BIAI'YK
ogiuiffHOro ornoHeHTa Ha nucepraniiiHy poboTy
3apiuxoBoro Osiekcanapa AnaTonilioBuya

Ha TeMy «MeTO/H Ta IPOrpamMHe 3a0e3NeHEHHS PO3MITKH BiJIeOJaHUX JUId 38124
KOMIT FOTEPHOTO 30PY»,
IIpesCcTaBiieHy Ha 3000y TTs CTYNeHs JOKTOpa dinocodii

B rajy3i 3HaHb 12 — IHdopmaniiiHi TeXHONOT
3a criemianbaicTio 121 — Ixenepis MporpaMHoOro 3a0e3Me4YeHHs

AKTyaJbHICTL TeMH AucepTanil,

Jucepranis «MeToau Ta NpOrpaMHe 3a6e3redeHHs] PO3MITKH BiA€OJaHUX I
3a7a4 KOMIT JOTEPHOTO 30py» INPHUCBIYCHA ABTOMATH3al{l IiJFOTOBKA PO3MIYCHHX
BileojaHWX JaHMX Ul 3a1a4  MallMHHOrO  HaBdaHmd, MO noB’si3aHi 3
BUKOPHUCTAHHIM KOMIT'FOTEPHOTO 30Dy TaKMX ¥ pi3HHx cepax, K pOGOTOTEXHIKa,
Me/IMYHA JiarHOCTHKA, ABTOHOMHE BifIcOCIIOCTEPEKEHHA, ABTOHOMHE yIIpaBIIiHHIL.
I11Bu/Ke PO3MOBCIOUKEHHS METOAIB INTYYHOTO iHTeneKTy, 30KpeMa, HEHpOHHHX
MepeK Ha 3aMiHy TpajluuiiHUM MeToJaM 0GpoOKy 300paXkeHb i pO3IT3HABAHHS
06pa3iB, CTBOPIOE MOIHUT Ha 3HAYHO 6Tl OGCSTH i Pi3HOMAHITTS CleliaTi3oBaHnX
HABUATbHIX BUGIPOK PO3MiUeHUX BiIEOJAHMX, IO Y CBOIO Hepry CTHMYIOC iHTEepEC
0 METOLiB Ta IHCTPYMEHTIB, 3/aTHUX 3HM3WUTH 3yCHIUIA Ha PO3MITKY BEITUKHX
MACHBIB JaHHX Ta BapTICTh PO3MITKH 32 PaXyHOK Kpamioi aBToMaTHsanii i OinpLIO]
CeeKTUBHOCTI iX poOOTH.

Hacamrrepe fieTbCst IO TeOPETHIHHH | mpaxTH4HUI iHTEpeC 3 OOKY HAyKOBOI
CILBHOTH Ta pPO3POOHUKIB BiINOBIAHOTO MPOrPaMHOTO 3abe3leyeHHss 10 HOBUX
miaxomiB i MeToAiB 3a0e3MeucHHA e(eKTMBHOCTI MAUIMHHOTO HABYaHHA B CeHcl
OCSTHEHHS KPAIlloro KOMIPOMICY MK IIBHAKICTIO po6OTH Mojened Ta IXHBOIO
TOUHICTIO 1 CTIMKICTIO [0 3MiH y BXIJHUX JaHHX 4epes 30BHiIIHI (AKTOPH TaKi K
npoleaypu BiaOOpy 3pa3kiB (KaipiB) s HaBYaHHs, BUKOPHCTAHHA JOTIOMIXXHUX
3a3qaierib HABUEHUX MOJejell MTYyJHOro iHTeNeKTy IS pO3MiTKHW, iHTerpauii
JIOIATKOBOTO HABYaHHS MOJeNeH y TpouexypH ABTOMATH30BaHOI PO3MITKH AN
SHIDKEHHS KiUTBKOCTI OTiepaLtii, o BUKOHY€ JIFOMHA.

