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Ha auceprauiiftHy poboTy
Bapanogoi Jlapuuu [BaHIBHH
Ha Temy «Y 10CKOHaJleHHs TeXHOJIOTiT BiATBOPEHHS MapKepiB A0I0BHEHOT
peasbHOCTI Ha ApyKOBaHIi NpoyKLIT BYIHUHOI peK1aMm»,

NpeAcTaBieHy Ha 3100yTTa cTyneHs AokTopa (inocodil

B rairysi sHanb 18 BupoOHMLUTBO Ta TeXHOI0Ti]

3a cneuiasibHicTiO 186 BuaaBunuTBo Ta nojirpadis

AKTYaJIbHICTL TEMH AUcCEpTalil.

Y cyqacHux ymoBax Lu¢poBoi TpancdopmMadii nonirpacgivna ramysp nepedysac
M1 MOCTIHHUM THCKOM HOBITHIX TeXHOJIOrH Bidyanisalil, B3a€MOJii 3 KOpUCTYBa4eM
Ta nepcoHanizauii kKoHteHTy. OAHIE 3 TaKKX IHHOBALIM € TEXHOJIOrA J0MOBHEHO!
-peanbHOCTI (AR), sika po3LIMPIOE MOXK/IMBOCTI APYKOBAHOT NPOIYKLLT, 3a0e3nedyoun
IHTEPAKTHBHICTb, MYJIbTHMEIMHICTE Ta HOBI KaHald KOMYHIKaLil 3 KOpHCTyBayeM,
10 0co0IMBO aKTyalbHO B yMOBaX BHCOKOI KOHKYpPEHLIT HAa pUHKY iHGopMauidHHX
MOCHyT.

Oco0iKBOT aKTyaJIBHOCTI TEXHOJIOris A0MNOBHEHOI peanbHOCTI HabyBae y chepi
BYJMYHOI peKkJiamMH, ska (QYHKIIOHYE B CKIaqHUX eKcIUTyaTalifiHMX YMOBax.
Oco6GMHBOCTI 30BHILIHIX YMOB €Kcrulyarauili (BB CBIT/a@, BOJOIH, TeMIEpaTypH,
MUY TOLIO) CYTTEBO YCKIaAHIOIOTH cTabinbHe dyHkuionyBanns AR-enemenris. Lle
CTBOpIOE notpeby y HaykoBoMmy OOIpyHTYyBaHHI BMMOr [0 NapameTpiB MapKepis,
TEXHOJOTIYHMX DPEXKHUMIB APYKY Ta KpPUTEpilB AKOCTI iX BiATBOpeHHA. BoaHouac
BiICYTHICTb CTaHAapTiB ab0 METOAMYHMX MIAXOAIB 10 HOpManisauii nonirpadidHoro
BUKOHaHHA AR-Mapkepis [is LIKPOKOGOPMATHOI peKIaMy He J103BOIIsE 3a0e3MeHHTH
BHCOKY HaZlifiHiCTh 3UMTYBaHHS T4 YHIBEPCATbHICTh 3aCTOCYBAHHS TAKMX TEXHOJIOTH

_Ha npaktuui. HasBHi po3poOKH 34€0LIBLIONO OPIEHTOBAHI Ha KHHUXKKOBY M
CYBEHIpHY MPOAYKLIIO 1 He BPaxoByIOTh creludiKy WHPOKOGOPMATHOro ApYyKy Ta
TPUBAJOl EKCILTyaTaLlil Y 30BHILIHBOMY CepeOBHIILII.

PoGoTa BapaHosoi JI. . € CBOEYACHOO Ta aKTyalbHO, OCKLIbKH CTIPAMOBaHA
Ha BUpILIEHHS AKTyalbHOTO HAYKOBO-TEXHIYHOIO 3a/aBlaHHsA, AKe NoB’sA3aHe 3
BUpilIeHHAM npoGieMH HecTablALHOro  BIATBOPEHHH MapKepiB  JIONOBHEHOI
peanbHOCTI Ha OPyKOBaHiH MPOAyKUil BYJIHYHOT peKiaMH Mi BIUJIMBOM 30BHILIHIX

haxTOpIB.

