PEINEH3IA

Ha JucepTaliiny poboTy
3nopa KoctsinTHa AHApiioBuua
Ha TeMy «Mogeri Ta mporpamMHi 3acoOH MiABUIIIEHHS IIBUAKOIT BU3HAUEHHS
BiZieoaTpuOyTiB 3a JOITOMOTOIO PO30OUTTS Ha CIIEHN,
IpeICTaBeHy Ha 3000YTTs CTyTeHs JoKTopa dhimocodii
B raty3i 3HaHb 12 — [HbopmamiitHi TexHOMOTIT

3a cnenianpHicTiO 121 — [IKeHepis mporpaMHOTO 3a0e3MeueHHs

AKTYyaJIbHICTh TeMH JHCepPTAaIii.

Tema puceprauniiHoi poOOTH € HaA3BUYAMHO aKTYaJIbHOI B YMOBax
€KCIIOHEHLIHHOr0 3pOCTaHHS OOCSTIB BiICOKOHTEHTY Ta IiJBHUINEHHS BHUMOT IO
IIBUIKOCTI ¥ TOYHOCTI MOTO aBTOMAaTH30BaHOTO aHaidy. Po3pobOka e(peKTUBHUX
MoJeneH 1 MporpaMHKUX 3aco0iB ISl BU3HAYEHHS BiJe0aTpHOYTIB yepe3 pO3OUTTS
Ha CLEHH, 3 OJHOYACHOIO ONTHUMi3alicl0 OOYHCIIIOBAILHUX BUTpAT, BIAMOBiOac
HarajJlkHUM IoTpe6aM cydacHoi imkeHepil mporpamHoro 3a0e3redyeHHs Ta
iHpOopManifHIX TEXHONOTIH, 0COOIMBO B KOHTEKCTI 3aCTOCYBAHHS Ha IPUCTPOSX 3

oOMeXXEeHNMU pecypcaMu Ta B CUCTEMaX pe€aJIbHOI'O 4acy.

Ouninka oOrpyHTOBaHOCTI HayKOBHX pe3yJbTaTiB aucepTamii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

['onoBHUI HayKOBHI pe3yiabTaT poOOTH MOJSArae y po3podiii momeneit Ta
IIPOrpaMHUX 3ac001B AJs MiABUIIEHHS IIBUIKOMIl Ta TOYHOCTI PO30OUTTS Bieo Ha
IUTAHKA Ta CIEHHM Ul BU3HAUEHHs BifeoaTpuOyTiB. OTpuMaHi pe3yabTaTH MaroTh
HaCTYIIHY HayKOBY HOBHU3HY:

Bnepme  pospobieHO  apXiTeKTypy  pO3IMOIIIEHOr0  IIPOTPaMHOrO
3a0e3NedYeHHs U1 BU3HAYEHHs aTpHOYTiB Ha Bileo, XapaKTEpHOK OCOOJIMBICTIO

AKOI € OIlepyBaHHS BiJEONMOTOKaMH JIJIS IXHBOTO PO3OHTTS BiJI€0 Ha [IAHM Ta CIIEHH,



[0 JIO3BOJIMJIO 30UIBIIUTH IUBUAKICTH aHaJi3y BiJlC€OKOHTEHTY MiHIMyM B 2.5-3
pasu.

Brnepme po3poOneHo wMerom [Uisi BHUSBJIEHHS IIE€PEXOiB IUTaHIB Y
BiZICOKOHTEHTI Ha OCHOBi MO€JHAHHS MATEMAaTHYHMX IiIXOMiB Ta PEKYPEHTHHX
HEHPOHHUX MEPEXK, AKUH Ha BIAMIHY BiJl iCHyFOUHX METO/IIB IIBUAKO Ta €PeKTHBHO
BHJILJIAE€ IPOCTOPOBI Ta YacOBi O3HAKH KaJIpiB, IO HO3BOJIMIIO 30UIBIIATH TOYHICT
BIIy4aHHs Ta F1-0iHKY 1718 3HaXO/DKEHHS 3MIHHM IUIaHIB JOCATAI0YH IHHOBAIIMHUX
pe3yJIbTaTiB.

