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Ha3sBa po6oTH yKpaiHCBHKOIO:

EBosoniiini ribpuiHi CuCTeMU OOYMCIIIOBAJIBHOTO iHTEJIEKTY 3i BMIHHOIO CTPYKTYPOIO [J1s1 iHT€J1eKTyabHOTO

aHaJli3y JaHux

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Evolving hybrid systems of computational intelligence with variable structure for data mining

Pedepar yKpaiHCBKOIO:

O6'eKT IOCIIIPKEHHS - iHTEJIEKTYaIbHUI aHaJi3 JaHMX 32 YMOB IIOBHOI 260 YaCTKOBOI allpiOpHOi Ta MOTOYHOI
HEBU3HAYEHOCTi Ha OCHOBI riOpUAHUX CUCTEM OOYUCIIIOBAIbHOTO iHTEJIEKTY 31 3MiHHOIO CTPYKTYPOIO, 1110
€BOJIIOLiOHYIOTh. MeTa OCIiIKEHHS - POo3po6Ka (as3i-craiKk-HelpOHHOI MepeXXi i3 3MiHHOIO KiJIbKiCTIO KJIacTepiB
Ha aHaJIOroBO-UN(POBUX CHANK-HelpoHax. Po3po6Ka Ta JOCTiIKeHHS ONTUMAJIbHUX 32 MIBUAKOIIEI0 €BOJIOIIHIX
aJITOPUTMIB NIPOLIeCiB IPUMHATTS pillleHb B CUCTEMaX 3 iHTepBaJIbHUMU QYHKLISIMUA HaJIEXKHOCTI, €BOJIIOLiMHI
aJITOPUTMHU ITPOCTOPOBO-YACOBOT0 aHali3y BileoaHux . Po3pobka MeTofiB, Mozesiel i IpoLenyp CUHTe3y HEUiTKAX
HellpoMepeXXeBUX PETyJISITOPIB 3 IMyHHUM HAaCTPOIOBAaHHSM CTPYKTYPH Ta MapaMeTpiB cucTtemu.byso nposeneHo
IOCJIIPKEHHS y rajy3i HEMPOHHUX MEPEX TPETHOTO MOKOJIIHHS - CIIalK-HEMPOHHUX MEPEX, 110 3aCHOBAHI HA HOBIN
napagurmi pifkux oobuuncieHs. Li Hefipomepexi MalOTh HU3KY IlepeBar nepe;q TpafulifHUMU MepekaMy, aje 5K 3
TEOPETUYHOI, TaK i 3 IPaKTUYHOI TOUYKM 30PYy ri6pUAHUX CUCTEM OOYUCIIIOBAHOTO iHTEJIEKTY Helpo-Qasai
KOHCTPYKLii Ha OCHOBI LbOTO MiAX0Ly HEBiOMI. JJOCIIIKEHHS TPOBOIMNIIMCS LOCIIIKEHHS Y HAIIPSIMKY CTBOPEHHS
HOBUX TiOpUIHUX CHUCTEM OOUYMCIIIOBAHOIO iHTEJIEKTY: CaMOHAaBYaHHUX CIIalK-Helpo-das3i cucrem. B pamkax 1jp0ro
nigxomy 6yJ10 po3po6JIEHO OPUTiHAJIBHY IiOPUHY CAMOHABYaHHY (Pa33i-Craiik-HEHPOHHY MEPEXY IJIs1 HEYIiTKOI
KJIaCTepuU3allii, 110 B ITOPiBHSIHHI i3 BiJOMMMU CUCTEMaMU HEUITKOI KlacTepu3alii Mae MiiBUIIEHY IBUAKOIIIO 32
YMOB, KOJIM KJIaCTEPU [IePETHUHAIOTHCS. Briepiie BBeIeHO HEUiTKi pelenTOPHiI HelpoHy, o (GopMyIOTh map
dazzidikanii BXigHUX JaHUX CAaMOHABYAHHOI CIalK-HEMPOHHOI Mepexi, 110 J03BOJIMB MiTBULIUTHA TOYHICTh Ta
IIBUAJIKICTb OOPOOKY JAHMX Y ITOPIBHSIHHI i3 BiIOMUM MONYJISILIMHAM KOJLYBaHHSM, IPUMHSITUM Y BiJOMUX CHAMK-
HEPOHHUX Mepeskax. Bripele BBeIeHO Ta JOCTiIXEHO aHANIOro-1u(pPOBi apxiTeKTypy CaMOHABYaHHUX CIIAlK-
HEMPOHHUX MEPEX Ha OCHOBI HETIEPEPBHOTO Ta TUCKPETHOTO JIanjgacoBOro NEPETBOPEHb, 11O JO3BOJIMIIO ONIUCATU
(YHKIIOHYBaHHS HEMPOMEPEX Ha OCHOBI PiIkMX 06UKCIIEHb Y TEPMiHax Teopii aBTOMaTUYHOIO KepyBaHHSI.
ExkcriepuMeHTaIbHO OBENEHO, O KiJIbKICTh €M10X HaBUYaHHS TaKUX FiOPUIHUX CUCTEM 3HUKYETHCS, SIK MiHIMyM, Ha

[IOPALOK B MTOPIBHAHHI 3 CUCTEMaMU APYroro roKOJIiHHA.

