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Pedepar/aHoTanis:

1. Y nuceprauiiiHiil po60Ti PO3B’s13aHO HAayKOBO-IIPAKTUYHE 33aBJIaHHS PO3PO0OJIEHHSI METO/IB MOKPAIIEeHHS SIKOCTi
300pakeHb HAa OCHOBI TEXHOJIOTI! IJIMO60KOr0 HaBYaHHSI [1J1s1 3ACTOCYBaHHS B Cy4aCHUX iH(pOpMaliitHO-
KOMVHIKalilHUX cuctemMax. B yMoBax po3BUTKY Cy4acHUX iHQOpMaLifiHO-KOMYHIKaLiIHUX CUCTeMax 0COOINBOI
aKTyaJbHOCTI HabyBae 3a6e3MeYeHHs BUCOKOI SIKOCTI Bi3yaJIbHUX JaHUX IIifl 4ac ix nepenaBaHHsl, 36epiraHHs Ta
00pOOJIEHHS B MEPEXKEBUX CEPENOBUILAX. HasBHICTb MIyMiB, HU3bKa KOHTPACTHICTb, PO3MUTTS, apTe(aKTU
KOMITpecii Ta iHIIi CIOTBOPEHHS 3HIKYIOTh iIHPOPMATUBHICTh 300paXkeHb i MOXKYTb [IPU3BOAUTU JO IOMUJIOK Y
pO60Ti aBTOMaTU30BaHUX CUCTEM. 3POCTaHHS OOCSTIB JaHUX Ta MiABUIIEHHS BUMOT JIO IBUIIKOCTI iX 06p0O6IeHHS
3YMOBJIIOIOTb PO3PO0JIEHHS €(PEKTUBHYX METOiB OL[iHKM Ta aBTOMaTU30BAaHOTO [TOKPALIEHHS SIKOCTi 300pakeHb.
Mero1o nucepTaniitHoi po60TH € minBULIeHHS e(EeKTUBHOCTI OL[iHIOBAaHHS KOHTPACTHOCTI Ta MOKPAaLIeHHS IKOCTi

1 poBUx 306pakeHs B iHYOpMaLiHO-KOMYHIKALiTHUX CUCTEMAaX LIJISIXOM pO3pO06JIeHHSI MeTOAiB (POpMYyBaHHS



