PELIEH3I
Ha JucepTauiifny poooTy
SIpomenka Makcuma OJsieKkcaHapoBruYa
Ha Temy «MoaudikoBaHuil HEHPOMEPEIKHUI METOL PEHTPECHHIOBOL
abepomeTpil oka»,
[pe/ICTaBIeHy Ha 3100y TTsl CTyNeHs J0KTopa (igocodii
B rany3i 3HaHb 17 EnexTpoHika Ta TeleKoMy HiKarlii
3a crenianpHicTio 172 TenekomyHikarlii Ta pagloTexHika

AKTYyaJIbHICTh T€MH AUCepTALil.

BjiockoHaneHHss  peiTpeiicnHroBoro Meroay a0epoMerpii € aKTyalbHUM
HaNpsSMOM JOCII/DKEHb, OCKIIBKM Lei MiAXiA Mae 3HaYyHMH [OTeHuian Juisd
MiABMIIEHHS TOYHOCTI, IIBUJIKOCTI Ta TpeuusiifHocTi BHUMipioBaHb. CTpiMKHii
PO3BUTOK IITYYHOTO IHTEJIEKTY, 30KpeMa BJOCKOHAJIEHHS aJrOPUTMIB MAIIMHHOIO
HaBUAHHS. Y MMOEJHAHHI 3 JIOCTYIHICTIO IHCTPYMEHTIB po3p00KH (OHIIalH-TIIaTHOPMH
Ha kuraar Google Colaboratory Ta Kaggle) i creuianizoBaHux anapaTHUX 3aco0iB
(rpadiyni npouecopu, TEH30pHI 0O0UYUCIOBAIbHI OJOKM TOLIO), CHpHUSE IHTErparil
HelpoMepeKeBUX METOJMIB Y ILIMPOKUN crekTp TexHosoriit. [le Biakpuae
MEePCIEKTUBY CTBOPEHHS €PEKTUBHILIMX arlapaTHO-IPOrPAMHUX PIIIEHb Y MEAMIIUHI,
BKJIIOYHO 3 O(TaJIbMOJIOTTYHOIO /11arHOCTHKOIO.

Jluceprauiiina po6oTa cripsiMoBaHa Ha peanizaliio BIAKPUTUX MOIKIUBOCTEH, SKi
HaJla€ IUTYYHUH IHTENEKT, /Ul pO3poOKM IHHOBALIMHUX METOMIB JiarHOCTHKU
aOepalliii, 1110 B IEPCIEKTUBI MOKPALIUTH SKICTh )KUTTS JIOACH 3 TOPY IIEHHSIMHU 30pY.
[HTerpanis cy4acHuX ajJropuTMiB y JlarHOCTUYHE OOJaJHAHHS MOXKe 3a0e3neunTu
TOYHIII BMMIPIOBAHHS, NEPCOHATI30BaHi KOPEKILilHI pillleHHs] Ta OUIBII JOCTYIIHI
TEXHOJIOTI, 1110 CIPUATHME PO3BUTKY O(DTaIbMOJIOTIT Ta 610MEAUYHOT iHKEHEPI.

Ouinka OOrpyHTOBAHOCTI HAYKOBHX  pe3yJbTaTiB  jauceprauii, ix
JAOCTOBIPHOCTI TAa HOBU3HH.

HaykoBa HOBHM3HA pe3yJbTaTiB JUCEPTALIfHOTO JOCI/UKEHHSI TMOJSIrac B
HACTYITHOMY:

1) Peifrpeiicunrouii  metonx alGepomeTpii oOKa BJIOCKOHAICHO  3aBISKH
IHTerpauii HEeHpOHHMX MepeK, sIKi 3aCTOCOBYIOTBhCS Ha PI3HHX eTanax
aHajli3y ONTUYHUX BUKPHMBIECHb. PO3pobieHe pillleHHS! MOKpAly€e TOYHICTh
J1arHOCTUKH, ONTUMI3y€ poOOTY ONTHUYHOT CUCTEMH Ta MPHILIBHILILY € MIPOLIEC
BUMiptoBaHb. OKpiM TOro, HOBUl MiAXiZA J03BOJISIE MPOTHO3YBATH CKJIaHI
alepaulil, CIUPAIOYUCH HA JaHi PO HUIKYI MOPSIAKK BUKPUBIICHD.

