PELIEH3IS
Ha Jucepraiiiiny pobory
3apiukoBoro Onekcanapa AHaToiioBHYA
Ha TeMy «MeTozu Ta nporpamue 3abe3neyeHHs PO3MITKH BiJICOJaHMX IS 33144
KOMII’ FOTEPHOTI0 30pYy»,

MPEJCTaBJIEHY Ha 3100yTTS CTyneHs: JokTopa (imocodii

B rayrysi 3Hanb 12 [udopmaniiini rexnonorii

3a cnenianbHicTio 121 Inkenepis mporpaMHoro 3abesnedyeHns

AKTyaJIbHICTH TEMH JHCEPTALIT.

Tema mucepranii «Meroau Ta nporpamue 3a0e3neyeHHs PO3MIiTKU BicoIaHHUX
JUIsL 33124 KOMIT FOTEPHOTO 30py» € HAJ3BUYAWHO aKTyaJlbHOK B YMOBAaX CTPIMKOIO
3pOCTaHHSl POJIl IITYYHOrO IHTENEKTY Y BHUPIIIEHHS CKJIAJHWX 3aBAaHb y 0araThox
rajry3sx Ta ocoOnuBO BaxyuBa y cdepi 30inbmenns o6opono3natnocti Ykpainu. B
TOH JK€ 4Yac 3aCTOCYBaHHsA TEXHOJOTif MAIIMHHOrO HABYAHHS 3HAYHOIO MipOIO
BUICKUTh Bl AKOCTI JAHWX, SKi BHUKOPHUCTOBYIOTHCSI JUIsl HABYAHHS MOJIEJICH.
OcobnuBo BaxIMBHM (AKTOPOM L€ CTae Ui 3ajad JeTekuii Ta kiacubikauii
O0'€KTIB y BiZIeONAHUX, JI€ AIKICHA PO3MITKA € KJIIOYOBOIO YMOBOKO CTBOPECHHS TOYHHUX
1 HAQIMHUX aJITOPUTMIB.

AKTyaJlbHUM € HH3Ka Tpo0JieM, NOB'A3aHHX i3 PO3MITKOI NaHMX, 30Kpema
TPUBAJICTh, BHCOKA BapTiCTh NpPOLECY Ta HU3bKA TOYHICTh, WO OOMEKYIOTH
MOJKJIMBOCTI JIJIsl MacTabyBaHHs MPOrpaMHUX pilneHb. TakuM YuHOM, aKTYaJIbHICTh
TEMATUKH JUCEPTALIHHOIO JOCIIIKEHHS CIPSIMOBAHA HA MOMOJIAHHS LUX BHKIMKIB
IUIIXOM  pO3pOOKH IHHOBALIHHMX METOMIB, 30KpeMa IyalibHOI apXITEKTypH
aBTOMAaTH3allli pO3MITKH BiACOJAHMX, IO JO3BOJSIE 3HU3WUTH BUTPATH HA €TANAx

00p0oOKH JaHMX | MiABUILUTH €PEKTHUBHICTL POOOTH CUCTEM.

Ouinka oOrpyHTOBAHOCTI HAYKOBHX pe3yabTaTiB auceprauii, ix

JAOCTOBIPHOCTI T4 HOBU3HH.



HaykoBa HOBM3HA pe3ynbrarTiB AMCEpTALiMHOrO AOCHIIKEHHS MOJArac B

HACTYIIHOMY:

. Brnepme 3anponoHoBanHo AyaibHy apXiTeKTypy NpOrpaMHOro 3abe3neyeHHs s
ABTOMATH30BAaHO! PO3MITKH JIaHWX, $Ka, 3a PaXyHOK METOJAY aJlanTHBHO-
arperoBaHOT0 HaBYaHHs HEWUpomepexi, 3adesnedye NPUIIBUIILECHHS IIPOLECY
PO3MITKM Ta, HA BiAMIHY BiJll ICHYIOUMX aHaIOriB, Jgac 3MOry e(QEeKTHBHOIO
3aCTOCYBAHHS HYILOBOTO TA AKTUBHOIO HABYAHHS HEWpoMepexi s pO3MITKH
JAQHUX Ta OUIBII THYYKOr0 BHUKOPMCTAHHS NPOrpaMHOro 3abe3nedyeHHs JUis

