PEIIEH3IA
Ha JHcepTaliiiHy poOoTy
Spowmenka Makcuma OnexkcasapoBuda
Ha TeMy «MoauikoBaHUN HEHPOMEPEIKHII METO peUTpecHHIoBo1 abepoMeTpii
OKay,
MIpEACTaBJICeHY Ha 3M00yTTS CTyHeHs JoKTopa dimocodii
B raity3i 3HaHb 17 EnexTpoHika Ta TeleKoMyHiKarii
3a crienianpHIcTIO 172 TenekoMyHikarii Ta pagioTexHika

AKTyaJIbHICTh TEMH JAHCepTaLil.

AKTyanpHICTh TeMU Oe3CyMHIBHA Ta IIOJIATaE B HEOOXIOHOCTI BIOCKOHATIEHHS
MeToniB abepoMmeTpil Ui MIABUINEHHS TOYHOCTI [JIarHOCTUKU  ONTHYHHUX
BIIACTUBOCTEH OKa. 3acTOCYBaHHS INTyYHUX HEHPOHHUX MepeX Yy MeIUYHHUX
I1arHOCTUYHHUX CUCTEMAX, 0COOIMBO B O TAIBMOJIOTII, € IEPCIIEKTUBHAM HAIIPSMKOM.
3amponoHOBaHa po0OoTa CHpsIMOBaHa HA YCYHEHHS CYTTEBUX  HEIOJIKIB
PEATPENCUHIOBOTO METOMY, TAKHX SIK OOMEXEHHs TOUHOCTI, MPEIU3iHOCTI Ta yacy
CKaHyBaHH, 110 HAIPsIMY BIUIMBA€E Ha SIKICTh 30py MALli€HTIB.

Ouinka 00rpyHTOBAHOCTI HAYKOBHX pe3y/IbTaTiB AHcepTAaNii, IX A0cTOBipHOCTI TAa
HOBH3HH.

HaykoBa HOBM3HA pe3ysbTaTiB OUCEPTALIHOIO MOCIIDKEHHS IOJISrae y
GaraTopiBHEBOMY 3aCTOCYBAHHI IITYYHHX HEUPOHHHX MEPEX IJIs BIOCKOHAIEHHS
penTpeiicuHroBoi abepometpii oka: Bim reHepanii maHux (GAN), MonelrOBaHHS
npoueciB (y cepemoBuuli Zemax), kiacu¢ikauii curaaryp Bin6utkis (LSTM), mo
BU3HaueHHs Koe(imieHTiB llepHike BHIIMX MOpPsAKiB (3rOpTKOBI Mepexi, super-
resolution). Pospobneni Mozmeni mnpoiinuin HaBuaHHA B cepemoBumax Kaggle,
MATLAB Tta Google Colab, mo niarBepmkye IXHIO mpare3iaTHicTsb. JJocTOBipHICTS
3a0e3neyeHa NPOBENCHHSIM YWCICHHHMX CHMYJSMIA Ta aHali3oM TOYHOCTI 3a
MeTpukamy, 30kpema SMAPE Ta Jaccard.

HayxoBsi qocniukeHHs Oy BUKOHaHI 3000yBadeM Ha Kaenpi KOHCTPYIOBaHHS
€IIeKTpOHHO-009KcmoBanpHOI anapatypu KIII im. Iropst Cikopcbkoro B pamkax HJIP
«MonudikoBaHNI HEHPOMEPEKHHUH METOI peUTpercHHIOBOI abepomeTpii okay» (PK
Ne0124U005087) min xepiBHunTBoM poueHta kadempu KEOA, k.T.H., OoIeHTa
SAranosa [lerpa OnexciftoBruya.

Omxe, B aucepTaliiftHiil poOOTI MocTaBIeHe HaAyKOBe 3aBJaHHS BIOCKOHAIEHHS
pPEeUTPEeHCUHIOBOrO MeToay abepoMeTpii 3acob0aMu MalIMHHOIO HaBYaHHS, 30KpeMa



IITyYHUMU HEMPOHHUMHU MeEpeKaMH, 3alsd IiABHIIEHHS TOYHOCTI BHMIpIOBaHb,
BUKOHAHO ITOBHICTIO, 3700yBay IIOBHOIO MIpOIO OBOJIOMIB METOOJIOTIEID HAyKOBOI
IISUTBHOCTI.