Brniepuie po3po6iieHo MeToN BUSBICHHS 3MiHU CIIEHH Ui BiJEOKOHTEHTY 3
BUKOPHCTaHHAM HEWPOHHOI MepexXi Ha OCHOBI apXiTeKTypH Bi3yalbHOTO
TpaHcdopMepy A BiZleo 3 3aCTOCYBaHHAM METOY IPYHIHTY Iepe/] HaBYaHHSM, 1110
Ha BIAMIHY BiJl iCHYIOUHX METO/IB BUILISE KOHTEKCTYalbHi 0COGIMBOCTI CIIEH, 1110
no3BoiuiIo 36Uty Fl-oninky Ha 5.1% Ta NMPUINBHANIMTH Yac BHKOHAHHS Ha
10%.

HaGys nopanplIoro po3BUTKY METOZ MNPYHIHTY Tepel HaBYaHHSIM IS
MOJIeJIEH apXITEKTYpH Bi3yaJIbHUX TpaHC(HOPMEPIB I Bileo, SKUH Ha BiIMIiHY Bin
ICHYIOUMX METOMIB BpAaxOBYy€ BAXKJIMBICTH MEXaHi3My «yBarm» Ta JO03BOJISE
NPUIIBUANINTH Yac BUKOHAHHS Mojeni Ha 10%.

JlOCTOBIpHICTb HAYKOBHUX pe3yJbTaTiB 3abe3ledyeThesl BHKOPHUCTAHHSIM
CyYacHUX METOMIB JOCIIDKEHHS, BallifHMX MaTeMaTHYHUX MoIeled Ta
IiATBEP/UKYETHCS Pe3yJIbTaTaMU €KCIIEPUMEHTANLHUX HOCHIKEHb, HABEIEHUX Y
po6oTi. Pe3ynpTaTh y3roKyrOTECS 3 BITOMUMH TEOPETUUHUMH II0JI0KEHHAMH.

HaykoBi pmocmimkenHss Oynmu BHKOHaHI 3m00yBadeM B HarioHaapHOMY
TEXHIYHOMY YyHiBepcuTeTi YKpalHu «KWIBCBKUM MOJITEXHIYHMH IHCTHTYT iMeHi
Iropst Cikopcekoro» B pamkax HJIP «Merogu i anropurMu ONTUMI3ail
po3mi3HaBaHHA  00pa3iB Ha OCHOBI METONIB MANIMHHOTO  HAaBYaHHD»
(Ne0121U109207) mix xepiBruuTBoM [lannenka Onekcis BikTopoBuua, KanuaaTa
TEXHIYHUX HayK, JoueHta ta Hemamkiscbkoro Omnekcis JleoHinoBuda, I0KTOpa

TEeXHIYHUX HayK, JOLIEHTA.



Orxe, B mucepTaliiiHiil poOOTi MocTaBieHe HayKOBE 3aBIaHHA PO3POOKH
MOJlelie Ta IpOrpaMHUX 3aco0iB JUIsl MiIBHUINEHHS IIBMAKOMII BHU3HAYEHHS
aTpuOyTiB y Bile0 3a IOMOMOrOI0 pPO3OMTTS Ha IUIAHM Ta CUEHH BUKOHAHO
TIOBHICTIO, 3100yBay IIOBHOO MipOIO OBOJIOIIB METOMOJIOTI€I0 HAYKOBOT AisSTBHOCTI.

Ouinka 3micTy quceprauil, ii 3aBepiueHicTh Ta JOTPUMAHHS NPHHIMIIIB
aKaJeMiyHol J0OpoYeCHOCTI.

