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Pedepar:

1. O6'eKT mOCHiIKEeHHs - iHTeJIeKTyalbHe aHaIi3yBaHHS YMCEJIbHUX JaHWX. MeTa IOCIIiIKeHHS - PO3POOUTH Ha
OCHOBI CAaMOHAaBYaHHOI CIIaliK-HEVMPOHHOI MEPEKi METOIY KJIACTEPYBaHHA JAHUX 32 YMOB IIONIEPEIHBOI Ta [IOTOYHOI
HEBU3HAYEHOCTI - KOJIU KJIACTEPU 0OPOOJIIOBAHUX JAHNX [IEPETUHAIOTHCS, MAIOTh CKJIANHY (POPMY abo ixHs
KiJIbKiCTh 3MiHIOETHCS B 4aci, sIKi 326€311e4yI0Th MiIBULIEeHHS MBUIKOCTI OGPOGIISIHHS JaHUX, 8 TAKOXX 3CMHTe3yBaTU
aHasoro-uudpoBy apXiTeKTypy CaMOHaBYaHHOI ClIaliK-HEeNPOHHOI Mepei. MeTonu NoCipKeHHS: Teopist

004U CII0BAIBHOTO iHTEJIEKTY - 1111 BU3HAYE€HHS METO0JIOTIYHUX MiJIBaJIMH Ta KOHTEKCTY AOCJiIPKEHHS; Teopis
MITYyYHUX HEUPOHHUX MEPEX - IJ151 aHaJi3yBaHHS apXiTeKTYpH CIIalik-HEHPOHHOI MepeXi, yIOCKOHATEHHS METOAY
ii camonaBuaHHs Ta MOAM(IKyBaHHS 6araToUapoBOi CIalik-HEeMPOHHOI MepeXi; 00YnCIII0BalbHA HEMPO6ioIorist -
L7151 aHaJIi3yBaHHS apXiTeKTypU ¥ CaMOHaBYaHHOCTI Cllalik-HePOHHOI MepexXi Ta 11 nobyyBaHHs ii aHasoro-
M(pPOBOI ApXiTEKTYPH; TEOPisl HEUITKOI JIOTIKY Ta KJIACTEPHUI aHali3 - AJ1s 100y AyBaHHS TiOPUIHNX HEYITKUX
CUCTEM HA OCHOBI CIIAaK-HEMPOHHOI MEPEXi; IHIYKTUBHE MOJEJIIOBAHHS Ta TEOPIis IVIAHYBAaHHS NOCJIIMIB — 1JIs

o0y 1yBaHHS MiHJIMBUX apXiTeKTyp CIIalK-HEeNPOHHOI MepeXi; Teopis aBTOMAaTUYHOIO KePyBaHHS ~ IJIsI