Oninka 3micty aucepranii, il 3aBepmieHicTh TAa JOTPUMAHHSA NPHHUMIIB
aKaJeMiqHOI J0OPOYECHOCTI.

3a cBOIM 3MiCTOM aucepTaliitHa podoTa 3000yBaya Sporrenka M.O. moBHiCTIO
Bianosinae CraHzmapTy BHUINOI OcBiTH 3i cmeriampHOCTi 172 TenekomyHikamii Ta
pajlioTexHiKa Ta HampsMKaM M[OCIiDKEHb BIAMOBIZHO IO OCBITHBOI IMporpamu
TenexomyHikarii Ta pagioTexHika.

Hucepraniiina po6oTa € 3aBEpPIICHOI0 HAYKOBOK IPAIEld i CBIOUHTH IIpO
HasBHICTb OCOOMCTOro BHECKYy 3700yBaua y HayKoBHM HampsMm «[Hdopmariiini ta
KOMYHIKaI[iiHI TEXHOJIOT1I».

PosrysiHyBIIM 3BIT MOMIOHOCTI 3a pe3y/nbTaTaMd IEPEeBipKH AUCEPTAL[iMHOI
po0oTH Ha TEKCTOBI CHIBIAAiHHSA, MOXKHa 3pOOHMTH BHCHOBOK, LIO AMCEpTaliiiHa
po6ota Slpomenka Makcuma OJeKCaHIPOBHYA € pe3ysIbTATOM CaMOCTIMHHIX
JoCIiKEeHb 3700yBaya 1 He MICTUTh ejieMeHTiB (Qanscudikamii, KOMITUILIL,
¢abpuxanii, nmnariaty Ta 3ano3u4eHs. BUKopucTaHi inel, pe3ynbTaTh i TEKCTH iHIIHX
aBTOpiB MArOTh HAJIEXKHI TOCUIIAHHS Ha BiAMOBINHE KEPEIIO.

Moga Ta cTHJIb BUKJIAJeHHSsI Pe3yJIbTATIB.

Hucepraniiina poOoTa HalycaHa YKPaiHCHKOK MOBOIO.

PobGora HamucaHa MOCTIZOBHO, 3 [JOTPUMAHHSIM HAyKOBOTO  CTHIIIO,
3araJIbHONIPUMHATOI TEPMIHOJOrI Ta BHMOI aKaIeMiYyHOro IMHChMa. BHKIam €
JOCTYIIHHUM, JIOTIYHUM 1 CTPYKTYpPOBAHMM.

Aucepranist CKIagaeTbCs 3i BCTYMy, IUSTH pPO3LLNiB, BUCHOBKIB, CIIMCKY
BUKOPHCTaHUX JDKEPEIT 1 JoAaTKiB. 3araiapHuit o6esir — 151 cropiHka.

Y BCTYIIl BHCBITIIEHO OCHOBHi IOJIOXKEHHSI, SIKi BH3HAYalOTh 3MiCT i HAayKOBY
CIIPSIMOBAHICTh AOCITIKEHHS.

Y mepumiomy posnini nmpoaHani3oBaHO OCHOBU aGepoMeTpii, ONMHCaHO GymoBY
ONTHYHOI CHCTEMH OKa, Buay abepalliii Ta MeToqu ix BuMiproBaHHs. OcobuBa yBara
NpUALICHa PeATPEHCHHTOBOMY METOJY, HOrO TEXHIYHMM OOMEKEHHSM i HOTEeHIiaTy
A7 BAOCKOHaJICHHS. BusHaueHO mpoOieMH TOYHOCTI, TPUBAIOCTI BUMIPIOBAaHb Ta
HeCTa4l HaBYAJIbHUX BUOIPOK ISk MAIIMHHOTO HABYAHHS. 3alpONOHOBAHO HAIPSIMKH
AT IOJANBIIOT MOAM(iKalii METOTY i3 3aCTOCYBaHHAM HEMPOHHUX MEPEK.

Y mpyromy po3aiii po3risiHyTO METO/ reHepallil CHHTETHYHMX a6epOMETPUYHIX
JaHMX 3a JOIIOMOIOI0 IreHepaTUBHO-3MaraibHol HelpoHHO1 Mepexi (GAN). Omnucano
CTPYKTYpYy Mepexi, METOOM ayrMeHTauili JaHUX Ta OOIPYHTOBAaHO HEOOXiIHICTH
TaKoro MiAXO0MYy Yepe3 0OMEXEHICTh peanbHux Budipok. [IpoBeneno Hapyanas GAN i
TIPECTABICHO OLIHKU i e(pEeKTHUBHOCTI 3a METPHKaMH TBOPYOCTI, CIAaIKOBOCTI Ta
pi3HOMaHITTA. Pe3ynpTaté 3acBiguMiM MPUAATHICTH 3TEHEPOBAHUX MOaHHMX JUIS
TIIOZAJIBILIOT0 BUKOPUCTAHHS B MOJIEJIFOBAHHI.



