MHUHUCTEPCTBO OBPA30BAHMUSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIV YHUBEPCUTET

dakyabTeT paAMO(PU3NKH U KOMIIBIOTEPHBIX TEXHOJIOT Uil
Kadeapa naressieKTyajJbHbIX CHCTEM

AHHOTAIMs K MaruCTEPCKON JUCCEepTaALUU

AJITOPUTM MOBBILIEHUS KAYeCTBA U300PaKeHHs] HA OCHOBE

METOAO0B IIy0OKOro 00y4eHust

CneunanbHocts: 1-31 80 07 Pagnodusuka

Makapckas Bukropus Pycnanosna

Hayunbiii pykoBoautens: Koznosa Enena BanoBHa, kanauaat Gpu3nuko-
MAaTEMATUYECKUX HAYK, TOLIEHT

Munck, 2023



OBIIAA XAPAKTEPUCTUKA PABOTDI

KroueBrlie CJIOBa: N30bPAXEHUE, CVIIEPPA3PEIIEHUE
M30BPAXKEHMI, METOJ/bI MAIIMHHOI'O OBYYEHUS, T'IYBOKOE
OBYUEHUE, Real-ESRGAN, PSNR, SSIM, FID SCORE, I[TAPHbII1 HABOP
M30OBPAXKEHMI, TEOMETPUYECKUE WCKAXEHUS, LIBETOBBIE
NCKAXEHUS, UCKAKEHHU S PE3SKOCTU, ITAPAJIJIAKC.

Llenv: pa3paboTka yHHBEpPCAJIbHOTO AIrOpUTMa IJIsl pEHICHHUS 3a/ladd
cymeppaspenieHus: n300pakeHui, CrmocoOHOTO T000yJaThCs Il MPUMEHCHHUS B
Y3KUX 00JIacTSX.

Axmyanvnocms. cparerusi «Hayka wu  texHonorum: 2018-2040»,
yrBepkeHHasa [loctanoBnenunem [lpe3nnryma HAIlMOHAJIBHOM aKaJeMUU HAyK
benapycu Bkitouaet B cedst Mmonenb «benapych uHTeIIekTyanbHas». OTHUM U3
e€ KIJIIOUEBBIX JJIEMEHTOB SIBIISIETCA CO3JaHHME IPOrPaMMHOrO OOecreyeHwUs,
OCHOBAHHOTO HA CHCTEMaX MCKYCCTBEHHOTO MWHTEIUIEKTa W IPHUHIMIAX
HOCTPOEHUSI HEMPOHHBIX ceTell JUIs peanu3anuu KoHuenuuu bemapycs — IT-
CTpaHa.

3ajaya cymeppaspelieHus] pelieHa ¢ MPUMEHEHUEM HEUPOHHBIX CETEM.
[Tomy4yeHHbIe pe3ynbTaThl MOTYT OBITh HCHOJIB30BaHbI 411 00padOTKH, epeaadn
U XpaHeHUs HUHQPOPMALMH, YTO SBISETCS YaCThIO TEXHOJOTHM IU(POBOro
MIPOU3BOICTBA, SIBJSIOIIMMCS IPUOPUTETAMHU MIPOPHIBHOTO XapaKTepa.

Obvexm uccnedoeanus. AITOPUTMBI NTOBBIIIEHUS KaueCTBa U300pakeHus,
CHOCOOBI U IMYTH UX YIYUIICHUS.

Pesynomamei: TOCTpOEH aNrOpuTM, NO3BOJAIONIMN pellaTh 3agavyy
cyneppaspenieHus: u3o0pakeHuil. I[IpenMyIecTBOM CO3JaHHOTO PEIICHUS
SBJISIETCS  BBICOKOE€  KA4eCTBO pabOThl, JIETKOBECHOCTh, 0€30MaCHOCTh
UCIIOJIb30BAHUS, YHUBEPCAIBHOCTh, CIIOCOOHOCTH J000Y4YaThCs [JISl PEIICHUS
3a/1a4M CyNeppa3pelICHHs B Y3KUX JOMEHAaX.

Hoeusna: no1o0HBIX YHUBEPCATBHBIX aITOPUTMOB Ha CETOHSIIHUN JICHb
HE CYIIECTBYET, KaueCTBO TIOJYYEHHOIO pEIICHHS B paMKax paOoTh
MPEBOCXOJAUT  KA4eCTBO  COBPEMEHHBIX  CIIOCOOOB  pelIeHus  3aJauu
cyneppaszpenieHus n300pakeHUi.

Marwucrepckas auccepranus: 42 ctpanuilbl, 27 pucynkon, 11 tadmur, 21
HUCTOYHUK, 3 TIPUIIOKECHHUS.