2) CTBOpEHO MEeTO/ /IIsi reHepallii abepoMeTpUYHUX JaHUX Y (opMati BEKTOPiB
koediuieHTiB llepHike, KMt 103BOJISIE CHHTE3yBaTU BUOIpKM, OJM3bKI 3a



PO3IMOJIOM JI0 pPeaibHUX, aje 6e3 MpsIMOro Iy OJIIOBaHHS Ta CaMOTIOBTOPEHb.
Ile 3abesmevyye pi3HOMAHITHICTH JAaHMX, IO TOKpAIIlye TOYHICTH
MOJIEJIFOBAHHS Ta J03BOJIA€ J0CIIDKYBAaTH CKIAAHINII Bapiamii abepariiii, He
00OMEXKYIOUHCh HASIBHUM €KCIIEPUMEHTAIBLHUM HabOpoM.

3) 3arnpornoHoBaHO TEXHOJIOTTYHE BJIOCKOHAJIEHHS pPENTPENCUHTOBOT
abepoMeTpii, 10 peasidye 0JHOYACHE CKaHYyBaHHs KiJIBKOX TOYOK 3iHMIL 3a
JIOTIOMOTOIO MaTpHUII JIa3epHUX BUIPOMIHIOBAYIB. 3aBJSIKU LIEOMY BJIAIOCH
3MEHIIMTH HEBHU3HAYEHICTh y BUMIPIOBAHHSX, IO CIPHSE ITiABUILIEHHIO
TOYHOCTI.

TouHicTh Ta KOPEKTHICTH OTPUMAHUX pE3yJbTATiB OyJIO OIIHEHO 4Yepes
YMCIIEHH] CHUMYJIILIT y CHeliali30BaHUX MPOrpPaMHUX KOMILIEKCAX, BKJIHOUYAIOUM
MATLAB, Zemax, Kaggle Ta iH. BukopucraHHs LHMX CEpPEIOBUIL J03BOJMIO
3pificHuT! rMOOoKuit aHatiz (QyHKIIOHAIBHOCTI 3alPOMOHOBAHMX BAOCKOHAIEHb Ta
MIATBEPAUTH iXHIO [panes3JatHicTh. [IpoBeieHi MoAeNmOBaHHS — 3a0e3IeunIn
BCEOIUHY MEPEBIPKY TEOPETUUHHX HAMpALIOBaHb, [POJAEMOHCTPYBABIIH iXHIO
KUTTE3AATHICTh Ta MOTEHLIA JUISl IPAKTUYHOTO 3aCTOCY BAHHS.

Haykosi nociiukenns Oymu BUKOHaHI 3100yBaveM Ha Kaeapi KOHCTPYIOBAHHS
€IEKTPOHHO-00uKCoBabHOT anapatypu KIII im. Iropst Cikopeskoro B pamkax HJ[P
«MozandikoBanuil HefipomepexHuit MeToa peiiTpeiicurosoi adepomerpii oka» (PK
Ne0124U005087) nin xepiBuuurBoM jouenta kadeapu KEOA, K.T.H., JOIEHTa
SIranosa Ilerpa OnekciiioBuua.