VY TpeThOMY PO3.IiJIi 3aIIPOIIOHOBAHO BIOCKOHAJICHHS PEUTPEHCUHTOBOIO METOTY
IUBIXOM OIHOYAaCHOTO BHUKOPUCTAHHS MacHBY JIa3epHUX BHUIIPOMIHIOBAYiB 3aMiCTh
MIOCJIIJOBHOTO CKaHyBaHHs. Po3po0iieHo kiacudikauiiiHy HEMpOHHY MEpexy sl
BCTAHOBJICHHSI BIMIOBIMHOCTEN MK CKaHyBaJJbHUMU IPOMEHSMU Ta BIHOMUTKAMHU Ha
CiTKiBILIi. BUKOpHCTaHO apXiTeKTypy 3 AOBrOr KOpoTkKoyacHoo nmam’artio (LSTM) ta
yropcekuit — anroput™M. OTpuMaHi pe3yJbTaTH CBig4aTh IpO  IiJBUIICHHS
MPELU3iHHOCTI Ta 3MEHIIEHHsI IOBIpYOTro iIHTEpBAay.

Y yeTBepTOMY pO3AUIL ONHCAHO HOBY ONTHYHY CHCTEMY Ta aJrOpHUTMHU
nepBUHHOI OOpOOKM BHMIpPIOBaHb [JIs1 peaiizalii MOAM(IKOBAHOIO METOMY.
3amponoOHOBaHO apXITeKTYPH HEHPOHHUX MEpeX UIsi OLiHKK KoediuieHTiB LlepHike
Ta YTOYHEHHS pe3yJIbTaTiB 3a JOIIOMOIOI areHTIB 3 HAaBUAHHSAM 3 IIIKPIIUICHHSIM
(DQN Ta PPO). IlpoBemeHO cuUMyJIsALii Ta HaBYaHHS AareHTIB y CTBOPEHOMY
cepenoBuii. OIiHEHO TOYHICT METO/Y 1 PO3TJITHYTO MOYKIMBOCTI HOT0 aganTamii Ay
MPaKTUIHOTO BUKOPUCTAHHS.

Y m’aroMy po3nuli  po3poONIEHO 3rOPTKOBY HEHPOHHY MEpeKy Ui
NporHo3yBaHHs KkoedimieHTiB IlepHiKe BHIIMX MOPSAKIB Ha OCHOBI HIDKYHX.
3ampornoHOBaHO METO/ HaAPO3AUTHHOI 3MaTHOCTI 300payKeHb BUKPUBIIEHb XBUIIHOBOTO
bpoHTy, chopmMoBaHMX i3 300paxkeHhr XxMapHOoro Heba. HaBuaHHA Mepexi
IIPOEMOHCTPYBAJIO BUCOKY TOYHICTh IPOTHO3YBAaHHSA. Takui MiOXix [03BOJISE
IOKPAIUTHU SIKICTh JaHUX NMPH OOMEXKEHIH KIIBKOCTI CKaHyBaHb, IO BaXKJIMBO IS
PEaNbHOrO 3aCTOCYBaHHSI.

HucepTraniiina po6ota odopmieHa BinmoBigHo 1o BuMor Hakazy MOH VYkpaiuu
Bix 12 cigns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 0(OPMIIEHHS AUCEPTALIii.

OnpuiroiHeHHsl pe3yJbTAaTIiB qUCePTANiiHOT poGoTH.

HaykoBi pe3synpTaTu Oucepramii BHCBITIEHI y 4 HayKoBUX MyOuiKamisx
3no0yBaya, cepel SIKMX: 4 CTaTTi y HAyKOBHX BHIAHHSX, BKIIOYEHMX Ha JaTy
onyOIIiKyBaHHs A0 MEepelliKy HayKOBUX (paxOBHX BUIAHb YKpalHU.

Takox pesyneraty nucepramii Oynu ampoGoBaHi Ha 5 HayKOBHX (DaxOBHUX
KOH(pepeHIisiX.