PI3HOMAHITHUX 33J1a4 KOMII' OTEPHOIO 30pY;

2. Bnepme 3anponoHOBaHO METOA MpiopUTe3allii CKIaJHMX 3pa3KiB /il HaBYAHHS
HEMPOHHO1 MEpPEX1, SAKHH, 3a paxyHOK Bi0OpYy HaWCKIaAHIIIMX 3pa3KiB IS
HaBYaAHHS, TIABHINYE SKICTL Ha0Opy manmx ©€3 TPOBENCHHS MONEPEAHBOT
PO3MITKH BIJ€0, BHACIIAOK 4YOTO 30UIBIIYETHCS TOYHICTH AETEKIil 00’€KTIB Ha
BIIEO, Ta, HAa BIAMIHY BiJl ICHYIOUMX MIAXOM;iB, 0a3yeThCcs BHKIOYHO HA
ABTOMATHUYHO 3reHEePOBaHIM penpe3eHTallll JaHuX;

3. Bnepme 3anponoHoBaHO iTepaTUBHHI METOJ BHOOpPY KIIOYOBUX KaJpiB Ha
JOBIUX BIAECO, 1O AA€ 3MOTY BHU3HAYaTH KJOYOBI KaJpd Ta CErMEHTH Bijeo 3
NMOCTYNOBUM TIJABUILEHHSIM TOYHOCTI, Ta, HA BIAMIHY BiJi ICHYIOYHX METOIB,
BPAaXOBYBaTH NWHAMIYHO 3MIHM KOHTEHTY BIEO il BUOOPY KIHOYOBHX KalIpiB,
MABUINYIOYM TOYHICTh CErMEHTallil Ta 3MEHINYIOYH O0O0CAr BiJCONaHUX I
0OpoOku;

4. Bnepiuie 3anpornoHOBaHO METO/JI arperaiill 3HaHb MK TEKCTOBOIO Ta Bi3yaJIbHOKO
yaCTUHAMU Yy BI3yallbHO-MOBHIA Moxaent (VLM) nans oOpobku  cknamHux
MYJIPTUMOAQIBHUX B3a€EMOAIN, 1O 3abe3neyye OiIbII BHCOKY TOYHICTD
pO3Mi3HAaBaHHS CKJIAJHHX CIEH HA BIJEO Ta IX OMHUCY Yy MOPIBHIHHI 3 ICHYIOYHMH
aHaJIOraMH.

HayxoBi gocnikenns 0yau BukoHaHi 3100yBauem Ha kadenpi indopmaruku Ta
nporpamuol imxkenepii KIII im. Iropsi Cikopcbkoro B pamkax HJIP «Meromu Ta
TEXHOJIOrT BHCOKONMPOAYKTUBHUX OOYHUCIEHb Ta OOpOOKM HAJBEJIMKMX MACHBIB

Aauux» (aepxkaBHuit peecrpauiiinuii Homep 0117U000924) ta Bianosinae nanpsimy



«lndopmaniini Ta KoMyHiKali#HI TeXHONOTI» 3 MEPeiKy NPIOPUTETHUX HANPAMIB
HAYKOBO-TEXHIYHOI JIISTLHOCTI.

Omxe, B mucepraniiiniii poGoti mocrasjieHe HaykoBe 3aBJaHHS IiIBHIICHHS
IBHKOCTI PO3MITKHM BiICOJAHMX Y KOHTEKCTI 3aB/laHb ACTEKL{i 00'€KTIB BUKOHAHO

MOBHICTIO, 3/100yBay MOBHOKO MiPOIO OBOJIO/IB METOA0JIOrICI0 HAYKOBOT isIbHOCTI.

Ouninka 3micTy aucepranii, it 3aBepmenicTb Ta A0TPHMAHHSA NPHHIHNIB
aKaaeMivHol 100pouecHoCTI.

