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Pedepar:

1. TIpouyxaHn JI.B. MeTonu Ta 3aco6U MPOEKTYBaHHS KOMITIOTEPHOI CUCTEMU MOOLJIBHOI O(PTabMOIiarHOCTUKU 3
Edge-inpepencom CNN. - KBasigikaliiiHa HayKoBa Npalis Ha IpaBax pykomnucy. Jlucepralis Ha 3000yTTs CTyIEeHSs
nokropa (inocodii 3a crenianpHicTio 123 Komm'ioTepHa iHkeHepis — XapKiBCbKUil HallioOHAJIbHUY YHiBEpCUTET
pazioenekTpoHiku, MiHicTepCTBO OCBITH i HAayKu YKpaiHu, XapkiB, 2026. AKTya/IbHICTb AMCEpTaLiliHOI poO60TH
II0JIITa€ y PO3B'I3aHHI HAYKOBO-TEXHIYHO]I 3a/1a4i NPOEKTYBAHHSI KOMITIOTEPHOI CUCTEMU MOGIIbHOI
odpranemopiarHocTuku 3 Edge-inpeperncom CNN. V po60Ti po3po6sieHo apXiTeKTypHI IPUHIUIHN 100YA0BU
n1aTGOpPMHU, METOM MOKPALLEHHS €(DEKTUBHOCTI HEMPOMEPEKEBUX MOZEJIEN Ha MOGIIbHUX IPUCTPOSIX, METOJIU Ta
aJITOPUTMH, 11O 3a6€3M1€4yI0Th MiABUILEHHS IPONYKTUBHOCTI, aBBTOHOMHOCTI Ta HaAiMHOCTi (PyHKIiOHYBaHHS
cucreMu. MeTa IOCTiIpKeHHS — pO3pO6JIEHHS Ta HAYKOBE OOI'PYHTYBAHHSI METO/IiB i 32CO0IB IPOEKTYBaHHS

KOMITIOTEpPHOI cucteMu MOGisIbHOI opTasbMoziarHocTuky 3 eHeproedektuBHUM Edge-iHdpepeHcom 3ropTKOBUX



HEMPOHHUX MEPEX, 10 3a6e3revye MiiBUIEHHS TOYHOCTI, aBBTOHOMHOCTI Ta MIBUIKO/iI IPOLIECy aHai3y
MyJIbTUMOJAJIbHUX JaHuX. O6'eKT JOCiKEHHS — IPOLeC [IPOEKTYBAHHS METOMIB Ta 32C00iB KOMITIOTE€PHO]
crucTtemu 1 GOpMyBaHHS JiarHOCTUYHUX PillleHb Ha IPUCTPOSIX 3 0OMEKEHUMU MOXKJIMBOCTAMU. [IpenmeT
OOCJiIKEHHS — METOAM Ta 3aCO0M NOOYA0BY KOMITIOTEPHOI CUCTEMH [J1s1 IPOBEIEHHS OPTaIbMOAIarHOCTUKHY.
Meronu nocimkenHs. [171s1 po3B'si3aHHS [TOCTaBIEHUX 33724 Ta OCSITHEHHS METH Po60THU 6yJI0 BUKOPUCTAHO
KOMIIJIEKCHUI HayKOBUH MifXiA, 110 6a3yeThCsl Ha [T0€HAHHI METO/iB 00POOKU 300paskeHb, IITYYHOTO iHTEJIEKTY Ta
MaTeMaTU4HOro aHasuizy. Metonu 1udpoBoi 06poOKU 3060pa’keHb Ta CIIEKTPaIbHUI aHajli3 3aCTOCOBaHi Ha eTari
[OoTIepeIHbOI MiATOTOBKY IaHUX. 30KPEMa, METOIY CIIEKTPAJIbHOTO aHaJli3y BUKOPUCTaHi s inTerpauii mapy ®Oyp'e
B apXiTeKTypy HEIpOHHOI Mepexi, 1110 103BoJIsie edeKTUBHIIIe BUIIISITH 03HAKU Y YaCTOTHIN o6sacTti. Metonu
IJIMO0KOI0 HaBYaHHS IITYYHUX HEHPOHHUX MEPEX CKJIa[aloTh OCHOBY PO3POOKY MOJEsIel 17151 aBTOMAaTHU30BaHOi
xiacudikauii GpyHIyc-306pakeHb CiTKiBKM Ta OIITUYHOI KOT€PEHTHOI ToMorpadii. MeTonu MmaTeMaTUYHOTO
MO/JIEJTIIOBAaHHS BUKOPUCTAHO [J151 TPOEKTYBAHHS aIalITUBHUX apXiTEKTyp HeMpoMmepesk. OCHOBHA yBara npufineHa
onTuMizallii CTPyKTyp [J1s1 3SMEHIIEHHS 00YMCIIIOBaJIbHOI CKJIAIHOCTI Moiesiell 6e3 BTpaTy TOYHOCTi. MeTonu
MaTeMaTUYHOi CTaTUCTUKU Ta KOMITIOTEPHOIO MOJIe/II0OBAaHHS 3aJisIHi Mif, Yac MpoBeAeHHs eKcriepuMeHTiB. 11i
METO[IY LO3BOJIVJIN [TPOBECTU O6'EKTHBHE OLiHIOBAHHS CTIHKOCTi pO3pO6JIEHMX CUCTEM Ta IIPOBECTH BaIiJlaLlilo

OTPUMAaHUX Pe3yJIbTaTiB Ha He3aJIeXKHUX TeCTOBUX Habopax JaHUX.

2. Prochukhan D.V. Methods and means for designing a computer system for mobile ophthalmic diagnostics with
CNN Edge-inference - Qualification scientific work on the rights of the manuscript. Dissertation for obtaining the
Doctor of Philosophy degree by 123 Computer Engineering specialty - Kharkiv National University of Radio
Electronics, Ministry of Education and Science of Ukraine, Kharkiv, 2026. The relevance of the dissertation work
lies in solving the scientific and technical problem of designing a computer system for mobile
ophthalmodiagnostics with Edge-inference CNN. The work develops architectural principles for building the
platform, methods for improving the efficiency of neural network models on mobile devices, methods and
algorithms that ensure increased productivity, autonomy and reliability of the system. The aim of the dissertation
is to develop and scientifically substantiate methods and tools for designing a computer system for mobile
ophthalmodiagnostics with energy-efficient Edge-inference of convolutional neural networks, which ensures
increased accuracy, autonomy, and speed of the multimodal data analysis process. The object of the study is the
process of designing methods and tools of a computer system for generating diagnostic solutions on devices with
limited capabilities. The subject of the study is methods and means of building a computer system for conducting
ophthalmologic diagnostics. Research methods. To solve the assigned tasks and achieve the research objectives, a
comprehensive scientific approach was utilized, based on a combination of images processing, artificial
intelligence, and mathematical analysis. Digital image processing and spectral analysis methods were applied at the
data preprocessing stage. Specifically, spectral analysis was used to integrate a Fourier layer into the neural
network architecture, enabling more efficient feature extraction in the frequency domain. Deep learning methods
for artificial neural networks form the basis of the developed models for the automated classification of retinal
fundus images and Optical Coherence Tomography (OCT) scans. Mathematical modeling methods were employed
to design adaptive neural network architectures, with primary focus on structural optimization to reduce
computational complexity without sacrificing accuracy. Mathematical statistics and computer modeling were
utilized during experimentation to provide an objective assessment of the developed systems' robustness and to
validate the results on independent test datasets.
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