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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. IHopmaliiiiHa TEXHOJIOTisI HA OCHOBI CaMOBaJlilOBaHOi TeHEPAaTUBHOI 3MarajbHOI Mepexi

2. Information Technology Based on Self-Validated Generative Adversarial Network

Pedepar:

1. luceprauiitna po6ora: 208 c., 5 Ta61., 109 puc., 5 gog., 131 mxepen. IHOOPMALIITHA TEXHOJIOTISI HA OCHOBI
CAMOBAJIIIOBAHOI TEHEPATMBHOI 3MATAJIbHOI MEPEJKI MeToto moC/imKeHHS € TOKPalleHHS SIKOCTi
reHEPYBaHHS JAHUX HIJIIXOM CTBOPEHHS MOJIeJiel], 3aCHOBAaHMX Ha apXiTEKTypi TeHEPaTUBHUX 3MarajabHUX MEpeX, i
METO/IiB OLIiHIOBaHHSI Pe3YJbTaTiB iX reHepyBaHHSI, a TAKOXK CTBOPEHHS iH(OPMalliiiHOI TeXHOJIOTii Ha OCHOBI
CaMOBaJIiZloBaHOi reHepaTUBHOI 3MarajibHOi Mepeki. O6'eKT LOCIiIpKEHHs — [IpoLjeC CTBOPEHHS], TPEHYBaHHSI Ta
OLIiHIOBaHHSI Pe3yJbTaTiB reHePaTUBHUX 3MarajbHUX Mepex. [IpeIMeT NociiKeHHs — MaTeMaTUYHi MoJieli Ta
METOM IJIMOOKOTO HaBYaHHS [I71 F€HEPYBaHHS JAHUX, OLIiHIOBaHHS SIKOCTi 3T€HEPOBaHUX AAHUX. Y NOCiIKeHHI
BHMKOPHCTOBYBaJaCh 3araJibHOHAYKOBA METOM0JIOTiSI IPOBEeAEHHS JOCiIKEHb | IPUHLUIIY CUCTEMHOTO MiTX0my, a
came: aHaJi3 JliTepaTypHUX IpKepeJl Ta IPeJMeTHOI 00J1acTi, OrJIs], Ta IOPiBHSHHS iCHYIOUMX MOZeseH,
€KCIIEPMMEHTAJIbHI JOCJIIPKEHHS], KOMITIOTEPHI €KCIIEPUMEHTH, IPOEKTYBAaHHS [IPOTPaMHOTr0 3a0€3I1€4eHHs],
MEeTO/IY MAIIMHHOTO Ta [VINOOKOT0 HaBYaHHSI, METOM KOMITIOTEPHOTO 30py Ta 06POOKU 300paKeHb. 3 MOMEHTY

npopuBy y cdepi rinubokoro HaByaHHs y 2012 poui reHepaTUBHI MOJeJli, 30KpemMa reHepaTrUBHI 3MarajbHi Mepexi,