Omxe, B aucepTaliiiniii poGoTi mocrasjieHe HayKOBe 3aBAAHHS BIOCKOHAIECHHS
PEHTPEHCHHIOBOr0 MeTo1y abepoMeTpii 3aco6aMi MAIIMHHOTO HABYAHHSA, 30KpeMa
WTYYHUMH HEHPOHHUMM MEpEekKaMH. 3a/si MiABHIICHHS TOYHOCTI BHUMipIOBAHD,
BUKOHAHO TMOBHICTIO, 3100yBay IMOBHOIO MipOI0 OBOJIOAIB METO/I0IOTIEI0 HAYKOBOI
JUSUTBHOCTI.

Ouinka 3micTy auceprauii, ii 3aBepuwieHicTb Ta AOTPHMAHHSI NPUHUHIIB
aKaJaeMivyHOl 100POYeCHOCTI.

3a cBoiM 3micTOM jcepTaniiina poGota 3100yBaua Spourerka M.O. OBHiCTIO
BiAnosigae CraHmapTy BHILOT OCBITM 3i cremiaabHocTi 172 TenekomyHikarnii ta
pajioTexHika Ta HampsiMKam JOCIiDKEHb BIiAMOBIIHO 10 OCBITHBOI [porpaMu
TenexomyHikauii Ta pamgiorexuika.

Jlncepraniiina poboTa € 3aBepUICHOI0 HAYKOBOIO MpPAlElo i CBIAYMTH Mo
HAsIBHICTb 0COOMCTOr0 BHECKY 3100yBaua y HayKOBMI HarpsM «Inpopmaniiini Ta
KOMY HIKaIiiHI TEXHOJIOTIT».

PosriisnyBuy 3BiT moaiGHoCTI 3a pe3yibTraTaMu IEPEBIPKU JIUCepTaLiiHOT
poboTH Ha TEKCTOBI CHiBMajiHHA, MOYKHA 3pOOMTH BHCHOBOK, IO JMCEpTaLliiiHa
podora flpomenka Makcuma OiekcaHApoBUYA € PE3YJLTATOM CaMOCTIfHHX
JOCIDKEHb  3700yBaya i He MICTUTh ejeMeHTiB  (ambeudikanii, KoMmisuii,



¢abpukallii, niariaty ta 3ano3nyeHb. BUKopucTaHi ij1€i, pe3yabTaTy i TEKCTH IHIINX
aBTOPIB MAIOTh HAJIECKHI MOCUJIAHHS HA BIANOBIIHE JUKEPEIO.

MogBa Ta ¢TH/Ib BUKJ/IQ/JIeHHsI pe3y/IbTaTiB.

Jluceprariiiina podoTa HanucaHa yKpaiHCbKOIO MOBOIO.

JlucepTalliss J€MOHCTPYE BUCOKHMH pIiBEHb CTPYKTYPOBAHOCTI Ta JIOTIYHOI
noOy0Bu, 110 3abe3nedye 3po3yMITICTh 1 HiJICHICTE BHUKJIAJEHOIO Marepiaiy.
BukopucTanHsi 4iTKOi, 3arajJbHONPHIHATOT HAYKOBOT TEPMIHOJIOTIT CIPUSE TOUHOMY
(hopMy TIOBAHHIO KJIIOYOBUX TOJIOKEHB Ta apryMeHTIiB. JlOCIUKEHHSI IPYHTY €ThCs Ha
CY4YaCHUX NPUHIUIIAX aKaJEeMIYHOro IUChbMA, 110 J03BOJAE JETAIBHO PO3KPUTH
MpeMeT aHaji3y Ta MpeJCTaBUTH pe3yJbTaTH y BUIVISLAI IOCIII0OBHOTrO, 100pe
OpraHi3oBaHOr0 HAyKOBOI'O TEKCTY, SIKMH JIErko CIPUHMAETHCS CrelianicTaMu
BIJIMOBI/IHOT rajy3i.

Jlucepraltisi CKJIQAa€ThCsl 3 BCTYIY, 5 PO3/UIIB, BUCHOBKIB, CIIUCKY JITEPATypH
Ta JI0/1aTKIB. 3arajbHuii o0csr aucepranii ckiagae 151 cTopiHky.

