O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U001497

Jep>kaBHUH peecTpaniliHuI HOMeP: 0113U000361

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 17-02-2016

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €TaIy:. AjanTuBHI METOIM KJlacTepu3allii Ta kinacudikauii JaHux, o MiCTATh HEBIZOMY KiJIbKiCTh

HpOHYCKiB Ta BI/IKI/I,E[iB 3 BUKOPDUCTAHHAM CHeLLia]IiSOBaHI/IX apXiTeKTyp Ta IMpaBUJI HABYdHHA
IToyaTok eramy: 01.2013
3akiHyeHHs eTamy: 12.2015

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

TloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (200 ITIB ¢izmyHOi 0c00H): XapkiBchkuil HaLiOHATbHUIA

YHIBEpCUTET PafioeIeKTPOHIKI

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: (057)7021397, (057)7021515

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. IPH.). 2026.67




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Heitpo-¢a3ssi cucremu 17151 NOTOYHOI KaacTepusalii Ta knacugikallii 1ocaigoBHOCTEN JaHUX 32 YMOB ix

BI/IKpI/IBJIeHOCTi BiILCYTHiMI/I Ta aHOMAaJIbHUMHU CIIOCTEPEKEHHAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Neuro-fuzzy systems for on-line clusterization and classification of data sequences in the conditions of their
distortion by absent and abnormal observations

Pedepar yKpaiHCBKOIO:

O6'eKT HOoCiKeHHS - ri6puAHi cucTeMy 064K CIIOBAILHOIO iHTEJIEKTY, 32ACHOBAHI Ha M'SIKUX Ta PiTKUX
004MCIIEHHSX, AJ1 IOTOYHOI KJacTepu3aalii Ta kiacudikallii BAKPUBJIEHUX JaHMX. MeTa IPOEeKTY - NOJabIIni
PO3BUTOK T€OPii, HOBUX METO/IB Ta 32CO06iB OOYMCIIOBAJIBHOTO iHTEJIEKTY, IPU3HAYEHNUX [1JIs1 PO3B'sI3aHHS IINPOKOTO
KJIacy 3a7a4 iHTesIeKTyaJbHOTO aHasli3y JaHUX i, [Iepll 3a Bce, KyacTepusallii Ta kinacudikaiii 3 BAKOpUCTaHHIM
HaMCy4YacCHINX IOCATHEHB Y L1ii ranysi (piaki o6uuciaeHHs, crailk-HepoHHI Mepexi, passi-cucteMu Tuny-2) y
peasIbHOMY 4Yaci 3a yMOB JediluTy Ta BUKPUBJIEHOCTI BUXigHOi iHdpopmauii. CTBOpeHO afanTuBHi ribpuaHi online
MEeTO[H KJlacTepusaliii Ta kiacudikanii JaHux, Mo MOXKyTb OyTH IIpeICTaBjleHi y BUITI] Tabanip "06'eKT-
BJIACTUBICTh" 260 6araTOBUMIpHUX YaCOBUX PsAiB. PO3p061eHO HOBI IIBUIIKOiI0Yi METOOY KJlacTepu3allii-
xiacudikauii, Mo Ha BigMiHY Bifl iCHYI0YMX 103BOJISIOTh 0OPO6IIOBATH iHPOPMALLiIO y IIOCTiIOBHOMY PEXMMI
p€asIbHOTO 4Yacy, Mpy LbOMY K KiJIbKICTb IIPOIIYCKIB, TaK i iX po3TamyBaHHs Y MACUBAaX JAHUX IIPUITYCKAIOTHCS
HeBimoMuMU. [lepenbayeHi peXkuMU SIK BiTHOBJIEHHS BUXITHUX MaCHUBIB, TaK i IpsIMoi iXx 06poOKH, [P IIbOMY
KiJIBKIiCTb IIPOITYCKiB € CIiBPO3MipHOIO i3 KiJIbKiCTIO HEBUKPUBJIEHUX JAHUX. 32 YMOB HAJJKOPOTKOI BUOIPKY AaHUX
nepenoaYeHo BUKOPUCTAHHS HOBOTO METOAY IIPOCTOPOBOI €KCTPANoJIsLii BKyIi i3 HAOOPOM pi3HOrO TUIY METPUK,
110 OpieHTOBaHi Ha po6OTY 32 yMOB BUKPUBJEHO]I iHpopmauii. 3arporioHoBaHi Helipo-¢dassi MeToau 30aTHi
00pOO6JISITH CYTTEBO BUKPUBJEHY iHdopMalito B online pexxumi. Po3pobiieHo Ta fociinkeHo metonu online
Kjlacrepusallii Ta kjacugikanii JaHUX y BUTJIAI TabIMLb "06'€KT-BJIACTUBICTE" Ta KOPOTKUX YaCOBUX PSLIB,
BKJIIOYAI0YY 6araToBUMipHi BEKTOPHi Ta MaTPU4Hi, 32 HASIBHOCTi aHOMaJIbHUX BUKHUZIB HEBiZoMOi mpupoau. Metonu
OIIMCAaHIi y BUIJISIi pEKyPEHTHUX IIPoLieyp abo IIpaBuJjl HEUiTKOTrO BUBEIEHHS Ta OPiEHTOBaHi Ha peasi3aliiio B
SIKOCTi aJIrOPUTMIB HaBUaHHSI-CaMOHaBYaHHs ribpuaHux Helpo-¢asai cucteM. BinMinzicTio nigxony, 1mo
MIPOIIOHYETHCS, € BUKOPUCTAHHS 3aMiCTh TPAAULIHUX pOOACTHUX KPUTEPIiiB HaBYaHHS a60 LibOBUX (PYHKIIIN
KJIacTepu3allii crentianbHOro Ty QyHKUiNA N0Ai6HOCTI, 1[0 NPUAYLIYIOTh aHOMasbHi BUuKugu. i ¢pyHkuii 3acHoBaHi
Ha Tak 3BaHUX "YACTKOBUX METPUKaX", IO JO3BOJIsIE BUKOPHUCTOBYBATH iX /1711 0OPOOJIEHHS JAHUX 3 [IPOIIyCKaMHu.
TaxuM 4MHOM, 3aIIPOIIOHOBAHI METOAM € [IBi4i POOACTHMUMHU SIK BiTHOCHO BUKUJIB, TaK i BIITHOCHO IIPOIYCKiB, B SIKUX
MiCTSTbCS 3ary6seHi criocrepeskeHHs. Llle omHiero 0co6MBiCTIO BBEIEHOTO MiAX0y € MOXKJINBICTh POGOTH 32 YMOB
KJIaciB, 10 NepeTuHaloThes. Lle 03Havae, 1o o/iHe CIIOCTEPEXXEHHS MOXKEe OJHOUYAaCHO HajlexkaTH IBOM abo Oinblie
KJlacaMm 3 Pi3HMMHU PiBHSIMU HAJIEXKHOCTI (B CEHCI TeOPii HeUiTKUX MHOXHUH). PEKypeHTHe IIpeJiCTaB/IeHHsI METO/iB
II03BOJIsIE BUKOPUCTOBYBATH iX 11711 HABYaHHS HEUiTKMX CAMOOPraHi30BHUX Mall, TP 1JbOMY Ba’KJIMBO, L0 SIK
¢dyHKUii noai6HOCTI, Tak i PyHKIil HaNe>XXHOCTI, TaK i PyHKIi cycincTBa caMOOPraHi30BHUX Mall € 3a CBOEID
CYTHICTIO SII€PHUMU (I3BOHYBATUMU) KOHCTPYKLSIMY, 1II0 MOXXYTb MaTU OGHOTUIIHY opMy KoliiaHiB. Lle 3HauHO
CIIPOIIly€ YUCEJIbHY Peai3allilo METOIB Ta MiJBUIIy€e MBUAKOII0 IPOLECIB OIIPALI0BAHHS BUKPUBJIEHUX JAHUX.
Po3pobseHo apxiTekTypu Ta nmpaBuiia on-line HaByaHHS Helipo-da33i cuctem Knacrepusanii, knacudikanii Ta
IiarHOCTYBaHHS Ha OCHOBi BUKPUBJIEHUX JAHUX, L0 MOCJiIOBHO HAAXOASTh HA O6POOKY, [IpY YOMY 1ii IaHi MICTSITh
SIK IIPOITYCKHU, TaK i aHOMasbHi BUKuAK. [Ipyn YoMy B IIpolieci HaBYaHHS-CaMOHAaBYaHHsI I1epef0ayeHo HalallTyBaHHs
He JIille CUHANTUYHUX Bar, ajne i QyHKIIill akTHBallii-HaleXXHOCTi Ta BlacHe apxiTekTypu. lle no3Boausno Ha
BiIIMiHY BiJl BIiJOMMX MiIXOMiB OIIPallbOBYBATH y P€aIbHOMY 4aci BEJIMKi MaCUBU IaHMX HA OCHOBI KOHLENLiNA Big
Data Tta Data Stream Mining. 3ariponoHoBaHo iMyHHU Hiaxin 7o kiacudikauii JaHuX Ta IPOrHO3yBaHHS YaCOBUX