CTaJIi KJIIOYOBUMU iHCTPYMEHTAaMU CTBOPEHHSA WITYYHUX OAHUX, SKi IIMPOKO 3aCTOCOBYIOTHCA Y HaVLli, AU3aliHi,
MMCTELTBI Ta ayrmeHTalii fanux. OJHaK, MONpPHU JOCATHYTI YCIiXH, FTEHEPAaTUBHI 3MarajibHi Mepesi MaloTh HU3KY
npo6sieM, cepeq, IKMX OLiHIOBaHHSI SIKOCTi pe3yJIbTaTiB, 06’'€KTUBHICTh BUOOPY HalKpallux Mozesieil Ta sIKiCTb
4aCTKOBOTI'O reHepyBaHHsL. Lle Bumarae po3po6Ku HOBOI iH(pOpMaLifiHOI TEXHOJIOTii CaMOBaJIiI0BaHUX F€HEPATUBHUX
3MarajJbHUX MEpeX, sIKa 3a0e3redyBaTiMe sIKiCHe TeHepyBaHHS JaHUX Pa3OM i3 CerMeHTaliiHUMU MiTKaMH,
YAOCKOHAJIEHHS METPHK [IJI OL[iHIOBaHHS YaCTKOBOI'O F€HEPYBAHHS Ta CTBOPEHHS JOCTYIIHOIO IPOrPaMHOTO
3abe3ne4yeHHs JJ1s1 IIMPOKOTro 3aCTOCYBaHHA. HayKoBi I0JI0XKEHHS, OTPUMaHi Iifi yac HallMCaHHA JucepTalifHol
po60THU, CIIPUSIIN PO3POOJIEHHIO Ta CTBOPEHHIO iHOPMAaliliHOI TEXHOJIOTi Ha OCHOBI CaMOBaJlilOBaHOi
reHepaTUBHOI 3MarajbHOI Mepexi, sika Mo>ke 6yTU 3aCTOCOBaHa [1Jisl OyIb-SIKUX IOMEHIB JaHuX. LIs TexHooris
[IOKpalllye sIKiCTb TPEHYBAHHS CUCTEM MALIMHHOTO Ta IJIMOOKOro HaBYaHHS B 33ja4ax CerMeHTallii IJIsiXoM
II0JABaHHA AKICHO 3reHepOBaHMX JAHUX PA30M i3 iX CErMEHTaLiHOI0 PO3MITKOI0. OCHOBHI HayKOBi PE€3yJIbTaTU Ta
IIPAKTUYHI PO3POOKU AucCepTaLiiHOI po60TH NPOMILIN artpoballilo Ha 6 HAyKOBUX KOH(EPEHLISX, Y T.4. B OLHii
MbKHapopHii. Ony6s1ikoBaHO 4 cTaTTi y paxoBux XypHasiax Ykpainu 3i crieniasbHocTi 126 Ta 1 ctarTs, 10 BKIOYeHa

70 HAYKOMETPUYHOI 6a31 JaHUX Scopus.

2. Ph.D. thesis: 208 p., 5 tables, 109 figures, 5 appendixes, 131 references. INFORMATION TECHNOLOGY BASED ON
SELF-VALIDATED GENERATIVE ADVERSARIAL NETWORK The aim of the research is to improve the quality of data
generation by developing models based on the architecture of generative adversarial networks and methods for
evaluating the results of their generation, as well as creating an information technology based on a self-validated
generative adversarial network. Object of the research: the process of creating, training, and evaluating the results
of generative adversarial networks. Subject of the research: mathematical models and deep learning methods for
data generation and quality assessment of generated data. The research employs general scientific methodologies
and principles of a systematic approach, specifically: analysis of literature and the subject area, review and
comparison of existing models, experimental research, computer experiments, software design, machine and deep
learning methods, as well as computer vision and image processing techniques. Since the breakthrough in deep
learning in 2012, generative models, particularly generative adversarial networks, have become key tools for
creating synthetic data widely used in science, design, art, and data augmentation. However, despite these
achievements, generative adversarial networks face several challenges, including evaluating the quality of results,
objectively selecting the best models, and improving partial generation quality. This necessitates the development
of a new information technology for self-validated generative adversarial networks, which will ensure high-quality
data generation along with segmentation labels, enhance metrics for evaluating partial generation, and create
accessible software for broad application. The scientific contributions obtained during the dissertation work have
led to the development and creation of information technology based on self-validated generative adversarial
networks, applicable to any data domain. This technology improves the training quality of machine and deep
learning systems in segmentation tasks by adding high-quality generated data with segmentation annotations. The
main scientific results and practical developments of the dissertation were presented at six scientific conferences,
including one international conference. Four articles were published in Ukrainian specialized journals in the field
of specialty 126, and one article was published in the Scopus scientific database.
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e f. O.IcaenkoB i O. b. MokiH, "AHani3 reHepaTUBHUX MoOjieJier IIMO0KOro HaBUYaHHS Ta OCOBJIMBOCTEH iX
peasnizanii Ha npukaani WGAN," BicHUK BiHHMIIBKOTO OMITEXHIYHOTO iHCTUTYTY, TOM 160, BuIl. 1, . 82-94,
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