Pedepar aHI1iliChKOIO:

The object of the study is intelligent data analysis in conditions of total or partial a priory and ongoing uncertainty
and based on evolving hybrid systems of computational intelligence with variable structure. The purpose of the
study is developing of a fuzzy-spiking-neural clustering network on analog-digital spike-neurons, able to work in
conditions of variable number of clusters; research and developing of speed-optimal evolutionary algorithms and
decision making processes in systems with interval membership functions and evolutionary algorithms of spatial-
temporal analysis of video data; developing of methods, models and procedures for synthesis of neuro-fuzzy
regulators with immune adjusting of the system's structure and parameters. The studies in area of 3rd generation
of neural networks (spiking-neural networks based on a new paradigm of liquid computing) are conducted. These
neural networks have some advantages over traditional networks, but both theoretically and practically there
aren't known computational intelligence evolving hybrid systems based on this approach. That's why the study was
focused on creation of new computational intelligence hybrid systems: self-learning spiking-neuro-fuzzy systems.
Under this approach was developed an original hybrid self-learning fuzzy-spiking neural network for fuzzy
clustering, which has improved performance in conditions of overlapping clusters in comparison with the known
fuzzy clustering systems. For the first time was introduced fuzzy receptive neurons forming an input data



fuzzification layer of spiking-neural networks that allow to improve the accuracy and processing speed in
comparison with traditional population coding that are used in known spiking-neural network. For the first time
was introduced and investigated analog-digital architectures of self-learning spiking-neural networks based on
continuous and discrete Laplace transforms that allows to describe the functionality of liquid computing based
neural networks' in terms of automatic control theory. It is experimentally proved that the number of training
epochs of such hybrid systems is reduced to at least an order of magnitude in comparison with systems of second
generation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeToqy CTBOPEHHS K/IACTEPUBYI0UMX (Bassi-Crailk HEHPOHHMX MEPESK Ta MPOLECIB

IIPUMHATTS pilleHb B CUCTEMAX 3 iHT€PBAJIbHUMU (PYHKLISIMU HAJIEXKHOCTI.

Haszsa HTII anrJificbKo10: Methods of design clustering fuzzy-spiking neural networks and decision making

processes in the systems with interval membership functions.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3s 3acToCcyBaHHS: 72.60

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [TpoeeneHo nociimpkeHHs y rajysi HEMPOHHUX MEPEX TPETHOTO MTOKOJIHHS ~ CIalK-HENPOHHUX
MepeX, 10 3aCHOBAHi Ha HOBil Napagnrmi pigkux o6uncieHs. Po3po6seHo opuriHaibHy riOpUiHy CAaMOHABYAHHY
(daszi-crnark-HeNpOHHY MepesXy AJIs1 HEeUiTKOI KylacTepu3allii, o B IOPiBHSHHI i3 BiTOMUMU CUCTEMaMU HEYiTKO]
KJIacTepu3allii Ma€e MiJBUILIEHY MBUIKOIIIO 32 YMOB, KOJIA KJIACTEPHU MIEPETUHAIOTLCS. BBeIeHO HeviTKi peenTopHi
HelpoHH, 1o GopMyIoTh map ¢asszidikalii BXiZHMX JaHUX CaMOHABYaHHOI ClIalK-HEMPOHHOI Mepexi, 1[0 103BOJIMB
MiIBUAIMINATY TOYHICTb TA WBUAKICTh OOPOOKY JAHUX Y MOPIBHSHHI i3 BiTOMUM MOMYJISILIMHAM KOJYBAaHHSM,

MIPUMHSATHAM Y BiIOMUX CIIalK-HEPOHHUX MEPESKAX.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 5 pokis
3aKiHYeHHs eTamy:
Crno>KkuBavi NPOAYKIIii: MennuHi 3aKIayu; KOCMidHI rajysi; 06'eKTH, K MAlOTh OXOPOHHI CIIyK6u
IlepcneKTHBHI PHHKH: YkpaiHa Ta iHuwi Kpainu
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X. 3aKJII0YHi BiIOMOCTI
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IBamenko I'.C.
Akcak H.T.
Ba6eHko B.O.
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Becapab [I.A.
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Bunokyposa O.A.
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BosikoBa B.B.
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Iprok Al
3apoposkHa €.B.
KepHocos M.A.
Kupiii B.B.
Komyurin B.B.
Komnamiani [1.C.
Kopa6aboB M.M.
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Kipiuenko JI.O.
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MamomuH JI.A.
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MenbHiKoBa M.O.
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