3a CBOIM 3MICTOM AucepTaliiiHa po6oTa 3106yBaua 3mopa K.A. moBHicTIO
Binmopinae CraHoapTy BHIIOI OCBiTM 3i crmemiambHocTi 121 — ImkeHepis
IPOrpaMHOro 3a0e3NeUYeHHs Ta HalpsMKaM IOCIiKEHb BiAMOBIAHO 0 OCBITHBOI
nporpamu «IH>KeHepis nporpaMHOro 3abe3neyeHHs .

Hucepraniiina po6oTa € 3aBEpLICHOI) HAYKOBOKO IIPAllEd i CBIAYMTH IIPO
HasBHICTb OCOOMCTOro BHECKYy 3400yBaya y HayKOBHH HampsAM aHami3y
BiIEOKOHTEHTY Ta ONTUMi3allii MOZEeIeH MAIMHHOTO HAaBYaHHS.

PosryisanyBmm 3BiT MOAIOHOCTI 3a pe3ysibTaraMul MEPEBIpKH IUCEPTALIHHOT
poOOTH Ha TEKCTOBi CIiBNAIiHHS, MOKH& 3pOOUTH BHCHOBOK, IO JHMCEpTaliiHa
pobora 3nopa KocTsiHTHHA AHApPiOBHYA € pe3yIbTaTOM CaMOCTIHHUX JOCITiIKEHb
3no0yBaya i He MICTHTH eneMeHTIB (anbcudikamii, xoMminamii, habpukarii,
IJIariaTy Ta 3amo3uyeHb. BukopucraHi izei, pe3ysbTaTd i TEKCTH iHIIMX aBTOPIB

MarOTh HaJIE)KH1 IOCUIaHHS Ha BiAMOBiIHE KEPEO.

Mogsa Ta ¢THJIb BUKJIQJIEHHSI Pe3yJIbLTATIB.

Hucepraniiina po6oTa HalKcaHa YKpaiHCHKOIO MOBOK. Bukian marepiamy
TIOCITiIOBHUH, JIOTIYHH Ta JOCTYNHHMI, BUKOPUCTAHO 3aTalbHONPHHHSATY HAYKOBY
TepMiHOJIOTir0. CTHII MOBJICHHS BiANOBiZa€ BUMOTaM JI0 HAyKOBHX IIPallb.

Hucepranis cknamaerscs 31 BCTymy, 4 pO3MiIiB, BHCHOBKIB, CITHCKY
BUKOpUCTaHUX JoKeped (149 HaliMeHyBaHb) Ta 3 momaTkiB. 3araJpHHM 06CAT
puceptanii 178 cTopiHOK, OCHOBHOTO TeKcTy 154 crtopinku. Pob6oTa MicTuTh 24

pUCYHKH, 34 dopMyir, 9 TaGIHIE.



Y BcTyni 0OIpYyHTOBAHO aKTyasbHICTh, BU3HAUYEHO METY, 3aBHaHHs, 00'€KT,
IIPEIMET, HAYKOBY HOBH3HY, INpaKkTUYHE 3HAYEHHs, OCOOMCTHH BHECOK Ta
anpo0artiro.

Y  mepmoMy po3aili  MpoaHaTi30BaHO —IMIAXOOW JO  BHU3HAYECHHS
BiZleoaTpuOyTiB, apXiTeKTypd MoJejiell Ta METOOW iX ONTUMi3auii, BHUSBIEHO
HENIOJIIKY ICHYIOUHX pillleHb.

VY npyroMmy pos3mini OompmcaHO ONMTHMAabHI YMOBH aHali3y CLEH, Ipo0iieMu
OOpoOKHM [JaHUX Ta NUIAXM iX BHpIIIEHHS, NPOJEMOHCTPOBAHO e(hEeKTHBHICTh
PO30UTTS BiZleO Ha IUIaHHU Ta CIIEHH.

VY TperboMy pO3IiTi MpEeNcTaBIeHO BIOCKOHAJIEHWH METOH INPYHIHTY I
Bi3yaJIbHUX TpaHchopMepiB, OMHCaHO HOro KOMIIOHEHTH Ta eKCIepHUMEHTAIbHO
HiATBEPHKEHO €(DeKTHBHICTb.