Ouinka o0OrpyHTOBAHOCTI HAYKOBHX  pe3yJ/bTaTiB auceprauii, ix
JAOCTOBIpHOCTI T2 HOBH3HH.

HaykoBa HOBM3H@ pe3yJbTaTiB JWCEepTaLiiiHOr0 AOCHIKEHHs MONATaE B
HaCTYIIHOMY:

BIIEpILIE PO3POBICHO METO/L iIEPapXITHOro aHasi3y BaroMocTi cbafcmpm BIJIUBY
Ha KOPEKTHiCTb 34MTyBaHHS AR-Mapkepis Ha JPYKOBaHii NPOAYKLil BYJIHYHOI
pek/iaMH, IO BpaxoBY€ YMOBH 30BHILIHBOTO CEpE/0BHLIA, Crocid 1pyKy Ta

BﬁaCTHBUCTl HOC]H,



- BrEplle BCTAHOBJIEHO B3AE€MO3B'A30K Mi)K OCHOBHMMH KOHCTPYKTHBHO-
TEXHONOTIYHUMH TapamMeTpiB Mapkepis (po3mip, Komip, CTYMiHb AeTanizauil puCyHKy
Mapkepy), 30BHIlIHIMH yMOBaMM ekcryatauii npoaykuii i3 JAONOBHEHOM
PEANIbHICTIO T4 TOKA3HMKAMHM SKOCTI BiATBOPGHHA EJEMEHTIB JOMOBHEHOI
peansHOCTI;

BriepLIe po3pobieHo ananTHBHUE anropuT™M BHOOpY napamerpiB AR-mapkepis,
iKWt 0a3yeTbCsl HA BCTAHOBJIGHHUX 3a/IEHHOCTAX 1 J03BOIAEC BH3HAYATH palioHaNlbHI
mapaMeTpu A5 pi3HUX TEXHONOrH APYKY Ta YMOB 3aCTOCY BAHHA;

po3pobiieHo undpoBy imitauitiny moaens (yHKuioHyBaHHs AR-mapkepis y
cknaai nojirpadiuHoi Npoaykuii, ska BpaxoBye 3MiHHI akTOpH 30BHILIHBOrO
CepefoBHIla Ta 03BOJISE NMPOrHO3YBATH e()eKTUBHICTE 34YHTYBAHHA KOHTEHTY.

JlocTOBIpHICTL pe3yJibTariB MigTBepkeHa SaratoakTOPHHUM €KCMepHUMEHTOM
i3 3anydeHHAM MeTodiB cnekrpodoTomeTpii, MiKpockomil, CTaTHCTUYHOrO Ta
_perpeciiinoro ananizy, mogemosanuam (y cepenosutui Excel, MATLAB, Python) Ta
TECTYBaHHAM y BUPoOHHuUKX ymoBax Ha nignpuemctsi TOB «Camoric [IpiHT».

Haykosi mocnimkeHHs 6ynu BHKoHaHi 3100yBavyem Ha kadenpi penporpagii
HaBYAIbHO-HAYKOBOro  BMJaBHU4Yo-nonirpadivnoro inctutryty KIII  iMm. Irops
CikopchbKoro B paMmkax iHiliarusHol temu «CTaHaapTH3atlis TeXHOJIOTIH IpyKOBaHHX
| eNeKTPOHHMX BHAAHb» (nepxkaBHuil peecrpauiiHuil Homep 0119U001988) nin
KepiBHHLITBOM 0L, K.T.H. Posym Tersuu BonoaumupiBHH.

Omxe, B auceprauiiHid poOOTI nocTaBjieHe HAyKOBE 3aBlaHHA, AKe Mojirac B
YIOCKOHAIEHHI TeXHOJOril 34MTYBAaHHA MapKepiB [OMNOBHEHOI peajbHOCTI Ha
NpYKOBaHiit MPOAYKILIT BYJIMYHOI peKkiaMu 3 ypaxyBaHHSM BIUIMBY MapaMeTpiB APYKY
Ta 30BHILIHIX YMOB €KCIyaTtauii, BUKOHAHO MOBHICTIO, 3100yBay MOBHOK MipoOIO
OBOJIO/IIB METOAOOTI€I0 HAYKOBOT if/IbHOCTI.