PAJIiB 32 YMOB HasIBHOCTi aHOMaJIbHUX BUKHUJIB Y BXiJHMX JaHUX, 10 JO3BOJISIE MiABUIIUTY €(PEKTUBHICTb



iHTesIexTyanbHOI 06po6KM iH(dopMalii 3a 3a3HaYeHnX yMOB. OTpUMaHi pe3yJIbTaT! BilllIOBIJAIOTh CBITOBOMY PiBHIO
IOCSICHEHb Ta Ha CbOTO/HI HEe MalOTh aHAJIOTIB, OCKIJILKY BCi BiJlOMi aHAJIOTX Opi€eHTOBaHi Ha 0OPOOKY NAHUX Y
IIaKETHOMY PE€XXMMi, IPUYOMY 3aBJjaHHSI 0OPOOKY MPOLECIB Ta aHOMAJIbHUX BUKU/IIiB PO3IJIAIAIOTHCSI OKPEMO Ha
OCHOBi CTaTUCTUYHUX METOJ|B, 10 JKOPCTKO IIPUB'sI3aHi IO KOHKPETHUX TUIIiB po3noainis. On-line Bepcii cymicHoi

06pOOKY HEJIiHIMHMX CUTHAJIIB HAa CbOTO/IHI HEBITOMI.

Pedepar aHIJTiHCBKOIO:

An object of this research is hybrid systems of computational intelligence based on soft and liquid computing and
used for current clustering and classification of distorted data. The project's aim is further development of
theories, new methods and means of computational intelligence which are designated for solving a wide class of
Data Mining problems, especially clustering and classification with the help of the latest advances in this area
(liquid computing, spike-neural networks, fuzzy-type-2 systems) in a real-time mode under conditions of a lack of
initial information and its curvature. Hybrid adaptive online clustering and classification methods which can
process data in the form of "object-property" tables or multivariate time series have been developed. New fast
clustering/classification methods which make it possible (unlike existing well-known methods) to process
information in a sequential real-time mode, while a number of gaps as well as their location in data arrays are
assumed to be unknown. Such modes as output arrays' recovery as well as their direct processing are provided,
while a number of gaps is commensurate with a number of undistorted data. If a very short data sample is given,
then a new method of spatial extrapolation with a set of different types of metrics that has to work under
conditions of distorted information. The proposed neuro-fuzzy methods are capable of processing significantly
distorted information in an online mode. Online data clustering and classification methods have been developed
and researched. They process data in the form of "object-property" tables and short time series (taking into
consideration multivariable vector and matrix ones) in the presence of abnormal outliers of unknown nature.
These methods are described in the form of recurrent procedures or fuzzy inference rules to be later used as
learning/self-learning algorithms for hybrid neuro-fuzzy systems. A distinctive feature of the proposed approach
is the fact that special similarity functions which suppress abnormal outliers are used instead of traditional
learning robust criteria or clustering objective functions. These functions are based on the so-called "partial
metrics" that makes it possible to use them for processing data with gaps. Thus, the proposed methods are twice
robust both in terms of outliers and gaps that contain lost observations. There's one more feature of the
introduced approach. It can work under conditions when classes overlap. This means that one observation can
simultaneously belong to two or more classes with different membership levels (in terms of the fuzzy sets' theory).
The methods' recurrent presentation allows learning fuzzy self-organizing maps with their help. At the same time,
it is important that similarity functions, membership functions and neighborhood functions of the self-organizing
maps are in essence kernel (bell-shaped) structures which may have the same form of Cauchy functions. This
simplifies greatly the methods' numerical implementation and increases a processing speed of distorted data.
Architectures and on-line learning rules for neuro-fuzzy systems for clustering, classification and diagnosis have
been developed. They are based on distorted data to be sequentially processed. The data contain both gaps and
abnormal outliers at the same time. Moreover, while learning /self-learning a neuro-fuzzy system, it's assumed
that not only synaptic weights, but actually both activation/membership functions and an architecture will be
tuned. This fact allowed processing large data sets based on the concepts of Big Data and Data Stream Mining in a
real time mode unlike other well-known approaches. The introduced immune approach to data classification and
time series prediction under conditions of abnormal outliers in input data improves an efficiency of intellectual
information processing for these conditions. The obtained results correspond to international standards and
achievements and have no analogues as all known analogues are focused on processing data in a batch mode while
processing operations and abnormal outliers is considered separately based on statistical methods that are tightly
connected to specific types of distributions. Online versions of compatible nonlinear signal processing are

currently unknown.

Ingexc YIK: 519.7:004.8, 519.7:004.8
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: AnanTusHi ri6puziHi mBnakoziodi online metonu kactepusauii Ta kacudixarii 3a
HasIBHOCTI HEBiZOMOI KiJIbKOCTi IPOIYCKiB Ta aHOMAJIBHYX BUKUJIB, 1[0 OPi€EHTOBHI Ha BUKOPUCTAHHS y MOPpUIHAX

Helipo-das3i-cucremax.

Hazpa HTII anrsiicbKoI0: Adaptive hybrid high speed online methods of clustering and classification under

unknown gaps number and outliers, which can be used in hybrid neuro-fuzzy systems.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

l'any3b 3aCTOCYBaHHS: 63.9

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Creopeno agantuBHi ri6puasi online Mmetoau knacrepusariii ta kiacudikaiiii JaHUX, 10 MOXKYTb
OyTu NpeJCTaBJIeH] y BUIJISAI Ta6IMLb "06'€KT-BIACTUBICTD" 200 6araTOBUMipHUX YaCOBUX pAliB. Po3po6eHo HOBI
IIBUJIKOZI0Yi METOAM KilacTepusallii-kiacudikalii, o Ha BifMiHy Bifl iCHYIOUMX JO3BOJISIIOTH OOpOOJIIOBaTH
iHdopMallilo y IoCIiJOBHOMY PEXHMI PEaJIbHOTO 4acy, IPY IibOMY SIK KiJIbKiCTb IIPOIYCKIB, TaK i iX po3TallyBaHHS y

MaCHBaX NAHUX IIPUITYyCKAIOTbCA HeBiILOMI/IMI/I.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 5 pokis
3aKiHYeHHs eTamy:
Cno>kuBaui npo,uyKuii': MEeAMYHI 3aKJIaJii; KOCMiuHi raysi; 06'eKTH,IKi MaloTb OXOPOHHI CIIy>KO1
IlepcrieKTHBHI PUHKH: Vkpaina Ta iHui Kpainn
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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