6a3 TECTOBUX 300pa>XEHb, 3aCTOCYBAHHS HEVPOHHUX MEPEX Ta IIPOBEIEHHS NOPiBHSJIBHOTO aHAJIi3y €eKCIIEPTHUX i
HelpoMepeXXeBUX OLiHOK. O6'€KTOM [TOCIITIKEHHSI € TTPOIeCH OLIiHKH Ta MOKpPaIleHHs SIKOCTi Tu(ppoBUX 306pakeHb
y cucTeMax 06po6sieHHs BidyasbHOI iHdopMallii, 110 PYHKLIOHYIOTh Y CKJIafli cydacHUX iHpopMalLliiiHO-
KOMVHIKaliliHuX cucteM. [IpegMeToM JOCiIKEHHS € METOIM, MOZEJIi Ta 3aCO0U IJIMOOKOr0 HaBYaHHS IJIs1 OLiHKU
Ta MOKPAaLeHHS SIKOCTi [u(POBUX 306pakeHb. MeToau nocimkeHHs. Y nucepTanii BUKOPUCTaHO METOAU
11udppoBOro 06pobIeHHs 306paskeHb, IIMO0KOT0 HABYaHHS HA OCHOBI 3TOPTKOBUX HEMPOHHUX MEPEK,
MaTeMaTU4HOI CTaTUCTUKHU, 00'€KTUBHI METOIY OLiHIOBaHHSI SIKOCTi 300paXkeHb, METOI Y CYO'€KTUBHOTO
OL[iHIOBAHHS, CTATUCTUYHOI'O aHaJi3y, EKCIIEPUMEHTAJIbHI METOOY, [IPOTPAMHI METOIU. Y NIEPIIOMY PO3iJi
3MiICHEHO KOMITJIEKCHUH aHAaJli3 METO/IB Ta aJITOPUTMIB OLIiHIOBAaHHS U MOKPAaIIeHHs SIKOCTi Tu(pPoBUX 306pakeHb
B iHpopMaLiiHO-KOMYHIKaL[iTHUX CUCTEMAX, OOI'PYHTOBAHO JOLJIbHICTD iHTerpalii HelipoMepeskeBUX MiIX0iB y
MonysbHY CTPYKTypy IKC. Po3riisiHyTO MeTOAM OLiHIOBaHHS SIKOCTI, MiXOAM [0 MOKPAIIEHHSI KOHTPACTHOCTI,
CY4aCHi METPUKU Ta HEIIpoMepeXeBi Mozesi 06pob6ieHHs 300pakeHb. Bu3HaueHO repeBaru BUKOPUCTAHHS
3TOPTKOBUX HEHPOHHUX MEPEeXK [1Jis MOKpalleHHs sIKOCTi LUPPOBUX 300pakeHb. Y APYyromMy po3aiji po3pobseHo Ta
BIOCKOHAJIEHO METO/Y OL[iHIOBAaHHS SIKOCTI IM(PPOBUX 300p>KEHb HA OCHOBI INIMOOKUX HEIPOHHUX MEPEX.
CcdopMoBaHO penpe3eHTaTUBHi TeCTOBi BUOIPKM Ha OCHOBI Binkputux 6a3 ganux TID2013, CEED2016 i LOL.
CdopmoBaHo crerianizoBaHy 6a3y MiBTOHOBUX 300pakeHb i 3aIIPOIIOHOBAHO aJITOPUTM aBTOMAaTHU30BaHOTO
OIIiHIOBAaHHSI SIKOCTi 300pakeHb Ha OCHOBI 3TOPTKOBOI HEMPOHHOI Mepexi. Po3po6sieHo anropuTm QyHKIiOHYBaHHS
r1160KOi HEMPOHHOI MEPEeXKi, 1110 BKJIIOYAE €Talu MoNepeIHbOTr0 0O6pO0JIeHHS, 6araTOPiBHEBOTO BUIiJIEHHS O3HAK,
arperatiii J0KaJIbHUX XapaKTEPUCTUK Ta PETPECINHOrO OLHIOBaHHS AKOCTI. EKCIIepUMEHTAIbHO MiATBEPIKEHO
eeKTUBHICTb MOJEJIi: JOCITHYTO BUCOKOTO PiBHS Y3TO/I’)KEHOCTI pe3yJIbTaTiB i3 Cy0'€KTUBHUMMU OLiHKaMu (1o 90 %
30iry nornapHux MOpiBHSHb). Y TPETbOMY PO3/iJi OOIPYHTOBAHO BUOIp apXiTEKTypH IIIMO0KOI HEIPOHHOI MepesKi 1j1s1
MOKPAILEHHS SIKOCTi L(PPOBUX 300paKEHb Ta Peali30BaHO aJITOPUTMU Ha OCHOBI apxiTekTypu MIRNet i
CITPOIIEHUX 3rOPTKOBUX HEMPOHHUX MepeK. EKkcriepuMeHTasbHi JOCTiIPKeHHS MigTBepaniIn e(PeKTUBHICTDb
3aIIPONTIOHOBAHUX MOJEJIEN 1 [T0Ka3ay, 0 BUKOPUCTAHHS CIIPOILEHO] apXiTeKTypHy Ja€ 3MOT'y 3MEHIINUTU

004K CII0BaJIbHI BUTPATH 6€3 CYyTTEBOTO MOTiPIIEHHS SKOCTi BiTHOBJIEHUX 300paKeHb. Y YEeTBEPTOMY PO3[Iiii
IIPOBEJIEHO KOMIIJIEKCHY €KCIIEPUMEHTAJIbHY OLiHKY €(EeKTUBHOCTI pO3PO6JIEHUX METO/IiB OLIiHIOBaHHS Ta
MOKpaIeHHS IKOCTi H1dPOBUX 300paskeHb. BUKOHAHO MOPIBHSJIBHUI aHaJi3 TPAAUIINHUX i HEeMpOMepesKeBUX
METO/IiB Ta MiATBEPAKEHO ePeKTUBHICTb apXiTekTypyu MIRNet i cripolieHUX 3TOPTKOBUX HEMPOHHUX MEPEX [JIS
BMKOPHMCTaHHS B PECYypPCOOOMEXEHUX iH(POPMaLIiHO-KOMYHIKaLiIHUX CUCTEMaX. 3a MeTpUKo0 SSIM Haiikpaii
pesysbrati JeMmoHcTpye MIRNet (go 0.994), Toai sk TpaguLiiiHi iHCTpyMeHTH 3a6e3nedyoTh SSIM y mexkax 0.938-
0.988. [TokasaHo, 1110 pyYHa Ta HaliBaBTOMaTUYHa KOPEKIisl NOTpebye 3HAYHOTO JIIOJCbKOTO BTPYYaHHSI i € MEHII
CTabiNbHOIO Mifl Yac MaKeTHOTO 06pobieHHs. Bu3HaueHo, 110 HelipomMepexxeBui minxin Ha 6a3i MIRNet na GPU
3abesnevye 06po6seHHs onHoro 306pasxkeHHs 3a 0.03-0.12 ¢, Toxi sk TpaguuiiiHi pepakropu - 5-60 ¢ Ha
300pa’keHHs1). BUKOHAaHO NOPiBHSJIbHE [OCiIPKEHHS 3arponoHoBaHoi cripomeHoi CNN Ta apxitekrypu MIRNet Ha
IIOBHOKOJIIPHUX i NIBTOHOBUX 300paKE€HHSIX NIPU Pi3HUX TUIIAX CIIOTBOPEHB (KOHTPACTHICTb, 3HUKEHHS SICKPABOCTi).
OTpumaHi pe3ysbTaTi NigTBEPIKYIOTh €(EKTUBHICTb 3aIIPOIIOHOBAHNUX METOIIB i OOIPYHTOBYIOTh JAOLIIbHICTD
BHMKOPHCTaHHS MEHII CKJIATHUX apXiTeKTyp y pecypcoobomeskennx IKC 1151 3aBgaHp OKpauieHHS SIKOCTi

