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2. Neural network methods for creating recommender systems for interactive art using augmented reality

Pedepar:

1. Incepraris npucBsYeHa po3podIii Ta YIOCKOHATIEHHIO HEHPOMEPESKHNX METOJIiB CTBOPEHHS pEKOMEHIallinHIX
CHUCTEM apT-KOMIIO3UIIiN [IJIsI CUCTEM IOTIOBHEHOI PeasibHOCTi. MeToo AucepTaliiiHoi po60TH € MOKpalleHHs
Pe3yJbTaTiB pEKOMEHAALIHUX CUCTEM JJIs1 IHTEPaKTMBHOTO MUCTELTBA 3 BUKOPUCTAHHSM JIONIOBHEHOI peajlbHOCTI
3a IOIIOMOTO0I0 HEPOMepeXXHUX MeToAiB. O6’eKTOM OCIIiIKeHHS € MPOLeCu CTBOPEHHS PEKOMEHIALINHUX CUCTEM
IL71S1 iIHTepAKTUBHOI'O MUCTELTBA. [IpegMeTOM JOCIII>)KEHHS € HEPOMEePEXXHi METOY CTBOPEHHS
peKOMeHJAliHUX CUCTEM [J1s1 IHTepaKTMBHOI'O MUCTELITBA 3 BUKOPUCTAHHIM JOTIOBHEHOI peasbHOCTi. Y po6oTi
BMKOHAHO aHAJITUYHUI OTJIS], iCHYIOUMX METOIiB IOOYA0BU PEKOMEHALIHUX CUCTEeM. BusiBIeHO, 10 icHYI04i
METOJI1 CTBOPEHHS PEKOMEHJALITHMNX CUCTEM MalOTb OOMEKEHHS B KOHTEKCTi 3aCTOCYBaHHS JJIs1 pEKOMEeH1allii

apT-KOMIIO3ULIi IJIs1 CUCTEM JOIOBHEHOI peasibHOCTI. YacTo TakuM MeTojaM OpaKye KOHTEKCTY Ta eMOLIIMHUX



¢dinbekiB KOpUCTyBaya, IO Bifirpae 3HAUHY POJib y B3a€MOZii KOPUCTYBAyiB 3 iIHTEPAKTUBHUM MUCTELTBOM. 3
ypaxyBaHHSM IIPOBELIEHOT0 aHaJIi3y B pOOOTI IOCTaBJIEHO Ta BUPILIEHO HAYKOBE 3aBJlaHHS PO3POOJIEHHS! METOIB,
Mojiesnel i nporpaMHUX 3aC06iB CTBOPEHHSI PEKOMEHIAIiIHUX CUCTEM /1151 IHTEPAKTUBHOTO MUCTELITBA 3
BMKOPHMCTaHHSIM JIONIOBHEHOI peanbHOCTi. OOIPyHTOBaHA METOIMKA IPOBEIEHHS NOCIIiIPKEHb i MAaTEMaTUYHNI
arapar, 10 BUKOPUCTOBYETbCA B JOCIiAKeHHI. [Ipy BupilleHHi HayKOBUX 3a/1a4 BUKOPUCTOBYBAIUCI METOLM
MaIIMHHOTO HaBYaHHs, HEMPOHHOI Kos1abopaTuBHOI disnbTpallii MaTpuyHOIO (paKkTOpuU3allielo, METOIU MTPOCTOPOBO-
4acoBOTO aHaJIi3y Bifleo, a TAKOXX CTATUCTUYHI T€CTHU [J1s1 OLiHKYA €e(PeKTUBHOCTI po3p06JIeHUX METOiB. Briepiue
PO3p06JIEHO HEMIPOMEPEKHY MOJeJIb BUOOPY PeIEBAHTHUX apT-KOMIIO3ULIii 11 iHTepaKTUBHOTO MUCTELITBA 3
ypaxyBaHHSM XapaKTePUCTHK apT-KOMIIO3ULiH i mpodisnio kopucTyBaya. Lle 1o3BoinsIo nepcoHanisyBaTu
B3a€MO/Iil0 KOPUCTYBAYiB 3 iIHTEPAKTMBHUM MUCTELTBOM, BPAXOBYIOUX Pi3HOMAaHITHI XapaKTEPUCTUKU apT-
KOMIIO3ULii Ta JaHi ynomo6aHHs KOPUCTyBaya 3 oro npodimo. Bepime po3po61eHo METO aHAJIi3y eMOLIIMHUAX
BiAr'yKiB KOPUCTYBAYiB Ha BiJle0 y pPeasbHOMY 4aci [71s1 HaJJaHHSI PEKOMEHALlil 010 BUOOPY apT-KoMIo3uLiil. Le
I03BOJIsSlE OTPUMYBATH eMOLiHUI (indeK KOpUCTyBaya Iifl yac B3aeMo/lii 3 iHTepaKTUBHUM MUCTELITBOM B
peasibHOMY Yaci. HabyB ofasnpioro po3BUTKY METO, PEKOMEHALH 3a OIIOMOTOI0 iHTerpallii eMOLiliHOro
dinbexy KOpUCTYBadiB IJj1s TIOKPALeHHS PEJIEBAHTHOCTI apT-KOMIO3ULiH. [JaHui mifxin 703BoJise 36ibnUTH
PEJIeBaHTHICTh PEKOMEH0BAHMX apT-KOMITO3UIIil 32 paxyHOK aHaJli3y eMoLiiiHoro ¢inodexy KopucTyBadiB Ta
BpaxyBaHHS €eMOLilIHOTO CTaHy I1if] yac BUOOPY apT-KOMIIO3ULlii. YCi TeopeTnyHi po3po6Kuy Aucepraliii [oBeIeHO 10
KOHKPETHMX iH)KEHEPHUX METOAMK Ta MOZEJI i3 3aCTOCYBaHHSM 3alIPOIIOHOBAHOI iHPOPMALiITHOI TEXHOJIOTI].
3anponoHoBaHi METOAM Ta MOJEeJb OyJIM peai3oBaHi y BUIJISZ] IPOrpaMHUX 3aCO6iB Ta iHTErpoBaHi B icHy10ui
CHCTEMHU Ta IJ1aTPOPMU JOIIOBHEHOI peasbHOCTi. Po3pobieHi HelipomepeskHa Moieslb BUOOPY peJieBaHTHUX apT-
KOMITIO3ULIil [17151 iHTEPaKTUBHOTO MUCTELITBA 3 YPaxyBaHHSIM XapaKTepPUCTUK apT-KOMIIO3ULiH i npodiio
KOPUCTYBaya, MeTOJ, aHaJsli3y eMOLIMHNX BiATYKiB KOPUCTYBAYiB Ha BiZeo y peajsbHOMY 4aci A1 HaJaHHs
pPeKOMeHaIlil oo BUOOPY apT-KOMITO3ULLiii, METO/, peKOMEHAlliil 32 IOIIOMOT0I0 iHTerpallii eMoILiliHOro
dinbexy KOpUCTYBaviB 1151 IOKPAlLleHHS PeIeBaHTHOCTI apT-KOMIIO3ULill Ta IporpaMHe 3a6e3nedyeHHs, 110
noefHye iX PyHKLiOHAJIbHICTD, JO3BOJIWJIM CTBOPUTH OiJIbII YYTJIMBY Ta TOUHY MOJE€JIb PEKOMEHIALiN apT-
KOMITO3UIIil, 3pOOMBIIN CUCTEMY OiJIbII YYTTEBOIO 10 EMOLHOTO ifbeKy i MOTeHLiITHO MOXKe ITOKPaIUTH