VY yeTBepTOMY PO3AUII OMHUCAHO APXITEKTYpY PO3pOOJEHOTr0 IMPOrpaMHOIo
3a0e3nedyeHHs, TEXHOJOrIYHUH CTeK Ta peami3alilo MOIYJiB CHCTEMH.
Huceprauiiina pobota odpopmieHa BinmosigHo 10 BuMor Hakazsy MOH Ykpaiuu Bifg

12 cignst 2017 p. Ne 40 «IIpo 3aTBepIKEeHHS BUMOT 10 0hOpMIIEHHS TUcCepTaLiin.

OnpuirogHeHHs pe3y/bTaTiB AUcepTaliiiHOT po6oTH.

HaykoBi pe3ynbpraté aucepTalii BHCBITIIEHI Y HAYKOBHX ITyOJIKalisx
3n00yBaya, cepen sKuX: 4 CTaTTi y (aXOBUX HAYKOBUX BHUIAHHIX YKpalHH. I3 HUX
OJlHa HayKOBa CTATTs OMyOJiKOBaHA y MEpPiOAMYHOMY BHAAHHS, IO BXOAUTH 0
HayKOMETpPUYHOT 0a3u Scopus Ta BiTHOCUTHCS IO MEPIIOro — TPEThOT0 KBApTHIIIB
(Q1—Q3) BigmosigHo mo kracudikamii SCImago Journal and Country Rank abo
Journal Citation Reports.

Takox pesynbraté aucepranii Oynm ampoOoBaHi Ha 6 HAyKOBUX (PaxOBHX
KOH(EepeHIIisxX.

VYci my6umikanii 3m00yBaya MarOTh HAJIEXHHH HayKOBHHM piBEHb, B HHX
JOCTaTHBO ITOBHO ONHCaHi TOJIOBHI HAYKOBI 3100YTKH, MPEJICTaBIeH] B JUCEPTALlil.
Ocobuctuit BHecok 3q00yBaya A0 BCiX HAYKOBHX ITyOJIiKaIlii, OmyOJiKOBaHUX Y

CIiBaBTOPCTBI, € BATOMHM.



TakuM 4YuHOM, HayKOBi pe3yJibTaTH, ONHCAaHI B JUcCepTalidHii poboTi,

IIOBHICTIO BUCBITJIEHI Y HAYKOBHX IMyOTiKalisx 3100yBaya.

Hepoaiku Ta 3ayBaxeHHs 10 AucepTaniiiHOl poGoTH.

l. VY poboTi HEnOCTaTHRO YBaru MPHILIEHO PO3IJISIY €THUYHHUX acIeKTiB
Ta IUTaHb KOHQINEHUIHHOCTI JaHWX TMPH aBTOMAaTHYHOMY BH3HAYEHHI
BifleoaTpuOyTiB, 0COGIMBO SKIIO AHAII30BaHUH KOHTEHT MOXKE MICTUTH IIPUBATHY
iHpopmarriro.

2. Y npyroMy pos3miii onmrMcaHo BUKOPHCTaHI HAOOpH JaHHX, MPOTe OyJI0
0 MOLINIBPHO MPOBECTH OLTBII TTHOOKHWH MOPIBHSJIBHUM aHalli3 iX oOMeXeHb Ta
NOTEHLIMHUX YIEepeKeHb, a TaKoXX BIUTUBY LUX (AaKTOPiB Ha y3aralbHIOIOUY
30aTHICTh PO3POOJIEHUX MOJIENEH.

3. Y TpeTbOMy poO3AuTl TOpUIIEHO OaraTo yBard  Bi3yaJbHUM
TpancdopmepaM onHaK Oysio 6 KOPHUCHO JONATH CTHCIE OOIpyHTYBaHHS BHOOPY
caMe i€l apxXiTeKTypHu IMOPIBHSHO 3 iHIIAMH HOBITHIMH IiIXOJaMHU, TAKUMH SK
riopuaai  momenmi  CNN-Transformer abo HOBUMH — He-TpaHC(HOPMEPHHUMH
MIOCJI1IOBHUMH MOJIEJISMH.

