavan
networks and recurrent echo-state network, are proposed for the first time, characterized by the presence of the
first hidden layer of delay and fuzzification blocks with membership functions of different types, which makes it
possible to take into account a priori information about the properties of the processed time series and the
influencing factors; architecture of the neuro-fuzzy unit is proposed for the first time, which differs from the well-
known neo-fuzzy neuron by the presence of an additional nonlinearity in the form of "squashing" activation
function, thereby limiting the range of variation of its output signal; specialized neuro-fuzzy network based neuro-



fuzzy units and dynamic finite impulse response neurons is proposed for the first time, which differs by not-fully-
connected hybrid architecture, which increased the flexibility of the specialized neuro-fuzzy network and reduce
the number of adjustable parameters; a hybrid neuron-like unit architecture, distinguished by its ability to use
linear and nonlinear synapses and synapse-filters with finite and infinite impulse responses is proposed for the
first time, which makes it possible to build specialized architectures of the neuro-fuzzy networks with desired
properties; a specialized neuro-fuzzy network architecture based on neuron-like units is proposed for the first
time that differs from well-known architectures by the independent choice of the type and parameters of
individual synapses in accordance with the available a priori information about the properties of input variables
and the predicted time series, which reduced the number of adjustable parameters and improved the generalizing
properties of the network; specialized architecture of the neural network for nonlinear decomposition of real
functions is proposed for the first time, characterized by the presence of several subnetworks that approximate
the independent influence of individual input signals, which makes it possible to identify new information about
the properties of the processed time series and influencing factors; learning methods of neuro-fuzzy unit is
improved by the use of robust learning criteria thereby reducing errors while processing data containing outliers;
method for combining an ensemble of neural networks that process multi-dimensional data is improved, which is
characterized by nonnegative weights limitation, which makes it possible to assess "the contribution" of each
network within the ensemble in a combined estimate; neural networks learning method is improved, distinguished
by taking into account the symmetry of the parameters space related to the possibility of interchanging processing
elements in hidden layers and a simultaneous change of signs of groups of parameters, thus significantly reducing
the volume of the optimization problem search space; neural networks learning method is improved, which unlike
well-known methods does not require missing values preprocessing, which makes it possible to directly process
incomplete data sets and obtain estimates of missing values based on the representation of data sets in the
reduced dimension space. Degree of implementation - the research results are used in Khartep, Itd., Kharkiv,
which is confirmed by the act of 30.07.2009 and NEC "Ukrenergo", Kiev, which is confirmed by the act of
03.09.2009; scientific results, conclusions and recommendations contained in the thesis are used in the
preparation of courses "Neural network methods of computational intelligence" and "Intelligent control systems
and diagnostics", which are taught to students of the specialty "Intelligent Decision Support Systems" of Kharkiv
National University of Radio Electronics, which is confirmed by the act of 10.09.2009, and in research projects of
Kharkiv National University of Radio Electronics, which is confirmed by the act of 14.09.2009. The scope of use - in
organizations that deal with similar problems of developing intelligent systems and methods for time series
processing, in the areas of information technology, finance, medicine, biology, ecology, energy, transportation, and
in the educational process in the preparation of specialists in the areas of intellectual information processing.
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