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1. IndpopmauiitHa TexHOJIOTIS Knacudikallii BIOPsSAKOBAHUX MACUBIB IaHUX i3 PpaKTaJIbHUMU BIACTUBOCTSIMU

METOJaMM1 MAalIMHHOI'O HaBYaHHSI

2. Information technology of classification of ordered data arrays with fractal properties using machine learning
methods

Pedepar:

1. Inceprarniio mpucssiaeHo po3poodii inpopmarifiHoi TexHosorii knacudikauii yropsaKoBaHUX MacHBiB JAaHUX
(YM[I), sixi MmatoTh ¢pakTasbHi BIaCTUBOCTI, 3 BAKOPUCTAaHHSM METO[IiB MAIIMHHOIO HaBYaHHS. B po6oTi mporpamHo
peasizoBaHo Metoau reHepauii YM] 3 MysibTU(PpaKTaIbHMMU BJACTUBOCTSIMU Pi3HUX TUIIB. 31iiICHEHO YU CEIIbHI
€KCIIEPMMEHTH, IIPY BUKOHAHHI SKUX IPOBOAMIACS KlacuQikallisg pi3HUX THUIIIB YIOPSAKOBAHUX AAHMX, MHOXKMHA
YM]I posbuBanack Ha Kjacu 3a ixHiMy QpaxkTaIbHUMU BIACTUBOCTIMU. SIK Kilacu@ikaTopu 3aCTOCOBAHO
aHcamb0J1eBi METOU JlepeB pillleHb Ta HEMPOHHI MepeXxi, y IKOCTi 03HaK Npu Kiacudikaliii BUKOpHUCTOBYBaINCs
CTaTUCTUYHi, (PpaKTayibHi Ta peKypeHTHi xapakrepuctuku YM]. JlocnimKeHHs IoKa3aay, o AianazoH
MyJIbTU(PaKTalbHUX i CAMOMNOIOHMX BIACTUBOCTEN MACHUBIB JaHUX Biflirpae BaXKJIMBe 3HAYEHHS 117151 BUOOPY

kiacudikaropa i Habopy 03HaK, Ta, Bif[IOBiAHO, TOYHOCTI Ki1acudikanii. SIkimo BnopsakoBaHi gaHi



XapaKTepU3yIOTbCS CUIbHO BUPAXEHUMU MYJIbTU(PAKTATILHUMU XapaKTEPUCTUKAMU, B Oi/IbIIOCTI BUTIATKiB
IOCTAaTHBO BUKOPUCTOBYBATU 3HaueHHs YM]I gk o3Haku pu kiacudikaiii 3 BUKOPUCTAHHSIM aHCaMbJIeBUX METO/iB
IlepeB pillleHb; TaKOK BOHU €(PEeKTUBHO KIacUQiKyI0ThCs 32 PpaKkTaJbHUMU XxapakTepucTukamu. Sxmo YM]I mae
MOHO(]PAKTaJIbHI BJIACTUBOCTI, TO TaKi JaHi AOLiIbHO KJIaCU(iKyBaTU 3 BUKOPUCTAHHSIM PEKYPEHTHUX Ta
dpaxTanbHUX XapaKTEPUCTHUK 32 OIIOMOT0I0 HEMPOHHUX Mepek. Hailbinbul ckiagHuM BUNaAKOM € Kiuacudikallis
YM], siki MaioThb €1a60 BUPaKeHY MyJIbTU(QPAKTaIbHICTb Ta CJ1a0Ky aBTOKOPEJISILiHY 3aIeXHICTb. Y IbOMY
BUIIAJIKy IPOIIOHYETHCS 3aCTOCYBAaTH aHCAMOJIb 3 BUKOPHUCTAHHSIM SIK OKPEMUX Ky1acu(pikaToOpiB HEIPOHHUX MEPEX
Ta BUIIAJKOBOTO JIiCY, [Ie¢ B IKOCTi O3HaK BUKOPUCTOBYIOTbCSI (PPAKTAJIbHI Ta PEKYPEHTHI XapakTrepuctuku YMII.
Po3pobieHa TeXHOJIOTIs 103BOJISIE BUKOPUCTOBYBATH ii 1151 004YMCIIEHHSI [I0Ka3HMKA XepCTa 32 YaCOBUMU PslaMU Ta
IO3BOJISIE BMEHIIUTY JOBIpYMI iHTEPBAJ OL[iHKM NIOKa3HMKA XepCTa B [IeKijIbKa pasiB. 3anporoHOBaHA
iHpopMaliiiHa TEXHOJIOTiS aHami3ye BXigHU NMOTiK iHdopmaliii Ta 06upae Habip XapakTepUCTUK KaacudikaTtopa aJst
Makcumizanii ToyHocTi knacudikauii YMJI. Takum unHOM, iHPopMarliifiHa TeXHOJIOTiS N03B0JIse KiuacudikysBaTtu gaHi
3 pi3HUMU QpaKTaJbHUMU BJIACTUBOCTSIMH, 1110 1O3BOJISIE BUKOPUCTOBYBATH ii 11 Kyacudikallii yriopsiKOBaHUX
MaCHBIB JaHUX Pi3HOMaHITHOI IpUPOAM, HANIPUKJIAL, 111 BUsiBIeHHs1 DDoS-arak B iHQOKOMYHIKALIHUX aHUX,
YTOYHEHHS [iaTHO3Y 3a 3allMCaMU eJIEKTPOeHLedasorpamu Ta enekTpokapaiorpadii, knacudikauii ceiicMivHUX

MOJIii 32 ceficMOrpaMaMi TOLIO.

2. The thesis is devoted to the development of information technology for the classification of ordered data arrays
(ODA), which have fractal properties, using machine learning methods. The methods for generating ODA with
multifractal properties of various types are implemented in software. The series of experiments in which different
types of ordered data split into classes according to their fractal properties were carried out. Ensemble methods of
decision trees and neural networks were used as classifiers. The statistical, fractal and recurrence characteristics
of ODA were used as features in the classification. Studies have shown that the range of multifractal and self-
similar properties of data set plays an important role in the choice of a classifier and set of features, and,
accordingly, classification accuracy. The proposed information technology analyzes the input information flow and
selects classifier and features r to maximize the classification accuracy. The developed technology makes it
possible to classify data with various fractal properties, for example, to detect DDoS attacks in infocommunication
data, to clarify the diagnosis based on electroencephalogram and electrocardiography records, to classify seismic
events for seismograms, etc.
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