ITyGnikamii 3100yBaya HancaHi Ha BUCOKOMY HAYKOBOMY DiBHI 3 JOTpUMaHHIM
IPUHIMIIIB aKaeMi4HOi JoOpoYecHOCTI. Y myOimikanisx, BUKOHAHKX 31 CIIiBABTOPAMH,
3100yBay 3poOUB 3HAYHHUI OCOOMCTHM BHECOK.

TaxkuM YMHOM, HayKOBI pe3yJbTaTH ONKCaHI B AUCEpPTaLiiHii poGOTI MOBHICTIO
BHCBITJIEH] Y HayKOBHX ITyOJTiKamisx 3000yBaya.

Hepnouiky Ta 3ayBakeHHsl 10 AMCepPTALiiiHOT po0oTH.

1.  MogenroBaHHs IpOLECY BUMIPIOBaHHS B pealIbHOMY CEPEIOBHMIIL, K 1
TIOBHOLIIHHA KJIIHIYHA [IepeBipKa, He OXOIUICHI y TOBHOMY 00Cs3i.

2. OOmMexeHHs, ITOB’s13aHi 3 00csaraMu HaBYIbHUX BUOIPOK, JIUIIIE YaCTKOBO
KOMIIEHCOBaH1 I'eHepali€ro JaHuX, TOMY B poOOTi JOLUIBEHO OYJI0 O OLIHUTH MeXi
y3araJJbHeHOCTI MOJIeJIeH.

3. Jesxi metonu (Hampukiam, reinforcement learning) morpe6yroTh MUpPLIIOro
TOPIBHSUIBHOTO aHAJII3y 3 IHIIMMH MiAX0AaMU KOPEeKIIii.



Beakaro, 110 BHCIIOBIIEHI 3ayBa)KeHHs HE € BU3HAYAJIbHUMHU 1 HE 3MEHIIYIOThH
3arajibHy HayKOBY HOBHM3HY Ta IIPaKTUYHY 3HAYMMICTh pe3yJIbTATIB Ta HE BILIMBAIOTH
Ha [TO3UTHBHY OILIHKY JUCEPTaLlifHOI poOOTH.

BucHoBok npo auceprauiiiny pooory.

Beaxkaro, mo mucepraniiiHa po6oTa 3100yBaya CTyHeHs HOKTOpa (imocodii
Spomenka Makcuma Onexkcanaposrya Ha TeMy «MonauhikoBaHuil HeWpoOMepeKHIN
METOZ PEHTPECHHIOBOI abepoMeTpii OKa» BHKOHaHA Ha BHCOKOMY HAayKOBOMY piBHI,
He IOpYyLIy€e NPHHIMIIB aKaJeMiqHOI JOOPOYECHOCTI Ta € 3aKiHYEHHM HayKOBHM
JOCTIKEHHAM, CYKYIHICTh TEOPETHUHHMX Ta IPAaKTHYHUX pPE3YJILTATiB SKOTO
pO3B'si3y€ HAyKOBE 3aBIaHHs, L0 Ma€ ICTOTHE 3HAYEHHS IS EJIEKTPOHIKA Ta
TeJeKoMyHikalii. Jluceprauiiina po60Ta 3a aKTyalbHICTIO, IPAKTUYHOIO LIHHICTIO Ta
HAYKOBOIO HOBHM3HOIO IIOBHICTIO BINIOBIiZAa€ BHMOTaM YHHHOIO 3aKOHOJABCTBA
Ykpainu, mo nependadveni B m.6 — 9 «Ilopsaxy NpUCYIDKEHHS CTYIEHS HOKTOpa
(inocodii Ta ckacyBaHHs pillleHHS pa30BOi CIieLiali30BaHOI BUEHOI pagyl 3aKiIamy
BUILIOT OCBITH, HAYKOBOI yCTAHOBM IIPO IPUCYIKEHHS CTYIIEHsI JOKTOpa (imocodii»,
3arBep/uKeHoro Ilocranosoro Kabimery MinictpiB Ykpainu Bim 12 ciums 2022 p.
Ne 44,

3no6ysay Spomenko Makcum OleKcaHIPOBHY 3aciyrOBYE Ha INPHCYIKEHHS
CTyIeHst JOKTopa ¢inocodii B ramysi 3Haup 17 EnekTpoHika Ta TenekoMyHikamii, 3a
crnenianbHicTio 172 TenekomyHikaii Ta pagioTexHiKa.
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