Ouinka OOGIPYHTOBaHOCTI HAayYKOBHX pesyabTaTiB  Auceprauii, ix
JAOCTOBIPHOCTi TA HOBH3HH.

Tesu aucepTALifHOrO [AOCHIUKEHHA Hpe,uc:TaBnem y KOHTEKCTI Cy4acHOTO
CTaHy BiJMOBIHUX HANPIMKIB TEXHOJOTIl PO3MITKA Bmeopsmy i MamuHHOIO
HaBYaHH, JOTi4HO oBIpyHTOBaHI Ta  IiATBEpIKEHi pe3yJibTaTaMu
eKcnepnMeHTaanHx JOCII/KEHb 3 XOPOIIM OXOILICHHAM BiJIOMHUX aJbTEPHATHUB.

JIOCTOBIpHICTL HAYKOBHX pe3y/ibTaTiB MiATBEPKEHA 4 myGuikamiaMua Y
pelleH30BaHIX 3aKOPJIOHHUX XKypHasax, a TakoxX HaBeJleHMMHU JJAHMMH BUIIPOOyBaHb



ix IporpaMHoOI peanizaiii Ta HOpPIBHAHHA 3 JaHUMHU Bigomumu 3 mmyGnikanid. Koau
porpam 4acTKoBO HaBeieH] y TeKCT aucepTawi.
HaykoBa HOBH3HA pe3yNbTaTiB  AUCEPTALlHOTO NOCHIKEHHS IPYHTOBHO

copmyIpOBaHa y mucepTauii. 51 6 BuainuB HACTYITHI €IEMECHTH!

1. 3amponoHOBaHO METOJ MOEHAHHSA FOTOBUX MoieNeil aBTOMATHUYHO] PO3MITKH 3
MOJIeTSIMY aKTUBHOTO HABYaHHA 3 yIpaBIiHHAM Ha OCHOBi MOHITOPHHTY SKOCTI
pO3MITKH. ABTOp Ha3BaB TaKy apXiTeKTypy HyaJbHOR, a BiIMOBIAHUHA AITOPUTM
- aJanTUBHO-arperoBaHNM HaBYaHHAM nefipomepexi. Poms rotosoi Mozel
Moske GyTH OUIBIION, YK MEHIION y BUIIALKaX 611bIIOT UM MEHIIOI THIIOBOCTI
PO3MITKH Bifeopsay, MO OTEHIIIHO /I03BOJISIE YHUKATH AlpiopHOro BHOOPY
{HCTPYMEHTY PO3MITKHU. [ToTeHmiiHO AyanbHa apXiTeKTypa HO3BOJIIE 3HUSHTH
y4acTh JIOAWHH MPU pO3MITIi BiJI€O 3MILIAHOrO XapaKrepy 3a paxyHOK OinbIuol
oGUHCITIOBATHPHOT CKIIaHOCT] Ta HOTpebH Y GLTBII TIOTYXKHOMY KOMIT' F0Tepi st
[OCSTHEHHS aHAJIOTi4HOT [IBAAKOAI] aBTOMATHYHUX orepariii.

2. 3ampOIlOHOBAHO opuriHaJbHUN aIropUT™M npiopuTe3alii CKIaAHKX 3pa3KiB, 1110
peaiisye BigoMull MiaXix HAJaHHA IepeBaru «BUKAIaM» Yy hopmi HomepeAHBOI
KacTepu3alli Ta 3aMiHU MEBHOT KiTBKOCT] 3pasKiB 3 IIEHTPIB KJjacTepiB Ha
3pa3Ky, 110 PO3TAlIOBaHi Ha BeMKHi BiICTAHI Bij HEHTIB KIACTepiB.