300paskeHb.

2. The dissertation solves the scientific and practical problem of developing image enhancement methods based on
deep learning technologies for application in modern information and communication systems. With the rapid
development of modern information and communication systems, ensuring high-quality visual data during
transmission, storage, and processing in networked environments has become increasingly important. Noise, low
contrast, blur, compression artifacts, and other types of distortion reduce the informational value of images and
may lead to errors in automated systems. The continuous growth in data volume and the increasing demand for
high-speed processing necessitate the development of effective methods for image quality assessment and
automated image enhancement. The aim of the dissertation is to improve the efficiency of contrast assessment
and digital image enhancement in information and communication systems by developing methods for generating
test image datasets, applying neural networks, and performing a comparative analysis of expert and neural



network assessments. The object of the research is the processes of digital image quality assessment and
enhancement in visual information processing systems operating as components of modern information and
communication systems. The subject of the research comprises deep learning methods, models, and techniques
for digital image quality assessment and enhancement. Research methods. The dissertation employs digital image
processing methods, deep learning based on convolutional neural networks, mathematical statistics, objective
image quality assessment methods, subjective evaluation methods, statistical analysis, experimental methods, and
software implementation techniques. The first chapter presents a comprehensive analysis of methods and
algorithms for digital image quality assessment and enhancement in information and communication systems and
substantiates the feasibility of integrating neural network approaches into the modular architecture of information
and communication systems. Image quality assessment methods, contrast enhancement techniques, modern
image quality metrics, and neural network-based image processing models are reviewed. The advantages of
convolutional neural networks for digital image enhancement are identified. The second chapter develops and
improves digital image quality assessment methods based on deep neural networks. Representative test datasets
are constructed using the publicly available TID2013, CEED2016, and LOL databases. A specialized grayscale image
database is created, and an automated image quality assessment algorithm based on a convolutional neural
network is proposed. An operating algorithm for the deep neural network is developed, incorporating image
preprocessing, multi-level feature extraction, local feature aggregation, and regression-based quality estimation.
Experimental results confirm the effectiveness of the proposed model, demonstrating a high level of agreement
with subjective assessments (up to 90% agreement in pairwise comparisons). The third chapter substantiates the
selection of a deep neural network architecture for digital image enhancement and implements algorithms based
on the MIRNet architecture and simplified convolutional neural networks. Experimental studies confirm the
effectiveness of the proposed models and demonstrate that the simplified architecture reduces computational
costs without significantly degrading the quality of the restored images. The fourth chapter presents a
comprehensive experimental evaluation of the proposed image quality assessment and enhancement methods. A
comparative analysis of conventional and neural network-based approaches confirms the effectiveness of the
MIRNet architecture and simplified convolutional neural networks for deployment in resource-constrained
information and communication systems. According to the SSIM metric, MIRNet achieves the best performance
(up to 0.994), whereas conventional image editing tools provide SSIM values ranging from 0.938 to 0.988. The
results demonstrate that manual and semi-automatic image enhancement requires substantial human intervention
and exhibits lower consistency in batch processing. It is further shown that the GPU-based MIRNet approach
processes a single image in 0.03-0.12 s, while conventional image editors require approximately 5-60 s per image.
A comparative study of the proposed simplified CNN and the MIRNet architecture is performed on both full-color
and grayscale images under different types of distortions, including reduced contrast and decreased brightness.
The obtained results confirm the effectiveness of the proposed methods and justify the use of less complex neural
network architectures for image enhancement tasks in resource-constrained information and communication

systems.
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