3a cBoiM 3micToM jaucepramiiina po6orta 3100yBaua 3apiukoBoro O. A.
MOBHICTIO BianoBinae CraHmapTy BMINOI OCBITH 3i cnerjansbHocti 121 Imkenepis
[IPOrpaMHOro 3ale3neueHts Ta HanpsaMKaM J0CHDKEHb BIAMOBIAHO 0 OCBITHBLO1
nporpamu «lmxenepis nporpaMHoro 3ade3neueHHs .

Jlucepramiiina poGora € 3aBepiieHO HAYKOBOI TNpaleld i CBIAYMTH IPO
HAsABHICTH  OCOOMCTOrO BHECKY 3m00yBaua y HAYKOBMM HampsaM  IHXKEHEpIi
MPOrpaMHoro 3ade3neyeHHs.

PosrasinyBIm 3BIT MOAIOHOCTI 3a pe3ysibTaTaMU TNEPEBIPKH JUCEpTALiiHOT
poOOTH HA TEKCTOB1 CHIBMAJIHHA, MOXHA 3POOMTH BUCHOBOK, IO JHCEpTaIliiiHa
pobora 3apiukoBoro Omnexcanmpa AHATONIMOBMYA € PE3YJILTATOM CAMOCTIHHHX
NOCIIDKEHb 37100yBaua 1 HE MICTUTH eleMeHTiB  (anbcudikaiii, KOMILISILI,
(pabpuxatui, nnariaty Ta 3ano3uyeHb. 30irM B TEKCTi 0OMEKYIOTHCS CIIBNALIHHAM 3

BJIACHUMM myOmikaiisvu 37100yBava, mo OyjaM CTBOPEHI 3 METOIO MOINEPEHBOTO

BUCBITJICHHSI HAyKOBMX peE3yJbTaTiB aucepraiii. Buxopucrani izei. pe3yJabTaTH |

TEKCTH IHUIWX aBTOPIB MAIOTh HAJICXKHI MOCUIIAHHS HA BIATIOBIIHE JUKEPEJIO.

MoBa Ta CTH/IL BHKJIAJCHHS Pe3yJIbTATIB.

Jluceprauiiina pobora HanKcana ykpaiHCbKOIO MOBOIO, 3i BCTYIY, CKAANACTHCS 3
IECTU PO3/UIIB, BHUCHOBKIB, CIIMCKY JIHTEPATYpPH Ta JOMATKIB. 3aranbHuii o6esr
auceprauli 261 cropiHok.

lTexker jmcepramii BMKIAJEHHI JIOriYHO Ta TMOCHIAOBHO, 3 BUKOPUCTAHHAM

JOCTaTHLOI KUILKOCTI CTOPOHHIX JDKEPENl Ta PecypciB, SIKi HAIEKATh JI0 TEMU

AOCIDKeHHS. Bei po3aim MicTsTh BiNOBiiuuit Marepia.



Y BCTYN JETaIbHO HABEACHO aKTyalbHiCTh poOOTH B PI3HUX HaNpAMKaX
TUSUTBHOCTI Ta BOKIMBICTH PO3ZMITKM BIJCOJAHMX IS 3a/1a4 KOMIT IOTEPHOro 30pY,
PO3KPUTO HAYKOBY HOBU3HY, 3B’ 30K p0OOTH 3 HAYKOBUMHU IIPOrpaMaMu Ta IJIaHaMH,
METY, 3aBIAHHS, 00’ €KT, PEAMET i METOAM AUCEPTALIHHOrO JOCIIUKEHH.

[lepimmii po3/ia MiCTUTB OIS CYHaCHOTO CTaHy METOIIB KOMIT IOTEPHOTO 30pY
Ta OINSA METOiB JUIsl BHpIMIEHHS 3ajadi jeTexiii 00’ €KTiB, aHam3 Cy4acHHX
METOIB po3miTku, Bkmoudarour YOLO i1 R-CNN, 1 oCHOBHM MpOrpamMHOro
3a0e3reueHns JuUig 3amay  jerexiui 00'exriB. BuUkoHaHO T1OCTAHOBKY 3dB/aHb
JIMCEPTALITHOTO JOCIIHKEHHS.