3. 3amporoHOBAHO BHCOKOIIPOLYKTHBHUMA METO] y3aralbHCHHA 3MICTY BIIEOPSLY,
110 aBTOp Ha3BaB iTEPAaTUBHHM METO/OM BuGOpPY KIIOIOBUX KalpiB: CIIOYATKY Y
IPOPIIKEHOMY Bizeopa, a moTiM y OubIl iTEHOMY, aJe TIIbKH Y HaHOIIBIIT
iHPOPMATUBHUX CETMEHTAX. Voro oco6nuBicTs Ha Mifl OTTAL — opi€HTalllsA Ha
MONEpPENHI0  PO3MITKY, IO Jac MOKITHBICTE  (GOPMAIBHO  OL[IHIOBATH
peNIeBaHTHICTh KaJpiB/CEerMEHTIB.

4, 3anpOIIOHOBAHO BUKOPHCTOBYBATH TexcToBOI iH(poOpManii BiJ BEIMKAX MOBHUX
MoJIeNie, MOBHOI CKJIaIoBoi 3i 3BYKOBOI HODIXKKH, Ta/4H cyOTHTpIiB BiIeO K
JKepena T0JaTKOBOI indopmanii mpu po3Mi3HaBaHHI Ta OIMCYBaHHI CIEH Ha
3acafiax MyJIBTHMOJANBHOrO MifX0omy N0 MAIMHHOTO HaBYaHHA. B HedKux
BUMAJKaX Taka JI0JaTKOBa iHpopmMalis MOXe TO3UTHBHO BIUIMHYTH Ha
ABTOMATUYHE BU3HAYEHHS IILOBUX 06’ €KTiB Py PO3MITII.

Ouinka 3micTy Aucepranii, il 3apepIleHicTh T2 JOTPHMAaHHA NPHHINIIB
axajeMidyHOL 106pOUeCcHOCTI.

3a cBOIM 3MiCTOM jucepTalliiina pobora 3100yBaya 3apiukxosoro O.A. OBHICTIO
Binmosinae CTaHaapTy BUIIOI OCBITH 3i cremianpHocTi 121 THXXeHepist mporpaMHOro
3a6esredeHHS Ta HaIpsMKaM NOCIi/UKEHb  BiIITOBIAHO [0 OCBITHROI MpPOrpamMu
[mKeHepis TPOrpaMHOro 3a0e3IeeHHs.

Tucepralliifia po6oTa € 3aBePLICHOI0 HAYKOBOIO mpanero i CBLMYMTH IIPO
HAgBHICTH OCOOMCTOrO BHECKy 3100yBaua y HAyKOBHH HampsM imKeHepii

IPOrpaMHOro 3a0e3MeUeHH .



PO3rNISHYBIIN 3BIT nomiGHOCTI 3a pe3yibTaTaMy IEpEeBIPKH nucepTaniiHol
po6oTH Ha TEKCTOBI CIIBMAAIHHS, MOXHa 3poOUTH BHCHOBOK, ILO JMcepTallifHa
poGora 3apiukosoro Onexcanipa AnaTonijioBuda € pe3yJbTaToOM CaMOCTIHHHX
nocnimKeHs 3000yBada 1 HE MicTHTs eneMedTiB  danbcudikaii, KOMITLJTSLI,
habpuKauil, nariaTy Ta 3aro3uICHb. 36iru B TeKCTi 0OMEKYIOTHCS CIIBIAIIHHAM 3
pracHMMU TyOikauismu 3100yBada, 1O Gy/H CTBOPEHI 3 METOIO MOIEPeAHROrO
BUCBITIIEHHSI HAYKOBHMX De3yNbTariB AMcepTAaLli. BuxopucTaHi izei, pe3ylbraTy i
TEKCTH IHIIMX ABTODPIB MAKOTh HaJIeXKHi [IOCHTIAHHS Ha BIZITIOBiJTHE JOKEPEIIO.

MoBa T2 CTH/Ib BUKJIaJAeHHs pe3yabTaTiB

Jucepraniiina podoTa HanucaHa YKpalHCHKOO MOBOIO.

