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I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. OxpimeHKO AHTOH OJIeKCaHIPOBUY

2. Anton O. Okhrimenko

KBasmigikamis:

InenTudikarop ORCID ID: 0009-0004-8520-0278
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AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJabHOCTI: 113

Ha3zBa HayKoOBOIi cIeniaJbHOCTI: [puKia/jHa MaTeMaThKa
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CnenianbHICTh 32 OCBITOIO: NMpuK/Ia[HA MATEMATUKA
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Kop 3a €IPIIOY:
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJai30BaHOi BY€HOI pagH). PhD 8976

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekT Bepecreiicbkuii, 6ya. 37, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocrnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX py6puK: 27.47.23, 28.23.15, 28.23.37, 28.23.02

Tema guceprauii:
1. Mogeni riM6MHHOTO HaBYaHHS HA CKJIAIHUX 7151 PO3ITi3HABAaHHS HAbopax JaHUX

2. Deep learning models for handling handcase data

Pedepar:

1. Inceprarnist NpUCBsAYEHA AOCIIIPKEHHIO aKTyaJIbHOI TPO6IeMy MEPEKPUTTSI Ta He30aIaHCOBAHOCTI KJ1aciB y
33/1a4ax CEMaHTUYHOI cerMeHTalii. PO3rsiHyTO BUNIaAKY MOIOHOCTI O3HAK B €K3EMIJISIPIB JaHUX, IO HAJIEKATh /10
pi3HUX KJIaciB, Ta Majloi IIpeiCTaBJIeHOCTI OKPEMUX KJIaciB y HaBYaJIbHOMY Habopi faHux. Lli ocobnnsocTi
HaBYaJIbHOI BUOIPKU 3HAYHO YCKJIQAHIOIOTh [100YI0BY TOYHMX MOZeJeN IIIMOMHHOTO HaBYaHHS, IPU3BOISATH JI0
NOTipPLIEHHS METPUK MOJeJli, 0COOJIMBO Ha MAJIMX KJIacax ab0 KJIacax 3 CUIbHUM IIEPEKPUTTSIM. 3alIPOIIOHOBAHO
METO/, BUSIBJIEHHS HEOQHO3HAYHUX €K3€MILISIPiB HA OCHOBI JIOKAJILHOTO aHaJIi3y B IPOCTOPi O3HAK 3
BUKOPHUCTaHHSIM anroputmy k-nanbmmwkuux cycinis (kNN). YoockoHnaneHo QyHKLi0 BTpaT 4yepe3 BBELIeHHS BaroBUX
MACOK, $sIKi (POPMYIOTBCS 3 YPaxyBaHHSIM CKJIaAHOCTI Kinacu@ikalii po3inbHOCTI MiKceliB pi3HUX KJaciB y MPOCTOPi
o3Hak. lIg Mmopudikanis mokpaiye 3GaTHiCTb MOZeJli BUBYATH PifIKiCHI Ta CKJIa/iHi KJjlacy 6e3 BUKOPUCTaHHS

IOJATKOBUX JIaHUX UM 3MiHU 6a30BOi apXiTeKTypu MepesKi. ATanToBaHo reHepaTuBHi 3marasbHi Mmepesxi (GAN) o



33724 ayrMeHTallil 3 MeTO0 6aslaHCYBaHHS PO3IOAiNy KJIaciB y HaB4aJbHOMY Habopi. PeasnizoBaHO BUKOPUCTaHHS
GAN-ayrmeHTauii y noeiHaHHi 3 METOJIOM BaroBHX Macok, 110 3a6e3e4YnsIo OKPaleHHs SIKOCTi cerMeHTallii,
0CO0JIMBO [17151 MaJIOYMCEJIbHUX KJIAaCiB. 3alIpONIOHOBAaHI METOIM allpOO60BAaHO HAa 6araTOKaHAJIbHUX CYNyTHUKOBUX
3HIMKax Ta riCTOJIOTiYHUX 300paKeHHSIX. Pe3ysibTaTi po60TH OyJiM 3aCTOCOBaHI IIPY BUKOHAHHI HAYKOBUX IPOEKTIB

nporpam Horizon Europe Ta HOJ] Ykpainuy, o niaTeepaKye NpakTUYHY 3HaUYIIiCTh OTPUMAHUX PE3YJIbTATIB.

2. The thesis is devoted to the study of the actual problem of class imbalance and overlapping in the semantic
segmentation tasks. The cases of feature similarity in data samples belonging to different classes and low
representation of individual classes in the training dataset are investigated. These properties of the training set
significantly complicate the construction of accurate deep learning models and lead to a deterioration in model
metrics, especially on small classes or classes with strong overlap. Proposed a method for detecting ambiguous
instances based on local analysis in the feature space using the k-nearest neighbors (kNN) algorithm. The loss
function is improved by introducing weighted masks, which are generated considering the sample-level
classification difficulty. This modification improves the model’s ability to learn from rare and challenging classes
without introducing additional data or changing the underlying network architecture. Generative adversarial
networks (GANs) are adapted to augmentation tasks to balance the class distribution in the training dataset. The
use of GAN augmentation in combination with the weighted mask method is implemented, which improved the
quality of segmentation, especially for small classes. The proposed methods are tested on multichannel satellite
and RBG histological images. The results obtained in this study have been used for implementation of research
projects of the Horizon Europe and the National Research Foundation of Ukraine programs, which confirms the
results’ practical significance.
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CouiaJIbHO-eKOHOMi‘IHa CI‘IpﬂMOBaHiCTb: 3a6e3revyeHHs IPOMUCIIOBOCTI UM HaceJIEeHHSI HOBUM BUJIOM

iHopmaliiiHO-KOMYHIKaliliHMX [IOCJIyT

OxopoHHi gJokymeHTH Ha OIIIB:
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VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Jlanne IMuTpo Bosonumnposuy
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi Jlanne JIMutpo Bosonumuposuy
rOJIOBYIOYOTO Ha 3aCiflaHHi

BignosigasnbHuii 3a ni,uI‘OTOBKy OxpimeHnko AHTOH OJIeKCaHIPOBUY

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKOBOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