Y BCTyII BU3HAYEHO aKTYaJbHICTh AOCTI/UKEHHS, HOro 3B 530K 13 HAyKOBUMH
nporpamamu, ranamu ta temamu HJIP KIII im. Iropss Cikopcbkoro, a Takox
KJIIOYOBI 3aBJaHHs /Ul JOCATHEHHS MeTH. OnucaHo 00’ €KT, MPEAMET Ta METO/H
JOCIIUKEHHS, @ TaKO)K HAayKOBY HOBM3HY W IpakTHYHY 3HAUYLIICTh OTPUMAaHMX
pesyabTaTiB. HaBeneno indopmaiito npo ix nyOmikaiio y ¢$axoBUX BHAAHHSX i
MPEICTABICHHS Ha KOH(EPEHLisX.

[Tepumit po3ain MicTUTh IH(GOpMaALIIO MPO ONTHYHY CUCTEMY OKa Ta aHaji3
pENHTPENCUHIOBOro MeToay adepoMeTpii, Horo MoKIMBOCTEl Ta oOMeKeHb. Orsi
JiTepaTypu  JI03BOJMB  OKPECIMTH MEPCHEKTHBU BJIOCKOHAJICHHS METOLY Ta
copmyIroBaTH 3aBJaHHA 1100 Horo moamgikauii i3 3acTOCYBaHHIM HEHPOHHUX
MEPEIK.

Jpyruii po3in onucye resepauito abepoMeTpHYHUX AaHUX Y (popMaTi BEKTOPIB
Koe(iuientis  LlepHike 13 BHKOPHCTAHHSIM TI'EHEPATUBHO-3MArajlbHOI IITYYHOI
Heiiponnoi mepexi. Yepez oOmekeHy HaBUaibHy BHOIPKY OCOOJMBY yBary
MPUALIEHO METOZaM ayrMEHTalil Ta MOKPAILIECHHIO MPOLECY HABYAHHS HEpOHHOT
mepeki. HaBe1leHO KOMIUIEKCHY OLIHKY SIKOCTI 3r€éHepOBaHMX JaHMX 3a JEKiIbKoMa
METPUKaMH.

Tperiii po3ain npucesueHuit y10CKOHAICHHIO PEHTPEHCHHIOBOTO METOY /ISl
OJIHOYACHOTO CKaHyBaHHS KUIBKOX TOYOK 3IHMII 3a JOMOMOIOK MAacHBY JIa3epHHX
BUIIPOMIHIOBAYIB 3 METOK MiABUIICHHSA Mpeuu3iiiHocTi BumiproBaHb. Kopekitis
3ICTaBJEHHs KOOPAMHAT BIJOMTKIB Ta CKaHyBaJlbHHUX [POMEHIB 3/ilicHeHa 4Yepes
HEHpOMEPEIKEBHI MIIX1L TA YTOUHEHHS YTOPCHKUM aIrOPUTMOM.

YerBepTuii po3ail MICTUTH OMNMC ONTUYHOI CHUCTEMH JUISI HEHpOMEpEeKHOT
mMoaudikalil METOoay. ajiropuT™M TMEpBUHHOT OOpOOKM Ta MONEPEIHBOT OLIHKH
aOepartiii. HaBejieHO MeXaHi3MHM YTOYHEHHsI pe3yJbTaTiB Ha OCHOBI HaBUaHHs 3



MIKPIMJIEHHSIM Ta CUMYJIAALIT y CreniagizoBaHOMY IIpOrpaMHOMY 3a0e3ledeHHi
Zemax ta MATLAB. Illasixom npoBEAEHHS CHUMYJISILIA OLIHEHO MiABHILEHHS
TOYHOCTI BUMIPIOBAHb.