JlucepTauiss HanMcaHa 3 BHKOPHUCTaHHAM CYYacHOT0 HayKOBOTO CTHIIO, IO
CKJIABCS B TEXHIYHNX HAyKax, JIOTI4HO 1 nociizosHo. Haykosa TepMiHOJIOriS B raimysi
MAIIMHHOTO HaBYaHHA BUKOpHCTaHa BMUIO 1 He IpOTHUPIYMTH BUMOTAM
TepMiHONOTIYHUX CTaHApTIB Y KpaiHM.

Te3u pO3yMHO CTPYKTypOBaHi, CKIAal0Thes 3 BCTYITY, 6 po371iniB, BUCHOBKIB,
CIIMCKY JIiTepaTypu Ta JofaTKiB. 3aranpHud 00CAT aucepTauil — Ayxe BenuKuit: 261
cTopinok (198 6e3 IOJIaTKiB).

VY BCTyNi BUKJIAACHO aKTyaIbHICTH TeMHU, METY, 3aBIaHH, 00’eKT 1 mpeaMeT
nociiokenns. Po3KpuTO HAayKOBY HOBH3HY { npakTM4He 3HAYEHHS OTPUMAaHMX
pe3yNbTaTIB.

[lepmmii PO3AiN 30CEPEIKEHO HA auaiizi MeTomiB PO3MITKH BilleOJlaHuX,
nerexiii 00’€KTiB i BiMOBiHOTO IMPOIPaMHOTO 3abesreucHusA. HaBeleHo OIIiaA
CY4aCHHX MeTOIB, TaKux K YOLO i R-CNN, Ta nOCTaBJIeHO 3aBIaHHA
JOCIIIKEHHS.

Jlpyruii po3fin MPUCBAYCHO METOLY npiopuTe3alil CKIaAHIX 3pa3KkiB, MLIO
3abesnedye I11IBHIICHHA gkocTi Habopy MaHUX Ta TOYHOCTI JeTeKuil 0e3
oepeHBO] PO3MITKHY.

Y TpeThoMy pPO37iJii 3aIpOINOHOBAHO iTepaTUBHUM METOX BUOOpY KIHOYOBHUX
KaapiB JUIg HOBIHX Bijzleo, IO 3MEHIIYE obcar maHux Uit oOpoOKH 1 moKpallye
TOYHICTb CErMEHTALLI.

UYeTBepTHii PO3ALT ONUCYE METOX arperalii 3HaHb y MYJIbTUMONAJBHAX
mozeisix (VLM), sikuil 3a0e3nedye TOYHillle PO3ITI3HABAHHS CKIAHNX CLUCH Ha BiJleO
3aB/ISIKY eHepallil JoJaTKOBUX aTpuOyTiB.

[Usituit pO3ALT HPUCBAYEHO OMMCY MPOTPAMHOTO 3a0e3neyeHHs, 30Kpema
IyanbHOI apXiTeKTypH, Ta OTIIALY 1HCTPYMEHTIB JI1s ABTOMATH3Allll PO3MITKH.

[TlocTuil po3ia MICTHUTD eKCIIepUMEHTAJIBHI Pe3yJIbTaTH, OLiHKY e(EeKTUBHOCTI
pi3HKX MiAXOAIB JO aBroMaTH3alil PO3MITKH Ta BMCHOBKK LIOJO AOCATHEHHA METH
poboTtu.

Jlucepraniiina pobota opopmieHa BiJIMOBIAHO JO BUMOT HaKasy MOH VYxpainu
Bin 12 ciunst 2017 p. Ne 40 «I1po 3aTBepKCHHA BUMOT 10 ohopMIEHH TACepTaLii.



OnpuiroaHeHHA pe3y/IbTaTiB nuceprauiifHol poGoTH

HaykoBi pe3yJbTaTH jwcepTallii BHCBITIEHI Y 6 uaykoBHX MyOmiKamiax
3n06yBada, cepel AKAX: 1 CTarTs y HayKOBHX BUIAHHAX, BKIIOYEHHMX Ha HaTy
onyOiKyBaHHS [0 mepesiky HayKoOBHX ()aXoBuX BHIAHB Vkpainu; 4 cTarTi Yy
TepioAUYHNUX HAYKOBUX BU/IAHHAX, IpoiHeKCOBaHUX y 6a3ax AaHuX Web of Science
Core Collection Ta/abo Scopus.