JIpyruid po3/iii MPUCBSYEHO po3poOLIl METOTY npiopuTe3aLii CKJIaJHUX 3pa3KiB,
00poOLll CKJIAHMX HETaTUBHUX 3pas3KiB, €KCIEPUMEHTAILHOMY JIOCIIKEHHIO

po3po0JIeHOro MeToay. 3aBASKM BIPOBAKCHHIO 3alPOINIOHOBAHOIO MiJAX0Ay B
[pOLEC HABYAHHSA JUIs Helpomepex Ha 6asi apxirextypu Video Swin Transformer
OTPUMAHO TIIBUILICHHS TOYHOCTI AETEKIIT Oe3 [OnepeIHbOI PO3MITKH.

Tpertiii po3aii ormcye po3poOKy Ta MOCIDKEHHS e(peKTUBHOCT1 1TEPATUBHOI'O
MeTOy BHGOPY KIIIOYOBMX KA/IPiB I CErMEHTAlll JOBIUX Bifeo. 3amponoHOBaHHH
METOJ 3MEHLIYE KibKICTh HEpENeBAHTHUX KaapiB, fKI BH3HAYCHI Ha a3i
onepesHLoro  Bizoopy. ExcrmepuMeHTaipbHI  NOCHIDKCHHS METOAY I0Ka3ald
[iBMILEHHS SKOCTI y3arajJbHEHHS 3MICTy Bifeo Ha Habopax gaHux SumMe Ta
TVSum.

UeTBepTuil po3Mia MPUCBSYECHUI BUKOPUCTAHHIO MYJbTHMOJAIBHUX MOJE/ICH
HEMPOHHUX MepeX JUls 3amad posmi3HaBaHHSA Ha Bigeo. [lpeacrasnenuii miaxi
Attr4Vis HauiieHuii Ha BJOCKOHAJEHHS TNEpeAadl 3HaHb MDK BI3yalbHUMH Ta
TEKCTOBUMM MOJAJIBHOCTIMU B13yalibHO-MOBHUX (VLM) HEHpOHHMX Mepex Ui
[TiIBULLEHHS TOYHOCTI PO3ITI3HABAHHS HA B1JIEO.

[TsaTit po3aLT NMPUCBSYCHUN po3po0Ll AyabHOI apXITEKTYpU MPOrpamHOro
3a0e3redeHHs, po3poOil BUMOI JI0 IPOrpaMHOro 3ade3nedeHHsT Ta aBToMaTu3allli
NPOLIECY PO3MITKHA Ha OCHOB1 PO3pO0JIEHOT apXITEKTYPH.

[locTuii po3ain NpUCBSIUECHUN aHa13y e(PEKTUBHOCTI pO3p0OJIEHOT apXITEKTYPH,
y3arajlbHEHHIO EKCMEPUMEHTAIbHUX JIOCIDKEHb 1 TMOPIBHAHHIO MIAXOAIB [0

aBTOMATH3AIlT PO3MITKHU BIJICOJAHUX.




Jluceprauiiina podora oopmiena BinosiaHo 10 Bumor Hakazy MOH Ykpainu

pin 12 ciunst 2017 p. Ne 40 «[1po 3arsepmxenns BUMOT 10 0(opMIECHHS JUcepTariii».

Onpuioagnenns pe3yabTaTiB Auceprauniinoi podoru.

HaykoBi pesyiabraté juceprauii BHCBiTAeHi y 6 HaykoBuX IyOJiKalliix
3o0yBava, cepel AKMX. | crarrd y HAyKOBUX BHAAHHAX, BKIIOYEHMX Ha JdaTy
ONyONiKYBaHHA O Mepetiky HayKkoBuX (paxoBux BuaaHb YKpainm; 4 crarTi y

MePioAMYHUX HAYKOBUX BHIAHHAX, MPOiH/IeKCOBaHUX y 6a3ax panux Web of Science
Core Collection Ta/adbo Scopus.

Takoxx pe3ynsTaTd aucepraimii Oyiam anmpoGosaHi Ha 4 HAayKOBHX (axoBux

KOH(EepEHLIX.

TakiM YUHOM, HAYKOBI Pe3yJIbTaTH OIMCaHI B AMCEPTALIHiHIH po0OOT1 MOBHICTIO

BUCBITJICH] Y HAYKOBHX MmyOmikarisax 3100yBaya.