AI'YJIBHAS XAPAKTAPBICTBIKA ITPAILBI

Krmouassis criosst: BBISIBA, CYTTEPPA3PAIIIDHHE BISY, METAJTbI
MAIIIBIHHATA HABYYAHHS, TJILIBOKAE HABYYAHHE, Real-
ESRGAN, PSNR, SSIM, FID SCORE, TAPHLI HABOP BLIAY,
TEAMETPBIUHBISI CKAXDHHI, KAJIIPOBBIS CKAYXDHHI, CKAYXDOHHI
PO3KACIII, [TAPAJIAKC.

Mbra: pacmparoyka VHiBepcajgbHara ajarapbITMy ISl PaIidHHS 3a7dadbl
Cylep-pa3palmsHHs BbISY, 370JbHAra JaHaBydalllla Jjis VKbIBaHHS Yy BY3KiX
abnacIsix.

AxrtyanbHacupb: crpatoris "HaByka 1 toxmanorii:  2018-2040",
3auBepmkanas IlacranoBail [Ipa33igblyma HaubISHaIbHAl akagdMil HaBYK
Benapyci yxmtouae ¥ cs6e mamdnb «benapych 1HTAJIEKTyallbHAs». AJTHBIM 3 sie
KJIIOYaBbIX dJIEMEHTAY 3'syysielia CTBApIHHE IMparpamMHara 3a0ecIsiudHHS,
3acHaBaHara Ha CICTAMAax IITy4YyHara IHTAJIEKTY 1 MpbIHUbIIAX Na0yI0BBI
HEHWPOHABBIX CETaK JUIsl paaiizalbli KaHipMubll benapyck - | T-kpaina.

3amava cyneppaspanidHHs BbIpalllaHa 3 YKbIBAHHEM HEWPOHABBIX CETaK.
ATpbIMaHbI BBIHIKI MOTYIb OBII[b CKapbICTaHbl JJIs amparoyki, mepaaadsl i
3aXOyBaHHI 1H(apMalbli, IITO 3'Ayiselnla 4YacTKal THIXHAIOrd JiubaBait
BBITBOPYACIIL, AKiS 3'IYIISIONIA TPBISIPHITITAMI MPAPBIYHOTA XapaKkTapy.

AO'eKT paciieaBaHHs: aNrapbITMbl NaBBIIIPHHS SKACIl BbIAY, CIIOCAObI 1
HUTSAX1 1X TaJISIIIIHHS.

BbiHiKl: malynaBaHbl anrapbIT™M, SKI Ja3Bajse BbIpalliallb 3a7ady
cyneppaspaindHHa Beisy. [lepaBaraii cTBopaHara pamdHHS 3'4yJeia BbICOKas
AKacUpb IMpalbl, JIETKaBa)KHACIb, OsICIIEKa BBIKAPBICTAHHS, YHIBEpCaJIbHACIb,
30JbHACIh JAaHAByYalllla sl PalIdHHS 3a7aubl CyNeppa3palidHHS y BY3KIX
JaMEHaX.

Hagi3Ha: maioOHBIX YHIBEpPCAIBbHBIX alrapbiTMay Ha CEHHSIIHI J3€Hb HE
ICHye, sIKacllb aTpbIMaHara pamdHHs ¥ paMKax Ipaisl nepay3bixoa3illb sKaclb
Cy4YacCHBIX criocaday pamnHHs 3a7aubl Cyleppa3palidHHs BbIsY.

Maricrapckasi aeicepraipisi: 42 crapoHki, 27 Mamonkay, 11 tadmim, 21
KpbIHILA, 3 JamaTka.



GENERAL THEIS DESCRIPTION

Keywords: IMAGE, IMAGE SUPERRESOLUTION, MACHINE
LEARNING, DEEP LEARNING, Real-ESRGAN, PSNR, SSIM, FID SCORE,
PAIRED IMAGE DATASET, GEOMETRIC DISTORTIONS, COLOR
DISTORTIONS, SHARPNESS DISTORTIONS, PARALLAX.

Purpose: Building of a universal algorithm that allows to solve the problem
of image super resolution, and capable of retraining for use in specific domains.

Relevance: The Strategy “Science and Technology: 2018-2040", approved
by the Decree of the Presidium of the National Academy of Sciences of Belarus,
includes the “Intellectual Belarus™ model. One of its key elements is the creation
of software based on artificial intelligence systems and the principles of building
neural networks to implement the concept of Belarus is an IT-country.

The task of image super resolution is solved using neural networks. The
results obtained can be used to process, transmit and store information, which is
part of digital production technologies, which are priorities of a breakthrough
nature.

Object of study: Algorithms for improving image resolution, ways of
improving them.

Results: Built algorithm allows solving the problem of image super
resolution. The advantage of the created solution is the high quality of work,
lightness, safety of use, versatility, the ability to retrain to solve the problem of
super resolution in narrow domains.

Novelty: Such universal algorithms do not exist nowadays, the quality of
the solution obtained in the framework of the work exceeds the quality of modern

methods for solving the problem of image super resolution.

Master's thesis: 42 pages, 27 figures, 11 tables, 21 sources, 3 appendices.



