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Pedepar:

1. O6'eKT mOCHiIKEeHHs -~ TUHAMIYHi CTOXaCTUYHI IPOLeCH, IO MPOTIKAIOTh B YMOBax [MOBHOI a60 4aCTKOBOI
anpiopHoi Ta NOTOYHOI HEBU3HAYEHOCTI 010 MaTEeMaTUYHOI MOJeJli TaKUX IIpoLeciB Ta ii mapameTpis. MeTta
IOCJiIKEHHS - pOo3p0o0Ka ribpuaHNX €BOIOLIMHUX ITYYHUX HEMPO-(a33i Mepexx Ta MeTO/iB iX HaBUYaHHS 3
iJBUIIEHHOO IIBUAKOIIE€I0 Ta MOXKJIMBOCTSIMU IHTEPIIPETALil BUXiITHOTO CUTHAJIY, & TAKOX IapAMETPUYHOI i
CTPYKTYpHOI ajarnratiii B pexxumi nocigoBHoi 06pobku indpopMaliii. MeTonu JocimKeHHs: Teopis MTyYHUX
HEVPOHHUX MEPEX, KOTPpa 403BOJINJIA CUHTE3yBaTU HOBi apXiTeKTypU HEIPOHHUX MEPEX, 110 POCTYTh, HEUiTKa
JIOriKa, 10 Aajla MOXKJIMBICTb peasli3yBaTy HEUiTKAY BUCHOBOK HAa OCHOBI pO3pO0JIEHUX apXiTEKTYp, TeOopis
onTuMizauii, mo 3a6esnevynsa po3pooKy METO/iB HAJIAIITOBYBAHHS CUHANITUYHYX Bar 3 MMiBUIIEHO0 MBUAKOIIEL i
CTIiKiCTIO 10 3allyMJIEHMX JaHUX, & TAaKOX arnapaTr MaTeMaTU4YHOI CTATUCTUKY, CIIMPAIYUCh Ha KU, OyJia
[IPOBEEHA CUCTeMaTH3allisg i BAKOPUCTaHHSI OTPUMAaHUX B PE3yJIbTaTi pOOOTU JAHUX 711 HAYKOBUX i IPAaKTUYHUX
BUCHOBKIB. TeopeTnyHi i MpakTU4Hi pe3ysbTaTi po60TU B CYKYTHOCTi PO3B'S3YyI0Th HAYKOBY 3a/1a4y [IPOTHO3YBaHHS

4y kiacudikalii 3a yMoB anipiopHoi Ta IOTOYHOI HEBU3HAYEHOCT] [TapaMeTPUYHOI Ta CTPYKTYPHOI HEBU3HAYEHOCTI