Takox pe3yiabTaTu pucepranii Oynu arpoboBadi Ha 4 HAayKOBHX baxoBUX
KOH(epeHIIAX.

[Ty6nikauii 3700yBaua OEMOHCTPYIOTH BHCOKWI HAyKOBUIl DPiBEHb, HAJEXKHY
JKiCTH TA BiAOBIAHICTh MPUHIUIIAM aKaJeMigHO1 100pOUYECHOCTI.

TaxuM YAHOM, HayKOBi pe3ybTaTh olucaHi B aucepTaniiHiii poboti ITOBHICTIO
BHCBITJIEH] Y HAYKOBHX ITyOiKaIliiax 3n00yBayva.

HepnoJiku Ta 3ayBajkeHHs 10 aucepTauiiiHoi po0OTH.

1. ExcrnepuMeHTalbHe OCIiKEHH eeKTUBHOCTI 3aCTOCYBaHHA po3pobIIeHIX
{HCTpYMEHTIB, Pe3YJIbTaTH SKOT0 HaBeeHi y po3aini 6.4, He BUTPUMY€E KPUTAKH
9K 3 TOYKM 30py METOZONOTril (Y4aCHUKU 3HAIH PI3HUIO MiX MPOAYKTaMH Ta
MeTy TOpiBHSHHS), TaK i 3 TOUKH 30pY kinpKicHux mapametpis (muuie 10 ocio,
numre 10 Bigeo). S1 6 Horo 30BCiM He BKIIFO4aB J10 T€3 Ha micTi 3100yBava.

2.V poGoTi MpaBWIbHO, IPYHTOBHO i merTanpHO BHUCBITIIEHO IEPCBArA
3aIPOIIOHOBAHNX METO[iB, MPOTe Higoro He HAMMCAHO MPO IX HENONIKH i
o6MexenHs. S Gauy sKHaliMeHIIe TpoGneMy HaJUIMLIKOBOTO BUKOPUCTAHHS
OGUHCIIOBATLHMX pecypeiB y AyaubHii apXiTekTypi, OOMeXeHHA Ha THII
Bineopsiy TIpU 3aCTOCYBaHHI BEJMKHX MOBHHX mopeneit (o He 37aTHi,
HaNpUKIIajd, 03ByJyBaTH 300pakeHHs 3 MeTIIHHMX 30H/iB). € MeBHi 3aNUTaHHA 1
10 CTIHKOCT1 aJIFOPUTMY TpiopuTe3allii CKIaJHuX 3paskiB. HasBHiCTE OOMEKEHD
i HemoMiKiB He 3HIKYE HaAyKOBY IiHHICTD pe3yJbTarTiB, ane 1X 0GroBOPEHHS
caM¥M aBTOPOM Bi/INOBiAAE KpaIUM 3paskaM ACTalbHOTO JOCTIIKEHHS.

3 Tesu — BeNWKi, i ix MOXHa Oyn0 Gu 6e3 MIKOAU CKOPOTHTH, Maike [TOBHICTIO
npubpaBIId OIJIs/I0BUH po3ain 1. BinbUicTh PO3TIAHYTHX ¥ HHEOMY IHMTaHb
CTOCYIOTBCS TEMATHKH POOOTH pajiue onocepe KoBaHo. HatomicTs AKiCHUH
ornsin HayKoBuX poOiT, [MJIBHO TIOB’A3aHUX 3 BiAMOBIIHAM IOCTIKCHHAM,
HaBeIEHO B KOYKHOMY PO3ILI.