Ouinka 3micTy amceprauii, Ti 3aBeplIeHicTL Ta AOTPHMAHHA NPHHUHNIB
“aKajgeMivyHoi 100poyecHoCTI,

3a cBOiM 3MicToM aMceprauiiina pobora 3100yBaya bapanosoi JI. 1. nosuicTio
Bianosinae CraHaapry Bulllol ocBiTM 31 cneuianbHocTi 186 BuaaBHMUTBO Ta
nonirpadis Ta HanpAMKaM AOCHIUKeHb BIAMOBIAHO 10 OCBITHBOI MpOrpamu
BuaasHuuTBO Ta nosirpadis.

Jlnceprauiiina po6oTa € 3aBeplleHO0 HAayKOBOK Mpauel | CBIAYUTH TNpoO
HafBHICTh OCOBMCTOr0 BHECKY 3400yBaya y HayKoOBHH HanpsAm BHIaBHMUTBO Ta
nojirpadis (TeXHONOril BUIOTOBJIEHHS [APYKOB3aHOI MNpPOAYKLIT 3 eJleMeHTaMH
JI0NOBHEHO! peanbHOCTI).

Po3rasHyBIIM 3BiT MNOAIGHOCTI 3a pe3y.JbTaTaMH MEPEBIPKH AMCEPTaLiiHOL
po6OTH Ha TEKCTOBI CMiBMAAiHHA, MOXKHA 3pOOMTH BMCHOBOK, LIO JAMCepTaLiliHa
po6ora bapanosoi JI. I. € pe3ynbTaToM CamoCTiHHHX AOCIiKeHb 3100yBaya i He
MICTUTB enemeHTiB  (anbcudikauii, xomminsAuii, ¢abpukauii, nnariaty Ta
~3amo3nyeHb. BUKopycTaHi iael, pe3ysbTaTh i TEKCTH IHILIMX aBTOPIB MAlOTh HAJIEWKHI
MOCH/IAHHS HA BIAMOBIAHE JUKEPENO.

MoBa Ta ¢THJb BHKJIAJIeHHS pe3y/bTaTiB.
Jluceprauiiina poGoTa HanMcaHa yKpaitcekoio. Bukian Marepiany nociiJOBHHH,
JIOTIYHUIA, 13 JOTPHMaHHSM HayKOBOTO CTHJIHO, TEPMIHOIOrIS € TOYHOIO Ta KOPEKTHOH.



Huceprauis CKIafaeTbes 3 BCTYMY, YOTHPLOX DO3AiNiB, BHCHOBKIB, CIHCKY
BUKOPHUCTAaHOI NiTepaTypu Ta Aoaatkis. 3aransHui obcsar auceptauii 300 cTopiHok.

Y BCTyni obrpyHTOBaHO aKTyasjbHICTh TeMH, copMynbOBaHO MeTy, 3ajaadi,
00’€KT i mpeaMeT AocnifKeHHs, HaBeleHO HAYKOBY HOBH3HY, MPaKTHYHE 3HAYEHHS,
ocobucTHit BHecok 3m06yBaua Ta iHdopmauiio npo anpobauilo pesynsTariB i
nyo6nikauii.

[Tepwnii posnin npucesueHud neTaqpHOMY aHATITHYHOMY OIJISIY CY4YacHOro
crany AR-texsonoriii, xnacudikauii AR-mapkepi, ornsay —obiaaaHanus,
nporpamHoro 3zabe3nmeyeHHs Ta MPHHUMMOIB 34MTyBaHHA. Haeneno pesynbrarty
MAaTeHTHOTO MOWYKy, BM3HAYEHO KIIOYOBI YMHHHMKM BNIMBY Ha fKicTh AR-
BIATBOPEHHA.

Y npyromy posmini  po3po6iieHO MeTOAMKY OOCHiiKeHHS 3uuTyBaHHA AR-
MapKepiB Ha BYJIHYHI pekjami, dKka BKAI0YAE METOAMKY NpPOBEIeHHS eKCIIEPHMEHTIB,
onuc BUGOpy 00’e€kTiB AochiKeHHs, oOnaaHaHHA, CTPYKTYpY TECTOBHX 3paskKis,
crnocodr obpobiu pesynbraTiB. BusHaueHo cucTeMy KpUTepiiB i (akTopiB BIUIMBY
Pospobneno iepapxiuHy Mozens KpuTepicB BIUIMBY Ha [POLEC 34MTYBaHHS
€JIEMEHTIB JOMOBHEHOI peajlbHOCTI.

