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IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit
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V. BizomocTi npo aucepTaiiiio
MoBga guceprTaliii: Vkpaincbka
Koy TeMaTHYHHX PyGPHK: 27.47.23, 28.23.15, 28.23.37, 28.23.02

Tema gucepranii:
1. Mogeni raM6uHHOrO HaBYaHHS Ha CKJIAHUX 7151 PO3ITi3HABaHHS Habopax AaHUX

2. Deep learning models for handling handcase data

Pedepar:

1. Inceprauis npucBg4YeHa JOCTiIPKEHHIO aKTyaslbHOI TPO6JIeMU NTEPEKPUTTS Ta HE30a/1aHCOBAHOCTI KJIACIB y
33/layax CeMaHTUYHOI cermeHTaljii. PO3rJsiHyTO BUNaAKY NOIIOHOCTI O3HAK B €K3EMILJISIPIB IaHUX, 110 HAJIeXKaTh /10
Pi3HUX KJIaCiB, Ta MaJloi NIPeLCTaBJIEHOCTI OKPEMHUX KJIACIB Y HAaBYaJIbLHOMY Habopi gaHux. i ocobamsocTi
HaBYaJIbHOI BUOGIPKU 3HAYHO YCKJIQAHIOIOTh 100YJOBY TOYHMX MOJeJIel IIIMOMHHOTO HaBYaHHS, TPU3BOASTD 10
NOTipII€HHS METPUK MOJEJIi, 0COOJIMBO HA MAJIMX KJlacax abo Kjacax 3 CUJIbHUM IIEPEKPUTTSM. 3alIPOIIOHOBAHO
METO/], BUSIBJIEHHSI HEOJHO3HAYHUX €K3EMILISIPiB HA OCHOBI JIOKQJILHOTO aHajli3y B IPOCTOPi O3HAK 3

BMKOPHUCTaHHSIM anroputmy k-nanbmmwkuux cycigis (kKNN). YoockoHaneHo (PyHKLi BTPAT 4epe3 BBEIEHHS BarOBUX



MACOK, $sIKi (POPMYIOTBCS 3 YPaxyBaHHSIM CKJIaJHOCTI Kinacuikalii po3finbHOCTI HiKceliB pi3HUX KJIaciB y MPOCTOPi
o3Hak. lIs Mmopudikauis mokpalye 35aTHICTb MOZeJIi BUBYATH PifIKiCHI Ta CKJIaiHi KJjlacy 6€3 BUKOPUCTaHHS
IOJATKOBUX JIaHUX UM 3MiHU 6a30BOi apXiTeKTypu MepexKi. ALanToBaHoO reHepaTuBHi 3MarasbHi Mmepesxi (GAN) o
3a/1a4u ayrMeHTalii 3 MeTow 6ajlaHCyBaHHS PO3MOIiTy KJIaciB y HaBYaabHOMY Habopi. PeanizoBaHO BUKOPUCTaHHS
GAN-ayrmeHTauii y noeiHaHHi 3 METOZIOM BaroBUX Macok, 110 3a6e31e4YnsIo OKPaleHHs SIKOCTi cerMmeHTaliii,
0COOJIMBO 17151 MAJIOUMCEJIbHUX KJlaciB. 3alIpolIOHOBaHi METOAM anlpob0BaHO Ha 6araToOKaHaJbHUX CYIIyTHUKOBUX
3HiMKax Ta riCTOJIOTiYHUX 300paKeHHsIX. Pe3ysbTaTi po60TH OyJiv 3aCTOCOBaHi IIPY BUKOHAHHI HAyKOBUX IPOEKTIB

nporpam Horizon Europe tTa HOJ] Ykpainu, 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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