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2. Analysis of Retinal Images for the Diagnosis of Diabetic Retinopathy

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO HAYKOBO - IPUKJIAHOI IPO6IeMU PO3POOKU METO/IB Ta MOJeIel
IJIMOOKOI0 HaBYaHHS [1J1s1 aHauli3y U1(POBUX 300pakeHb CiTKiBKM OKa 3 METOIO JiarHOCTUKYU JiabeTUYHO]
peruHomnarii (JP), mo [1o3BoJisge NigBUIMUTY TOYHICTb Kaacuikalii ctazii po3BUTKy 3aXBOPIOBAHHS (a caMe:
BiZICyTHICTb [1iab€TUYHOI pETUHOIATII, JIerKa CTaid NiabeTUYHOI peTUHOMNATIi, TOMipHA CTaAis AiabeTUYHOI
peTrHoIarii, BaXkka crajis giabeTnyHoi peTuHoNaTii Ta nposideparuBHa crafis AiabeTHYHOI peTHHONATIi) Ta
IIPUIHATTS JliKapeM KJIiHiYHUX pilleHb B ranaysi opraabmosiorii. ¥ aucepraniiiHiil po6oTi IpoaHasizoBaHO Cy4acHi

METOAM OO6pPOOKU Ta aHaMNi3y HU(PPOBUX 300paskeHb CITKIBKU OKa, BKJIIOYAIOYY TPAOULIiNHI MigX0ay Ta TEXHOJIOTI]



rJIMO0KOrO HaBYaHHS, & TaKOXK iCHYI0Yi MPOrpaMHi pillleHHs IS 4iaTHOCTUKY AiabeTU4YHOi peTnHonartii. BUKoHaHO
OTJIS17, iICHYIOUMX METOiB cermeHTallii 1udpoBux 306pakxeHb, BU3HAUYEHHS AialrHOCTUYHUX O3HAK CYAUHHUX
CTPYKTYp, kiacudikauii crasiil iabeTruyHoi peTuHONaTii 3 BUKOPHUCTaHHIM METO/iB MallMHHOI'O HaBYaHHS.
[IpoBeneHo JOCHiIKEHHS 0COOIMBOCTEN aHAi3y HU(PPOBUX 300paXKEHb OYHOTO JHA, BKJII0OYAI04X (POPMYBaHHS
HabOpy O3HaK, BUSBJIEHHS MATOJIOTIYHMX 3MiH Ta BUKOPUCTAHHS apXiTEKTyP HEPOHHUX MEPEX [JIs

aBTOMAaTM30BAHOI [1iarHOCTUKU /1iabe TUYHOI peTUHOMATII.

2. The dissertation is dedicated to solving the scientific and applied problem of developing deep learning methods
and models for analyzing digital retinal images to diagnose diabetic retinopathy (DR), which allows improving the
accuracy of disease stage classification (namely: no diabetic retinopathy, mild diabetic retinopathy, moderate
diabetic retinopathy, severe diabetic retinopathy, and proliferative diabetic retinopathy) and assisting the doctor in
clinical decision-making in ophthalmology. The dissertation analyzes modern methods for processing and
analyzing digital retinal images, including traditional approaches and deep learning technologies, as well as
existing software solutions for diagnosing diabetic retinopathy. A review of existing methods for segmenting digital
images, identifying diagnostic features of vascular structures, and classifying diabetic retinopathy stages using
machine learning methods has been conducted. Research has been carried out on the peculiarities of analyzing
digital fundus images, including feature extraction, identification of pathological changes, and optimization of
neural network architectures for automated diabetic retinopathy diagnosis.
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Ta 06J1aJHAHHA [J151 IKICHOTO MEIMYHOTrO OOCIyTOBYBAaHHS, JIiKyBaHHS, (papMalleBTUKU
ITizcyMKH JOCIiz>KeHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAYKOBOTO 3aBIaHHS
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