Y Tperbomy po34ini HaBeaeHO EKCNepHMMEHTallbHI daHi LIOAO0 BH3HAYEHHS
pauioHaneHuX napamerpis AR-mapkepis (po3mip, KOHTpAcCT, AeTani3allis) s pi3HUX
TUMIB BYIMYHOI peknamu (citinaiTh, njakatd, Oinbopad) 3ainexHo Bl crnocody
IPYKY Ta YMOB eKkcruryaraitii. HaBemeHo aHaniTH4HI Ta rpadiyHi pe3yabTaTH.

Y 4erBepromy po3aiil 3AIHCHEHO IMiTaliAHE MOJENIOBaHHA 1A TMPOrHO-
3yBaHHA AKOCTI 3uMTyBaHHs. [loOynoBaHo perpeciiiHi Mojeni, 3amporoHOBaHO
KOHKpEeTHI pekoMeHallii 3 ninbopy napamerpiB AR-mapkepiB ansa nonirpadidyHoro
_BUpOOHMIITBA B yMOBAaX 30BHIilLHBLOI pexnamu. Pobora intocTpoBaHa YMCIEHHHMHU
rpacdikamu, aiarpaMaMH i TabauLIsIMHU.,

Jucepraiiitina pofora oopmieHa BiAnopiaHo a0 Bumor Hakasy MOH Vkpainu
Bin 12 ciuns 2017 p. Ne 40 «Ipo 3aTBep/keHHs BUMOT 10 0(OpMIIEHHS JIMcepTalliin.

OnpuIoJHeHHs Pe3yabTaTiB AHcepTALIHHOT poDOTH.

HayxoBi pesynbraty auceprauii BucBitTieHi y 18 HaykoBux myOnikauisx
3n00yBaya, cepen SKuX: 6 cTared y HayKOBMX BMIAaHHAX, BKIIIOYEHHX Ha Jary
onyGiikyBaHHs 0 nepeniky HaykoBux ¢daxosux BHAaHb YkpaiHu; | cTarrd y
nepioAMYHOMY HAYKOBOMY BHAAHHI, 1110 iHAekeyeThes y 6asi nanux Scopus kateropii
A. Takox pesynbratd auceprauii Oynu ampobosani Ha 11 HaykoBHX (axoBHX
KOH(epeHLIsX.

Y nepwifi crarti  aBropkoio po3pobreHo cHcTeMy (hakToOpiB  BIUIMBY
Ge3BiIMOBHICTS POOOTH CHCTEMH «OpHMIiHal-3a1pyKOBYBaHHi MaTepiaj-BiAOHTOK-
“cHCTeMa CcKaHyBaHHA MapkepiB» Ta MeToAH 1 3aco0u ix BUMIpIOBaHHs 3
BMKOPHCTAHHAM METOAy rpadis Ais BH3HAYEHHs HaiOiNbLI Baromux (axrtopis. Y
ApPYTii cTATTI ABTOPKOIO BU3HA4€Hi KPUTEPil KOPEKTHOTO 3UMTYBAHHA AR-mapkepis
Ha ApYKOBaHiil NpomyKUil. ¥ TpeTilf cTaTri aBropKka 30Cepenuiach Ha JAOCIiIKEHH]
0cOBIMBOCTEll Ta BATOMOCTI BIUTMBY Pi3HOMAaHITHMX MapamMeTpiB Ha [poLec
BiaTBOpeHHst AR-eneMeHTiB. Y UeTBEpTiH CTaTTi aBTOpKa IOCTIKYBaa palioHalbHi
po3MipH Mapkepis JOMOBHEHOT pealbHOCTI i3 BpaxyBaHHAM YMOB eKcriyarauil
IpyKOBaHOI NpPOAYyKLUil; B CTATTI NPEACTABIEHO po3pobiieHy MaTteMaTH4YHy MOJENb