4. €ppoma i CBIT NepeXoAdTh 10 BiZIKpUTOI HAyKH, OTHUM 3 KIFOUOBHX eJeMEHTIB
4KOI € ONPUIIONHEHHS MNaHWX | xofiB mporpam y (opmi, L0 A03BOIAC
CaMOCTIllHO MepeBipuTH OTpHMAaHi HAyKOB1 pe3yJIbTaTH. 3amicTh JOJATKiB JO
JpcepTallii, BIIKPHUTI KOIH pO3pO0IIEHIX MIPOTPaMy pasoM 3 {HCTpYKILi€I0 MO0
3aBAHTAIKCHHS TECTOBHX NAHUKX i TOTPIOHMMH IapaMeTpamu 3aIycKy BapTo
OyJI0 ONPWIIOJHATH Y GitHub, GitLab, Bitbucket, uu iHIIOMY pero3uTapii.



Bpakaro, [0 BUCJIOBJIEHI 3ayBaXX€HHS HE € BU3HAYATIBHUMH, HE 3MCEHINYIOThH
3arajibHy HayKOBY HOBH3HY Ta MpaKTHIHY 3HAYMMICTD pe3y/IbTATIB Ta HE BILIUBAIOTH
HA MOIO ITLTKOM TTO3UTHBHY OIIHKY mucepTaliitHoi poOoTH.

BHcHOBOK MPO AUcepTALIAHY pobory

Beaskaro, WO Aucepraliiia pobora 3mobyBada CTyIEHs JOKTOpa dinocodii
3apiukosoro Osnexcanapa AmartorniiioBuua Ha TeMy «MeTtoau Ta TpPOrpamHe
3abe3neueH s PO3MITKY BIICOJAHUX UL 3a/ad KOMIT FOTEPHOTO 30pYy» BHKOHAHA Ha
BHCOKOMY HayKOBOMY piBHi, HE IIOPYIIY€E [IPUHIUIIB aKafeMi1HOl 10OPOUYECHOCTI T2
¢ 3aKiHUeHUM HAYKOBHM JOCHIDKCHHAM, CYKYIHICTb TEOPETHYHMX Ta MPaKTHIHHX
pe3yJbTATiB SKOTO PO3B'A3y€ HAYKOBE 3aBJaHHs, 10 Ma€ ICTOTHE 3HAYCHHA [UIA
ranysi 3HaHb 12 «Indopmariiiui rexHonoriiy. Jluceprauiiina pobora 3a
aKTyaJbHICTIO, IPAKTUYHOIO I[iHHICTIO Ta HayKOBOIO HOBH3HOIO IOBHICTIO BiJIIOB1IA€
BIMOraM YHHHOTO 3aKOHOJ@BCTBA Y KpaiHy, IO nepenbadeni B . 6 — 9 «ITopsaaxy
IpUCYy/DKeHHs CTyHNeHd JOKTOpa dinocodii Ta cracyBaHH: pillleHHst  pasoBol
creliani3oBaHoi BYEHOI paad 3aKiIany BHINOI OCBiTH, HAyKOBOI YCTaHOBH IIPO
TIPUCYIKEHHS CTYIEHs JIOKTOpa dinocodii», 3aTBEPIUKEHOTO [Tocranosoro KabineTy
MinictpiB Ykpainu Bin 12 ciuns 2022 p. Ne 44,

3n06yBau 3apiukosuii Onexcanap AHaTONIOBHMY 3aCIyroBy€ Ha MPUCY/DKCHHS
CTyIIeHs JOKTOpa dimocodii B Tamysi 12 «Iudopmariiini TEeXHOJOoTiD» 32
crenianpHicTiO 121 «IHXeEHepis IPOrpaMHOTo 320€3IeUCHH.

OdiuifiHuii OMOHEHT:

3aBiqyBay BiAALTY

apToMaTH3alii nporpamysanHs (Ne 145)
[HCTUTYTY KIOEpHETHKHA

iMm. B.M. I'nymxosa HAH Vkpainu,

il /' Bamam TYTbIMHCBKUI
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