Ha OCHOBI riOpUAHNX €BOJIOLIMHUX HEPOHHUX MepexX. HaykoBa HOBU3HA: 1) Brieplie 3al1pONOHOBaHi
crienianizoBaHi apxiTeKTypyu OPTO-CHUHAICA, OPTO-HENPOHA Ta NOBITHOTO OPTO-HENPOHA, KOTPi BUKOPUCTOBYIOTh
KJIACUYHIi CUCTEMU OPTOTOHAJIbHUX IOJIIHOMIB y SIKOCTi aKTMBaLiMHUX QPYHKLIN, & TAKOXX METOJH, 10 JO3BOJISIIOTh
[IPOBOJMATH HAJIAIITOBYBAHHS iX BAarOBUX KOe(QillieHTiB B IaKETHOMY PEXUMI i pexXuMi ocigoBHOI 06pO6KU
indopmatiii, o 703BOINIIO MPUCKOPUTH YAaC HaBUYAHHS BUILE3a3HAYEHUX apPXIiTEKTYp Yy NOPiBHSIHHI 3 KJITAaCUYHUMU;
2) BIepllle 3allpOIIOHOBAHA apXiTeKTypa 6araToBUMipHOI KackagHoi Heo-(a33i HelipOHHOI Mepexi, KoTpa SIBJIsIE
c06010 Hellpo-¢as3i cucrteMy 3 6araTolIapOBUM HEUITKUM BUBELEHHSM, 3laTHy 00p006JIsiTH 6araTOBUMIipHI 110 BXOAY
i BUXO/ly MAaCUBY JaHUX WIBUAIIE, HiXK KIACUYHI apXiTEKTYpH, Ta aBTOMAaTUYHO CUHTE3yBaTU CBOIO APXiTEKTYPY,
aJanTyovuCh il 3MiHM 30BHIIIHIX YMHHUKIB IIpoLiecy; 3) Blieplie 3alIpOIIOHOBaHi METOAM HaBYaHHS KaCKaTHUX
HEMPOHHUX MEPEX, 32aCHOBAHI HA €KCIIOHEHIIITHO 3Ba)KEHOMY PEKYPEHTHOMY METO/Ii HAallMEHIINX KBaApaTiB
I[Tetepku Ta Teopemi I'pesins i popmyni GpobeHiyca 1711 06epHEHHS! BEIMKUX MAaTPULlb, 110 103BOJISIIOThH
BUPIillyBaTH 3a7a4i y pe>XXnMi NOoCiioBHOI 06po6KU iHdopMallii Ta NpUIMBULMINTY IIPOLLEC HAJIAIITOBYBAHHS
BaroBux KoediljieHTiB KaCKaJHUX HEMPOHHUX MEPEX Y IOPIiBHSHHI 3 KJIaCUYHUMU apxiTeKTypamu,; 4)
MoaudikoBaHa KacKaJHO-KopeJsliiiHa apxitekTypa Panbmana Ta Jleb'epa, IISXOM 3aMiHM IITYYHUX HEHPOHIB y
BYy3JIaX apXiTeKTypy Ha OPTO-HEMPOHU, KBaAPATUYHiI HEMPOHU Ta Heo-(a33i HEMPOHH, IO JO3BOJINJIO 3HAYHO
3MEHIINTY YaC HaBYaHHS MEPEXI, IOPIBHSHO 3 IPOTOTUIIOM, OTPUMATH JIiHTBICTUYHY iHTEPIIPETAlil0 BUXiTHUAX
CUTHAJIiB, CIIPOCTUTHU apXiTEKTypy IJIs1 peaisalii Ha naTax, BiANoBigHO [0 00paHOro TUIY LITYyYHOTrO HEMPOHA Y
By3Jl1aX; 5) HaOyB M0JAabLUIOr0 PO3BUTKY METO]] CaMOOpraHisallii apxiTekTypy HeIipOHHOI Mepexki, 3aCHOBaHUII Ha
MI'YA, mnsxom 3aminy N-anasis, o0 BUKOPUCTOBYIOThCS TPAIULIiHO, Ha Heo-($a33i HeHpOHH, 10 JO3BOJINIIO
aBTOMAaTHUYHO OTPUMATHU Helpo-¢as3i apxXiTeKTypy ONTUMAaJIbHOI CKIIAAHOCTI, siKa 3abe3reyye JIiHrBiCTUYHY
iHTeprnpeTalilo BUXiIHOrO CUTHAJy LIJISXOM 6araTolapoBOrO HEYiTKOro BUBeAeHHs. CTYIiHb YIPOBAIKEHHS -
Pe3yJIbTaTU JOCIIiIKEHHS BIPOBAIXEHO Ha Jlep>KaBHOMY HayKOBO-BUPOOHMYOMY MifgIpueMcTBi "CUCTEMHI
TEXHOJIOTII", 10 MifTBEPAKYEThC akTOM Bif, 8.06.2010; HayKOBi TOJIOKEHHS, BUCHOBKY i pEKOMEH 1allii, BUKJIaJIeHi B
Iycepralii, 6y BUKOPUCTaHi IpY NigroToBLi Kypcy "HellpomepeskeBi METOAU 00YMCIIIOBAJIBHOTO iHTEIEKTY", 1110
YUTAETLCS CTyIEHTAM-MariCTpaHTaM CIIeLiaJbHOCTI "[HTeJIeKTyasIbHi CUCTEMU IIPUMHATTS pillleHb" XapKiBCbKOTO
HalliOHAJIbHOTO YHIBEPCUTETY PalioeIeKTPOHIKHY, 10 MiATBEePAXYeThCsl akToM Bif 15.09.2010, a TaKOXK y HAyKOBO-
IOCTiIHUX po6oTax XapKiBCbKOI'O HalliOHAJILHOIO YHIBEPCUTETY pajioesIeKTPOHIKH, 110 MifTBEPIKEHO aKTOM Bif,
26.05.2010. Cdepa BUKOPUCTAHHS - HAYKOBi Ta NPaKTU4YHi pe3yJbTaT AUCepTaLiliHOi po6OTU MOXKYTh OyTU
BMKOPHMCTaHI B OpPraHisalisx, mo 3aiiMaloThCsl IPO6ieMaMU PO3POOKHU iHTEIEKTYyaIbHAX CUCTEM OOPOOKH JAHUX; Y
rany3sx ¢iHaHciB, eHepreTuky, HAQTOXIMil, TpaHCIOPTY, MEOULMHY, 610JI0Tii Ta eKoJIorii; y HaBYaJIbHOMY IIPOLeCi
IIpU NiAroToBUi QaxiBLiB y rajyssx CUCTEM iHTeJIeKTyaslbHOI 00po6KU iH(opmaliii.