MPOrHO3YBaHH]  HafifiHocTi 3uuTyBaHHn AR-cnemenTiB. VY n'ATIH  CTATTI
3106yBauKOI0 NPOBEIEHO AOCHIIKEHHS HAaNpaB/ieHi Ha BU3HAYEHHS PalliOHANBHOro
KOJAbOPY ANS BiATBOpeHHs AR-MapkepiB Ha [pyKOBaHIH MPOAYKUIT BYIH4HOI
pexnamu. VY wocTiif cTarTi asTopKa MpOBOAMAA JOCHIKEHHS PalliOHANLHOrO
cTynens aetanizauii AR-mapkepis jais Ge3BiIMOBHOrO 34MTYBaKHA. Y CBOMIH CTATTI
aBTOPKOIO po3pobieHo IHfprMHIUHH} MOZE/Ib pouecy 3uMTyBaHHs AR-mapkepis, y
Akl BigoOpaxeHo B3aemo3B’a30k MK iHGoOpMaliAHUMH, eHEPreTHYHHMH Ta
MaTepiallbHUMK  MOTOKaMM, & Takok nodyaoBaHO MareMatdH4Hy MOACdb JUiA
BUSAB/ICHHS 3aKOHOMIPHOCTEH (DYHKLIOHYBAaHHA CHCTEMMU 3YHTYBAHHA.

Yei myGnikanii niaTeepaxy0Th 0co0MCTHH BHECOK 3/100yBaya Ta JOTPUMAHHA
akafeMiuHoi 100povecHOCTI.

TakuM YHHOM, HAYKOBI Pe3yNbLTATH ONUCaH] B auceprauiiiHiid poboTi MOBHICTIO
BUCBIT/IEH] ¥ HayKoBHX myDnikauisx 3m00ysava.

Heponiku Ta 3ayBakeHHs 10 AuceprauiiHoi poboTH.

|. HaykoBa HOBW3HA AMCEpTAliHOND A0CHIINEHHS HE BHKIHKAE CYMHIBIB,
0HAK noTpedye NMeBHOro YTO4YHEHH:A. 30Kpema, n. | AOLILHO KOHKPETH3YBAaTH, a
caMe: 4ITKO BKasaTH, ¥ YOMY CaMe [0/IfIrae 3anponoHOBaHHH «METoj BU3HAYCHHA
(axropip BMIHBY Ha Mpoliec BiATBOPEHHS MapKepiB NOMOBHEHO! peanbHOCT AN
NpYKOBaHOT npoaykuii». [TponoHyerbesd BHKNACTH [YHKT Y Takili  penakuii:
«Bnepiue po3pobieHo MeTo/ iepapxidHOro aHanizy BaroMocTi (pakTopiB BMIMBY Ha
KOPEKTHICTb 34uMTyBaHHA AR-MapkepiB Ha ApyKOBaHIH npoaykuii ByJHYHOI
_peKnaMd, L0 BpPaxXxOBYE€ YMOBHM 30BHIIIHLEONO cepeiloBMlla, crocid apyky Ta
BIIACTHBOCTI HOCISIY,

2. TpakTH4Ha UiHHICTB poboTH OOTPYHTOBaHA 1 NIATBEPMKEHA BAPOBALKESHHAM.
BoaHouac  aouinkHuM  Oyno  ©  JIONOBHHTH  JOCHIZYKEHHA  €KOHOMIMHHM
00rpyHTyBanHaM edexkTHBHOCTI BripoBamkeHHA AR-TexHonorii y cdepi 30BHIIHBOT
pCKIAMW — HaNpHKIad, HMITAXOM HABCACHHA KUIBKICHMX MOKA3ZHUKIB MOMINLIEHHS
pO3Mi3HABAHOCTI MapKepis, 3MeHIIeHHs BWUTPAaT Ha nepepobky abo NiABULIEHHS
3arajbHOl e()eKTHBHOCTI KOMYHIKauil.