o0y lyBaHHS aHAJIOro-UU(POBOi apXiTEKTypH CIallK-HEMPOHHOI MEPeXi; iMiTallifiHe MOJEIOBAaHHS - IJIS
BH3HAYeHHS e(PeKTUBHOCTI 3aCTOCYBaHHS po3po6yieHUX cucTeM. TeopeTruyHi i NpakTU4Hi pe3yibTaTyi po6oTH B
CYKYITHOCTIi PO3B'S3yI0Th HAYKOBY 33J]a4y KJIaCTEPYBaHHS JJaHMX 3a YMOB IIOIIE€PEHLO0I Ta IIOTOYHOI HEBU3HAYEHOCT]
Ha OCHOBi CAaMOHABYaHHUX CIalK-HEMPOHHUX MepeX. HaykoBa HOBU3HA: 1) ynepie 1151 HE4iTKOTrO KJIaCTePyBaHHs
IAHMX 3alIPONIOHOBAHO riOpUIHY CAMOHABYAHHY CIIAlK-HEMPOHHY MEPEeXY, 10 B IIOPiBHSIHHI 3 BitoMumu
CTaHJAPTHUMU METOJAMU HEUYiTKOTO KJIaCTePyBaHHS JO3BOJIAJIO MiIBUIIUTY IIBUAKICTh OOPOOJISIHHS JAHUX 32
YMOB, KOJIM KJIACTEPH, 10 iX Tpeda BUSIBUTH, IEPETUHAIOTHCS]; 2) YIIeplie 3aIIPOIIOHOBAHO HEUITKUM peLeNTOPHUM
HEVPOH Ta Ha MOro 6a3i apXiTekTypy mwapy ¢a3u@ikyBaHHs BXiJHUX JAHUX CAMOHABYaHHO] CIIalK-HENPOHHO]
MEPEXi, 0 Ha BiIMiHY BiJl BilOMOT0 BXiZJJHOTO IIapy MOMYJIALIMHOrO KOJYBAaHHS NO3BOJIUJIO MiIBUIIATU
eeKTUBHICTb 0OPOOJISIHHS JaHUX 32 YMOB HasiBHOCTI ITONIE€PEIHIX 3HaHb [IPO PO3B'sI3yBaHy 3a7a4y; 3) yneplie
3aIPONIOHOBAHO aHAJIOrO-LUNU(POBY APXiTEKTYPy 6a30BOi CAMOHABYAHHOI CIaliK-HEMPOHHOI MEPEXi HAa OCHOBI
JlanjacoBoro nepeTBOPIOBAHHS, 110 J03BOJIMIIO BUKJIACTU (PYHKIiIOBAaHHS 6i0N0AiGHUX HEMPOMEPEX B TEpMiHAX
KJIACMYHOI T€OPii aBTOMaTUYHOTO KEPYBaHHS; 4) yJOCKOHAJIEHO CAMOHABYaHHY 6araTolmapoBy ClaliK-HEIPOHHY
MEepEeXy, B sIKill Ha BiIMiHY Bifi IepBiCHO 3alIpONIOHOBAHOI MepesXi NpUOPaHO HAJAMITOBHI 6iuHi 3B'13KU Ta
3MEHIIEHO KiJIbKiCTh METO/iB HaBYaHHS [0 OLHOTO, O J03BOJIMJIO MiABUIIUTY IIBUIKICTh ii HABYaHHS; 5)
YAOCKOHAJIEHO METOJ, CAMOHABYaHHS CIIAalK-HEWPOHHOI MepeXi, SIKUI Ha BiAMiHY Bifj OpUI'iHAJILHOTO METOAY
OHOBJIIO€ CUHAIICOBI Baru He JIMIIe HEUPOHA-TIEPEMOXKIIS, & TAKOXK 1 KOr0o CyCifiB, 110 AO3BOJIAIIO MiABUIIUTH SIKICTb
HaBYaHHSI 3alIPONIOHOBAHUX TiOpUIHNX cucTeM. CTyIiHb yIPOBAIKEHHS - PE3YyJIbTATH JOCIiIP)KEHHS BIIPOBAIKEHO
B ToprosenbHOMY LIeHTPi "Mapc" y M. [leTpoBcbKe (akT yripoBamkeHHs Bif, 18.05.2010) i1 y Jlep>kaBHOMY HayKOBO-
BUPOOHMYOMY NifprueMcTBi "CrucTeMHi TexHosorii" B M. [JHIIponeTpoBChK (aKT yrpoBaakeHHs Bif, 14.06.2010);
HAyKOBI T10JIOXKEHHS, BUCHOBKU 1 peKOMeH1allii, BUKJIaJleHi B AUCePTallii, BAKOPUCTAaHO B HaBYaJIbHUX Kypcax
"HellpomMepeskeBi MeTOAM OOYMCIIIOBAJIBHOTO iHTEJIEKTY" Ta "[HTeIeKTyaJIbHUI aHali3 JaHUX", MO iX YUTAIOTh
CTy[I€HTaM CIIELiaJIbHOCTI "[HTeIeKTyaNbHi CUCTEMU IPUNHATTS PilleHb" XapKiBCbKOrO HAIiOHAJIbHOTO
VHiBEpCUTETY PaflioeseKTPOHIKY (aKT yrpoBamkeHHs Bif 06.09.2010). Cepa BUKOPUCTAHHS - B OpraHizallisix, 1o
3alIMalOThCS MPObIEeMaMU PO3POOJISIHHS IHTE€JIEKTYaJIbHUX CUCTEM HEUiTKOTO KJIaCTEPYBAHHS AHUX; Y
pi3HOMaHITHUX ranyssx, [ie IOTPi6HO IPyIyBaTH BXifHi JaHi 32 yMOB HEBU3HAYEHOCTI, 30KpEMa B CCTEMAaxX
BilleOHarsy, A1 CEIMEHTYBaHHS 300paKeHb, BUSBJISIHHS TIEBHUX 00'€KTiB Ha 300paXKEHHSIX TOILO; Y HABYAJIbHOMY