2. Research object - dynamic stochastic processes under conditions of complete or partial, a priori and current
uncertainty about the mathematical models of such processes and their parameters. Research target is the
synthesis of hybrid artificial evolving neuro-fuzzy networks and learning algorithms for them with increased
performance, capability to provide linguistic interpretation of the outputs, and possibility to adjust their structure
during data processing in sequential mode. Methods of research: theory of artificial neural networks - to
synthesize new growing architectures of neural networks; fuzzy logic - to made possible to produce fuzzy
inference out of the suggested architectures; optimization theory - for synthesis of new learning algorithms with
increased performance and possibility to process noisy data; apparatus of mathematical statistics - to analyze
received results and make scientific and practical conclusions. Theoretical and practical results of the thesis in
general solve scientific problems of forecasting and classification under the conditions of high-level uncertainty
using the hybrid evolving neural networks. Scientific novelty: 1) specialized architectures of ortho-synapse, ortho-
neuron and double-neuron, which use classical systems of orthogonal polynomials as activation functions, are
proposed for the first time, as well as methods for adjustment of their synaptic weight coefficients in batch mode
and mode of sequential information processing; 2) multi-dimensional architecture of the cascade neo-fuzzy neural
network is proposed for the first time, which is a neuro-fuzzy system with multi-layered fuzzy inference, capable
of processing multi-dimensional input and output data faster than classical architectures, and with capability to
adjust its own architecture automatically, adapting to changes in external factors of processed data; 3) learning



methods of cascade neural networks based on exponentially weighted recursive least squares Peterka method,
Greville theorem and Frobenius formula for inversion of matrixes with a large dimensions are proposed for the
first time, allowing to solve problem in sequential mode of information processing and making it possible to
increase performance of suggested neuro architecutres in comparison to conventional neural networks; 4)
modified cascade-correlation Fahlman & Lebiere architecture by replacing the artificial neurons in the nodes of
architecture with ortho-neurons, quadratic neurons, and neo-fuzzy neurons, what lead to significant reduction of
training time in comparison with the prototype, a capability to obtain linguistic interpretation of the output
signals, and simplifying the architecture for the implementation in hardware, according to the selected type of
artificial neuron in the nodes; 5) method of self-organizing neural network architecture based on the GMDH is
improved by replacement of N-Adalines used conventionally with the neo-fuzzy neurons, what allows
automatically receive neuro-fuzzy architecture with optimal complexity, which provides a linguistic interpretation
of the output signal by means of multilayered fuzzy inference. Degree of implementation - the research results are
implemented in the State Scientific-Production Enterprise "Systemni Tekhnolohii" (act of 08 /06 /2010), scientific
statements, conclusions and recommendations contained in the thesis, were used for preparation of the "Neural
network methods of computational intelligence" course, which is taught to students of the specialty "Intelligent
Decision Support Systems" at the Kharkov National University of Radio Electronics (act of 09 /15/2010), as well as
in research projects of Kharkov National University of Radio Electronics (act of 5/26 /2010). The scope of use - in
organizations that deal with problems of intelligent data processing and in the areas of finance, energy,
petrochemicals, transportation, medicine, biology and ecology in the learning process in the preparation of
specialists in the field of intellectual processing information.
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