Henonikn Ta 3ayBasKeHHs 10 JHcepTAUiiHOT podoTH.

1. 3ayBakeHHs 10 0(DOPMIICHHS POOOTH:
- B TekcTi quceprarii 3acTOCOBAHO JOCUTH 6Gararo aHrIilu3MiB,

-V r1’saromy po3guni Ha pucyHky S5.14 HaBeaeHO CXEMaTHYHE
MpeJCTaBJICHHs  Ipomecy  poOOTH  IHCTPYMEHTY  PO3MITKH 3

BUKOPUCTAHHAM JyalbHOI apXITeKTypu. BoaHo4ac Take mnpe/iCTaBJICHHS

CHpHﬁMaE’I‘bCH CKJIAAHO Ta BUMArac€ IapajcjibHOro 3BCPpHCHHA [0

TEKCTOBOro omucy. Jlug takoro tumy cxem Bapto Bukopucraru UML

JlarpaMM aKTUBHOCT1 4M O13HEC IIPOLIECIB.

—

Ha pucynkax 5.9 — 5.11 300paxkeHo miaxoau a0 pPO3MITKM JaHHUX.

BoaHouac He 3p03yMUI0, B AKII HOTALli BUKOHAHI JIaHi JiarpaMH.

2. BUCHOBKM mOA0 €(QEKTUBHOCTI 3aArpONOHOBAHUX METOMIB 0a3yroThCA Ha
pe3yJyibTarax, OTPUMAHUX 3 BUKOPUCTAHHSIM HANBEJUKUX MACHBIB JIaHHUX.
BoaHouac e mocmipkeHo poboTy METOAIB Ha MayMX Habopax BifCOJaHMX,
K1 HEPIIKO BMHUKAIOTH Y PEaNbHUX yMOBaxX. BiacyTHICTh aHamizy LbOTO

aCMEKTy MOXE OOMEXYBAaTH IpPaKTUYHE 3aCTOCYBAHHS 3aIPOIIOHOBAHUX
METOJIIB.



3. Y poboTl HE MPOBEAEHO aHAI3 MBMAKOAII 3aNpONOHOBAHUX METO/IB MPU
BUKOPUCTAHH1 PI3HUX OOUMCIIOBAILHUX PECYPCIB, TAKMX SK: ONEparMBHA

nam’ATh, UEHTPaIbHi Ta rpadiuni npouecopu. Takuil aHaili3 € BaAIMBUM
TUTS OLUHKK PecypeiB, HEOOXITHUX U peatizaliii 3anmporoHOBaHUX METO/IIB,
BOJHOYAC MOr0 BIACYTHICTH MOXE YCKJIQIHUTH 3aCTOCYBAHH po3p000K Y
BUCOKOHABAHTAKEHUX CEPEAOBUIIAX 1 3HU3UTH IXHIO NIPAKTUTHY 3HAYUMICTD.

4. Y mocToMy pO3im JaucepTaniiiHoi poOOTH HE BpPaXxOBAHO 0COOJIMBOCTI
dixcauii Biico@HUX NPH Pi3HUX YACOBUX Ta MOTOJAHUX YMOBAX, TaKuX AK:
neHHi a00 HiuHi 3aNMCH, TYMaH, 3aCHDKEHICTb, IO TOILIO. 3BaXKarouy Ha Il
0cOONMBOCTI, BiJEOJAHI MOXYTh 3HAYHO Bifpi3HATHCA 332 CBOIMH

XapaKTepuCTUKaMu, TOMY iTHOPYBAHHS 1BOTO ACIIEKTY MOXE MPU3BOAUTH 0

[OTeHIiiiHo1 TMOXUOKM Yy BHMCHOBKAX nociimkenHss a0o OOMEXEHHS IX

3aCTOCOBHOCTI.

5 Y migpo3aim 6.4 HaBEICHO eKCTIEPUMEHTH 3 PI3HUMH MixoJaMHu 10
ARTOMATH3ALII PO3MITKU JIAHUX. BoaHouac JaHWil TMiAPO3IL1 HE MICTUTD
OITUCY nporpaMHO-TeXHquoro KOMITJIEKCY, Ha $KOMYy MPOBOIMIHCDH
eKCTIEPUMEHTH, 1110 BOKINBO /UL 3aMipy Pi3HUX YaCOBUX MOKA3HUKIB.