[T'siTiit po3ain posrisiiae 3acTocyBaHHs HEHPOHHUX MEpPEX Ul HaJpO3/LIbHOT
3patHocti (Super-Resolution) XBuasoBux (poHTIB. Po3po6iieHo 3ropTKOBY MOZAEIH
JUIsl IPOrHO3YBaHHsI KoediuieHTiB LlepHike BUIMX MOPSIKIB, MPOBEACHO 11 HABYAHHS
Ta OLIIHKY TOYHOCT.

Juceprauiiina podota oopmiieHa BinoBiAHO 10 BUMor Hakazy MOH Ykpainu
Bia 12 ciunst 2017 p. Ne 40 «IIpo 3arBepaykeHHs BUMOT 10 0(OPMIICHHS AUCepTaLii».

Onpu/ioaHeHHs1 pe3yJibTaTIiB AHcepTaliiHol podoTH.

HaykoBi pesyiabratu aucepraiii BHUCBITJIEHI y 4 HayKoBUX MyOJiKaiisx
3n00yBaya, cepea sSKMX: 4 CTaTTi y HAayKOBHX BHJIAHHSIX, BK/JIIOYEHHMX Ha JaTy
oryO/iKyBaHHsl 10 TEpeiiky HayKoBUX (axoBUX BuaaHb Ykpaiuu; 0 crareii y
MepioMUHUX HAyKOBUX BUAHHSIX, MPOiIHACKCOBaHUX y Oa3ax manux Web of Science
Core Collection Ta/abo Scopus, 3 sikux 0 crareifl y BHIAHHSX, BiIHECEHUX JI0
nepuoro — Tperhoro kpaptuiis (Q1—Q3) Bianosiano g0 kinacudikauii SClmago
Journal and Country Rank a6o Journal Citation Reports; 0 naTteHTiB Ha BUHAXIJ, 1110
npoiy KBajaidikaliiiHy excrnepTusy Ta 0e3locepeIHbO CTOCYIOTHCS HayKOBMX
pesynbTaTiB  auceprauii; 0 MaTeHTiB YKpaiHW Ha KOpUCHY Moueib: 0
0ZIHOOCIOHMX MOHOrpadiii, Mo pexomeH10BaHi 10 Apyky Buenoio pamoro KIII im.
Iropst CIKOpCbKOTo Ta MpOMIILIN peleH3y BaHHSI.

Takox pesynbraty amcepranii Oyau ampoOoBaHi Ha 5 HayKoOBHX (paXxOBHX
KOH(EPEHILISIX.

OnyOGuikoBani Martepianu BiaoOpakaloTb OCHOBHI pe3yJbTaTh JuCepTaLii,
AOTPUMYIOYKMChH MPUHIMIIB aKaJeMiuHol ao0pouecHocTi. [IpoBeaeHo rpyHTOBHMI
aHalli3 JaHuX, MiATBEPVKEHO HAYKOBY 3HAYYIIICTh AOCII/UKCHHS HAa BUCOKOMY PiBHI.
Y cniBaBTOPCBKUX PoOOTaxX BHECOK 3/100yBaya € BarOMHUM Ta BHU3HAYAILHUM JUIS
JIOCT1IKEHHSI.

Takum unHOM. HayKOBI pe3y/bTaTH ONUCaHi B AUCEpTAaLliiiHiii poOOTi MOBHICTIO
BUCBITJIEH] y HAayKOBMX ITyOJliKallisix 3/100yBaya.

Henouiku Ta 3ayBaskeHHsl 10 JucepTaUiiHOT pOOOTH.

1. BpaxoByioun npakTHyHy CIPAMOBAHICTbH POOOTH, BApTO OYJI0 O pO3LIMPUTH
[EepEeBIPKY Mpale31aTHOCTI Ta OLIHKY XapaKTepUCTHK 3alpOroHOBaHOT Mouikarii
KJIIHIYHUMH BUTIPOOYBAHHSIMHU.