L Y 4eTBepTOMY pO3AiJli I€TATBHO PO3MIISIHYTO peati3allito IporpaMHOro
3abe3neyeHHs, mpote Oyyno 6 MOIIBHO JeTalbHIlle pO3MNISHYTH CTparerii
PO3ropTaHHs po3poOaeHOi CUCTEMH 3 BUKOPUCTAHHSIM IHCTPYMEHTIB ISt KOHTPOJTIO
HEUPOHHHUX MEPEK.

BBaxaro, 1110 BUCIOBIIEHI 3ayBa)KEHHS HE € BUBHAYAJIbHIUMH 1 HE 3MEHIITYIOTh
3arajlbHy HAayKOBY HOBHM3HY Ta TMpaKTHYHY 3HAYMMICTh pe3yJIbTaTiB Ta He

BIIJINBAIOTh Ha IIO3UTUBHY OIIHKY AMCEPTAIliiHOT pOOOTH.

BucHoBOK npo auceprauiitHy po6ory.

BBaxaro, mo aucepraniitHa po6orta 3m00yBada cTyneHs gokTopa dinocodii
3mopa KoctaHTHHa AH#ApilioBmua Ha Temy «Mogmemi Ta mporpaMHi 3aco0u
MiIBUIIEHHS MIBUIKOMII BU3HAUCHHS BifeoaTpHOYTIB 3a JOIOMOIO PO3OUTTS Ha

CIIEHH» BHKOHaHa Ha BHCOKOMY HayKOBOMY piBHi, H€ TOpYILIy€e MPUHIUIIB



aKameMiuyHoi JOOpOYeCHOCTI Ta € 3aKiHYeHMM HAyKOBHM HOCIIIKEHHSM,
CYKYIIHICTh TEOPETHYHHX Ta MPAKTHYHHX DE3yJbTATiB AKOrO PO3B'A3ye HAYKOBE
3aBJIaHHs, LI0 Ma€ ICTOTHE 3HAYEHHs MU Tanmysi 3HaHp 12 — Inpopmaniiini
TEXHOJIOTI.

Hucepraniiina po60oTa 3a aKTyalbHICTIO, IIPAKTHYHOIO LIHHICTIO T2 HAYKOBOIO
HOBHU3HOIO ITOBHICTIO Bi/TNIOBija€ BUIMOraM YMHHOTO 3aKOHOJABCTBA YKpaiHH, IIO
nepezdaveni B 1.6 — 9 «IlopsnKy mpHUCyIKEHHS CTyneHs nokTopa dimocodii Ta
CKacCyBaHHs PillleHHs pa30Bo] ClIeliani3oBaHol BUEHOI paay 3aK/Ialy BHINOI OCBITH,
HAayKOBOI yCTaHOBH INpO MPHCY/KEHHS CTyIEeHs mokTopa  (imocodiin,
3aTBepaxKeHoro Ilocranosoro Kabinety MiHictpiB Ykpainu Bin 12 ciuns 2022 p. Ne
44,

3no6ysay 3mop KocTsaHTHH AHIpiiioBud 3acmyroBye Ha NpHCYIKEHHS
CTymneHs ToKTopa ¢izocodii B ramysi 3uanb 12 — Indopmaniiini TexHonorii 3a

crienianpHicTIo 121 — [HXeHepist MporpaMHOro 3abe3nedeHHs.

Penenzenr:

HHouenT xadenpu imxeHepii mporpaMHOro
3a0e3MeueHHs B eHEPreTHI

HanionanesHoro TexHigHOrO yHiBEpCHTETY
Ykpainu «KuiBcbkuit mostitexHiunuil iHCTUTYT

iMeHi Irops Cixopepkoro,
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