6. Y poGoTi aBTOPOM HE PO3TIBIHYTO MO>JIMBICTD iHTErpallli 3armpornoHoBaHOro
pilnieHHs 13 XMapHUMH mnaropMamu, 1O € BAXKIMBUM (PAKTOPOM UL
saGe3edenHsl  MacmTaboBaHOCTI, meuakonii Ta edexruBHOi 0OPOOKH
peIMKKUX 00CATIB BIJICOJAHUX. Taka inTerpauis Morja 6 3Ha4HO IMIABULIWTH
PAKTUYHY [IHHICTH pO3POOKH, JI03BOJISIIOYMM 3aCTOCOBYBATH 1X Y Cy9daCHHX

RICOKOHABAHTAKEHUX 00UMCIIIOBAIILHUX CEPE/IOBUILIAX.
RBpaKalo, O BHUCIOBJIEHI 3ayBOKEHHSA HE € BU3HAYAILHUMU 1 HE 3MEHLUYIOTh
saraibHy HAyKOBY HOBU3HY Ta MPAKTHIHY 3HAYUMICTh PE3YJIbTATIB TA HE BIUIMBAIOThH

114 [I03UTMBHY OLIHKY JMCEpTaliiiHOi poOOTH.

BHCHOBOK Npo AHcepTaniiiny poodory.
Bpakaio, mo auceprauniiina pobora 3100yBava CTyNeHs JA0KTOpa dinocodii
3apiukoBoro Onexcanapa Auarojyiiopuua Ha Temy «MeroaM Ta I1pOrpaMHe

3a6e3MeYeH s PO3MITKM BIICOIAHUX Ui 3a1a4 KOMIT IOTEPHOTO 30py» BHMKOHaHa Ha




BHCOKOMY HayKOBOMY DIBHI, HE NIOPYIIy€ MPHHIMITIB aKaieMigHoi 06podecHOCTi Ta
€ 3aKIHYCHHM HAYKOBHM JOCTDKEHHSIM, CYKYNHICTh TEOPETHYHUX Ta NPaKTHYHHX
PE3yIbTATIB AKOTO PO3B'I3yC HAYKOBE 3ABAAHHS, 10 MAc iCTOTHE 3HAYECHHA JUIA
ranmysi 3HaHb 12 Tndopmaniitni rexnonorii. [uceprauiitna pobora 3a akTyaIbHICTIO,
MPAKTUYHOIO IIHHICTIO TA HAYKOBOK) HOBM3HOIO TOBHICTIO BiANOBIiZAE BUMOTAM
4WHHOTO 3aKOHOMABCTBA YKpainu, 1o nepeabaveni B mb6 — 9 «llopaaky
NPUCY/DKCHHS  CTymeHst Joktopa Gimocodii Ta ckacyBaHHs pIlICHHS pa3soBol
CHICLIAT30BAHO| BUYEHOI pajaM 3akiagy BHINOT OCBITH, HAyKOBOi YCTAaHOBH TIpO
NPUCYIDKEHHS CTyneHs Jokropa (pinocodii», sarsepmxenoro [locranosoio Kabinery
Minicrpis Ykpainu Bix 12 ciuns 2022 p. Ne 44.
3100yBau 3aprukosuit Onekcanap AHATONIHOBAY 3aCIYTOBYE HA MPHUCYUKCHHA
cTyncHs aokropa dbinocodii 8 ranysi 12 Iadopmaniiini TexHONOTIT 33 CNENiATLHICTIO

121 Imxenepis nporpaMHOro 3ade3neyeHHs.

PeneH3eHT:

noueHT Kabenpu iHGPOPMATHKY T

IpOrpaMHol iHKEHEPIT

HanionankHOTO TEXHITHOTO YHIBEPCUTETY Y KpaiHH
«KWIBCHKMH MOMTEXHIYHUN IHCTUTYT
imeHi Irops Cikopcekoroy,

KaHIAIAT TEXHIYHUX HAYK
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