2. Jleranizauis onucy Oy/J0BM OKa B MEPIIOMY pO3/iJli € HaJMIpHOIO B
KOHTEKCTI JucepTauiiiHoi podoTu.
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3. JlouinbHO Oyj0o © HaABECTH BUMOIM 10 OOYMCIIOBAJIBLHOIO anapaTHOro
3a0e3neyeHHs, HeOOXIAHOro JUIsl IMIIEMEHTAllil 3arnporoHOBAHUX BIOCKOHAJICHD,



OCKIJIbKM LITYYHI HEHPOHHI Mepexi 3arajioM noTpedyioTh NPOayKTUBHUX M1aTHOpM
JUIs1 CBOET pOOOTH.

4. KopucHo 6ys10 6 po3mupuTi nopiBHsHHA MeTo1iB HaBuanHs DQN ta PPO B
KOHTEKCTI IOLIJILHOCTI YTOUHEHHS OLIHKH abepauiii.

BBaskaro, 1110 BHCJIOBJICHI 3ayBa)kKeHHs HE € BH3HAYAJIBHUMM 1 HE 3MEHILYIOTh
3arajbHy HaAyKOBY HOBM3HY Ta IMPAKTHYHY 3HAYUMICTb pe3yJbTaTiB Ta HE BILUIMBAIOThH
Ha MO3UTUBHY OIIIHKY JAMCcepTaliiiHoi poOoTH.

BucHoBoOK npo auceprauiiiny podory.

Beaskaro. 110 aucepraliiiHa pobGorta 3j00yBada CTyneHsi J0oKTopa (inocodii
SIpomienka Makcuma OsiekcanpoBuya Ha Temy «MoangikoBaHuil HelipoMepeKHuUit
METO/I PEeUTPECHHTOBOT abepoMeTpii Oka» BUKOHAHA HA BUCOKOMY HAyKOBOMY piBHI,
HE TMOPYLIyE MPUHLMIIB aKaaeMiyHOi 100pOYECHOCTI Ta € 3aKiHYEHUM HayKOBUM
JOCIIDKEHHAM, CYKYTHICTh TEOPEeTMYHMX Ta MPAKTUUYHUX pE3YJbTaTIB SKOIO
po3B'si3ye HayKOBE 3aBJaHHS, 10 Mae ICTOTHE 3HA4YEeHHS JUIsl Trajiy3i 3HaHb
Enextponika Tta TenexomyHikamii. [luceprauiiina pobota 3a aKTyasbHICTIO,
MPaKTUYHOIO LIHHICTIO Ta HAyKOBOIO HOBU3HONO IOBHICTIO BIJANOBiJAa€ BUMOram
YUHHOIO 3aKOHOJABCTBa YKpaiHu, wmio nepeadayeHi B 1.6 — 9 «llopsaky
MPUCY/UKEHHS CTYNEHs JoKTopa (inocodii Ta cKacyBaHHS pillIeHHS pa30BOi
crienianizoBaHoi BYEHOT paju 3aKjiajJy BHUILOI OCBITH, HAyKOBOI YCTaHOBH PO
MPUCY JDKEHHS CTYIEHs J10KTOpa (purocodiin, 3aTBepakenoro [Tocranosoro Kadinery
MinictpiB Ykpaiuu Bijx 12 ciuns 2022 p. Ne 44,

3n00yBau Spowenko Makcum OnekcaHIpOBUY 3aCiIyroBY€ Ha MPUCY/DKEHHS
cryneHs Jaokropa (imocodii B ramysi 3HaHb EjekTpoHika Ta TejekoMmyHikaiii 3a
crietianbHicTio 172 TenexomyHikarii Ta pajaioTexHika.

Peuensenr:
JloueHTt xadenpu
aKyCTUYHUX Ta MYJIbTUMEIIHHUX
CJIEKTPOHHHUX CHCTEM
KIII im. Iropst CikopcbKoro e
K.T.H.. IOLEHT / ////\ / ‘Hr‘l"[asno HOHOBI/I‘{
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