3. ¥ auceprauii peanizoBaHo KiacH4yHUR miaxia go suutyBaHHA AR-mapkepis i3
BHKOPHMCTAHHSIM MPOrpaMHUX anropuT™iB Ha ocHoBi 6ibniotexn OpenCV (ArUco) Ta
nnatopmu Vuforia, wmo 0a3yioThesd Ha reoMeTpHHHOMY pO3Mi3HaBaHHI, aHanisl
dboHy Ta BHABNEHHI KoHTYpiB. Taku#i niaxin € uinkom oOrPYHTOBAHHM Y Mexax
nocrasieHol 3agavi. OaHak y cyuacHux AR-cHecTeMax yce MHpIIe 3aCTOCOBYHOThCH
_METOJH KOMII IOTEPHOrO 30pYy, 3aCHOBaHI Ha MAalUHHHOMY Ta FIHOOKOMY HaBHaHHI
(ML/DL), 3okpema apxitekrypu THny CNN, YOLO, S8SD, axi 3a0e3ne4yloTb BHILY
CTIHKICTE 10 LIyMY, 3MiHH OCBITJICHH#, neopmalliii Ta IHIWX 30BHILIHIX BIUIHBIB, Y
MOANBIIKX JOCHIUKEHHAX JAOLINBLHO PO3rTSHYTH MOXJIMBICTE MOPIBHAIEHOIO
aHali3y KJIACHYEMX 1 HedpoMepe)keBHX METOMIB 3UMTYBaHHA MapkepiB, IO
PO3LIKMPHTE MPAKTHYHY TNPUIATHICTL 3alpONOHOBAHMX TEXHOMOTIYHHX PIWIEHD Y
nonirpadgiuHii ramysi,

Beakato, 10 BHCIOBIEHI 3ayBaKeHHA HC € BH3HAYAIBLHHMMH 1 HE 3MEHUIYIOTb
3arafbHy HAYKOBY HOBW3HY Ta IIPAKTHYHY 3HAYMMICTh Pe3ysbTATiB TA HE BILIMBAOTH
HA NO3UTHBHY OLIHKY AHcepTalifiHol poboTH.



Bucnosok npo auceprauiiiny potory.

BBaxaro, wo auceprauiiina pobota 306yBadukK CTyneHs AokTopa (LIocoil
Bapanoeoi Jlapuuu Ipaniguu Ha Temy «Y10CKOHATEHHS TeXHOJOrIi BIATBOPEHHA
MapKepiB JOMOBHEHOI peaybHOCTI HA APYKOBaHIH Mpoayxuii BYJIHHHOT peKaMu»
BHKOHAHA HA BHCOKOMY HAayKOBOMY piBHI, He MOPYIUYE MPHHLHMIMIB a8KaJAeMIHHOI
N00pOUECHOCTI Ta € 3aKiHYeH!M HAYKOBHM AOCTIIKEHHAM, CYKYNHICTh TEOPETHHHHX
Ta NPAKTUYHHMX Pe3YJLTATIB AKOro po3R’A2y¢ HAYKOBE 3aB/aHHA, LIO Mac ICTOTHE
IHAUEHHA 15 BAPOGHUITBA Ta Texnoorii. JucepTauiiina pofoTa 3a akTyanbHICTIO,
NPAKTHYHOIO LIHHICTIO T4 HAYKOBOW HOBH3IHOIO MNOBHICTIO BiANOBIAaE BUMOraMm
YMHHOIO 33KOHOJaBCTBA YKpainW, wo nepeabauedi B 1. 6-9 «llopaaky
_TMpHCYVKEHHs CTyneHs Jokrtopa Ginocodii Ta ckacyBaHHs pillleHHA pasoBoi
crienianizoBaHO! BUEHO! paiM 3aKiagy BMLIOI OCBITH, HayKOBOI YCTAHOBH [P0
[PHCYIIKEHHS CTYMEeHs foKTopa dinocodiin, 3atrepakenoro IMoctaHoBoto Kabinety
MiunicTpie Ykpaitu Big 12 ciung 2022 p. No 44,

3no6ysau bapanosa [lapuna IBaHiBHa 3acayroBye Ha NPUCYMKEHHA CTYNeHA
nokropa dinocodii B ranysi 3Hadb 18 Bupobruureo T4 TeXHONOTIT 33 creuianbHICTIo
186 BuaasHKUTBO Ta nojirpadis.
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