KOPUCTYBALbKUN IOCBIJ] Ta iIMEPCUBHICTb.

2. The dissertation is devoted to the development and improvement of neural network methods for creating
recommender systems of art compositions for augmented reality systems. The aim of the dissertation work is to
improve the results of recommender systems for interactive art using augmented reality with the help of neural
network methods. The object of research is the processes of creating recommendation systems for interactive art.
The subject of research is neural network methods for creating recommender systems for interactive art using
augmented reality. The work includes an analytical review of existing methods of building recommendation
systems. It was found that the existing methods of creating recommendation systems have limitations in the
context of application for recommendations of art compositions for augmented reality systems. Often, such
methods lack the context and emotional feedback of the user, which plays a significant role in the interaction of
users with interactive art. Considering the conducted analysis, the scientific task of developing methods, models,
and software tools for creating recommendation systems for interactive art using augmented reality was set and
solved in the work. A well-founded research methodology and mathematical apparatus used in research. When
solving scientific problems, the methods of machine learning, neural collaborative filtering by matrix factorization,
methods of spatiotemporal video analysis, as well as statistical tests to evaluate the effectiveness of the developed
methods were used. For the first time, a neural network model was developed for the selection of relevant art
compositions for interactive art, considering the characteristics of art compositions and the user's profile. This
made it possible to personalize the interaction of users with interactive art, considering the various characteristics
of the art composition and the preferences of the user from his profile. For the first time, a method of analyzing
users' emotional responses to videos in real time has been developed to provide recommendations for the
selection of art compositions. This allows you to receive emotional feedback from the user during interaction with
interactive art in real time. The method of recommendations with the help of integration of emotional feedback of



users to improve the relevance of art compositions was further developed. This approach makes it possible to
increase the relevance of recommended art compositions by analyzing the emotional feedback of users and
considering the emotional state during the selection of an art composition. All the theoretical developments of the
dissertation are brought to concrete engineering methods and models using the proposed information technology.
The proposed methods and model were implemented as software tools and integrated into existing augmented
reality systems and platforms. Developed a neural network model for selecting relevant art compositions for
interactive art taking into account the characteristics of art compositions and user profile, a method for analyzing
users' emotional feedback on videos in real time to provide recommendations for the selection of art
compositions, a recommendation method by integrating users' emotional feedback for improvement relevance of
art compositions and software combining their functionality allowed for a more sensitive and accurate art
composition recommendation model, making the system more sensitive to emotional feedback and potentially
improving user experience and immersiveness.
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