IIpoLieCi Mif, Yac MiAroTOBKY (axiBILiB y ranysi CUCTEM iHTEIEKTyaJbHOrO 06pOO6IIsIHHSA iHpopMalliii.

2. Research object - process of numeric data mining. Research target is the synthesis of data clustering methods
on base of self-learning spiking neural network under a priori and current uncertainty - when clusters of data
being processed overlap, are of complex form, or their amount varies with time, that ensure data processing speed
increase as well as the synthesis of analog-digital architecture of self-learning spiking neural network. Methods of
research: theory of computational intelligence - to define the research methodological foundations and context;
theory of artificial neural networks - to analyze spiking neural network architecture, to improve its learning
method and to modify multilayered spiking neural network; computational neuroscience - to analyze architecture
and self-learning capability of spiking neural network and to synthesize its analog-digital architecture; fuzzy logic
theory and cluster analysis - to synthesize hybrid fuzzy systems on base of spiking neural network; inductive
modeling and design of experiments theory - to synthesize varying architectures of spiking neural network;
automatic control theory - to synthesize analog-digital architecture of spiking neural network; simulation
modeling - to confirm efficiency of the designed systems employment. Theoretical and practical results of the
paper solves in total scientific task of data clustering under a priori and current uncertainty on base of self-
learning spiking neural networks. Scientific novelty: 1) hybrid self-learning spiking neural network for fuzzy data
clustering is proposed for the first time, that makes it possible to increase data processing speed when clusters to
be detected overlap as compared to known conventional methods of fuzzy clustering; 2) fuzzy receptive neuron
and, on its basis, architecture of input data fuzzification layer of self-learning spiking neural network is proposed
for the first time, that in contrast to the known input layer of population coding makes it possible to increase data
processing efficacy when there is a priori knowledge about task being solved; 3) analog-digital architecture of
basic self-learning spiking neural network based on the Laplace transform is proposed for the first time, that



makes it possible to describe biologically plausible neural networks functioning in terms of classical theory of
automatic control; 4) self-learning multilayered spiking neural network is improved by removing adjustable lateral
connections and decreasing number of learning methods down to one as opposite to the network proposed
initially; 5) spiking neural network learning method is improved, it updates not only neuron-winner synaptic
weights, but its neighbours ones also that in contrast to original method makes it possible to increase quality of
learning of the proposed hybrid systems. Degree of implementation - the research results are used in the
Shopping Center "Mars", Petrovske (act of 18.05.2010) and in the State Scientific Production Enterprise "Systemni
Tekhnolohii", Dnipropetrovsk (act of 14.06.2010); scientific statements, conclusions, and recommendations
contained in the thesis are used in courses "Neural network methods of computational intelligence" and "Data
mining" which are taught to students of the specialty "Intelligent Decision Support Systems" of Kharkiv National
University of Radio Electronics (act of 06.09.2010). The scope of use - in organizations that deal with problems of
fuzzy data clustering intelligent systems development; various areas where it is necessary to group input data
under uncertainty, particularly in video surveillance systems, for image segmentation, specific objects detecting on
images, etc.; in the education process for preparing specialists in the area of intelligent information processing.
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