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AHHOTAIUSA

Junnomuas pabota, 59 c1p., 2 Ta0nu1bl, 2 TPUI0KEHUS, 26 HICTOUHUKOB.

KiroueBbie cJI0Ba: ABTOMATHNYECKOE AHHOTHUPOBAHUE
N30BPAXEHNIN, PEKOMEHJIATEJBHBIE CUCTEMBI, T'JIYBOKOE
OBYUEHUE, KOMIIBIOTEPHOE 3PEHUE, BU3YAJIbHBIE IIPM3HAKU,
OBPABOTKA ECTECTBEHHOI'O A3bIKA.

OO0beKkT mccIeJ0OBAHUA — METOABl M aNrOPUTMBI  ABTOMAaTHYECKOIO
AHHOTUPOBAHUS M300PAKEHUHN U MOCTPOCHUS PEKOMEHIATEIbHBIX CUCTEM Ha OCHOBE
BHU3YaJIbHOTO KOHTEHTA.

Heab wucciaenoBanusi — pa3paboOTKa M UCCIEIOBAHUE HWHTETPUPOBAHHOM
CUCTEMBI, OOBEIUHAIOMIEH (PYHKIIMOHATBHOCTh ABTOMATHYECKOTO AaHHOTUPOBAHUS
U300pakeHUi! U (POPMUPOBAaHUS IEPCOHAIM3UPOBAHHBIX PEKOMEHIALUUN C
UCITOJIb30BAaHUEM BU3YaJIbHBIX MPU3HAKOB.

Mertoabl uccjIe0BAHUS — AHAIU3 HAYYHOW JIMTEPATyphbl, U CYLIECTBYIOIIUX
pelIeHU, CUCTEMHOE MPOEKTUPOBAHUE, METOABI TITyOOKOTr0 00y4YeHHs (CBEpTOUYHBIE
U PpEKYppEeHTHbI€ HEHPOHHBIE CETHU), METOAbl MATPUYHOW (AKTOPU3ALUH,
CTaTUCTUYECKUI aHAIN3 JAHHBIX, SKCIEPUMEHTAIBHOE MOJCIIUPOBAHUE.

B pe3yabTaTe Mcciaef0BaHUS — IPOAHAIM3UPOBAHBI TEOPETUUECKUE OCHOBBI U
CYLIECTBYIOIIME IOAXO0Jbl K aBTOMAaTHYECKOMY aHHOTHPOBAHMIO H300paxKeHU U
IIOCTPOEHUI0  PEKOMEHJATENbHBIX  CUCTEM;  CIPOEKTUPOBAHA  APXUTEKTypa
WHTETPUPOBAHHOM CHCTEMbI; pa3paboTaH M OSKCHEPUMEHTAIBHO HCCIEI0BaH
IPOTOTUI CUCTEMBI, JEMOHCTPUPYIOUIMI YIydlIEHUE KayecTBa PEKOMEHJAlUi 3a
CUET UCIOIb30BaHUS BU3yaJIbHON MH(OpMAIUK.

OO0JsiacTH TpUMEHeHMsI — CHCTEMbl IOMCKA H300paXKeHUM, HIIEKTPOHHAs
KOMMEpLIMS, COIMalbHble  ceTH, IulaTGopmbl uis  OOMEHa  KOHTEHTOM,

NEPCOHAIM3UPOBAHHLIC MCIHA-CCPBUCHI.



AHATAIDBIA

JpimoMHas mpana, 59 crap., 2 Tabminsl, 2 gagatka, 26 KpbIHIL.

KawuaBeisi  ciioBbl:  AYTAMATBIUHAE AHATABAHHE  BBISY
POKAMEHJALIBIHBII CICTAMBI, [JIBIBOKAE HABYYAHHE,
KAMITTOTAPHBI  3POK, AIIPAIIOYKA  HATYPAJIBHAM  MOBBI,
BI3YAJIBHBIS T[TPBIKMETHIL.

A0'eKkT naciieqaBaHHsl - METaJbl 1 aJrapbITMbl ayTaMaThluHAra aHaTaBaHHS

BBISY 1 MaOyZOBBI pIKaMEHIAIBIMHBIX CICTAM Ha aCHOBE Bi3yalibHara KaHTIHTY.

Mbra paciegaBaHHsl - pacupaloyka 1 JacielaBaHHE IHTATpaBaHall CiCTIMBI,
akasg a0'sgHoyBae (DYHKIBISHAIBHACIIL ayTaMmaThluHAra aHaTaBaHHS BBIY 1
(dapmipaBaHHs MepcaHali3aBaHbIX PAIKAMEHAALBIA 3 BBIKAPHICTAHHEM BI3yaJbHBIX
MPBIKMET.

Meraabsl [gacjiejaBaHHsl - aHajgi3 HaBYKOBal JIITapaTypbl, 1 1CHYIOUBIX
palIdHHAY, CICTIMHAE MpacKTaBaHHE, METaJbl IJIblI0OKara HaBy4aHHs (3rOpPTKaBbIA 1
POKYPIHTHBISI ~ HEHWPOHABBISI  CETKl), MeTaJbl MaTpbluHail  (QakTapbl3albli,
CTATBICTBIYHBI aHAJII3 IaJ3E€HBIX, SKCIIEPhIMEHTAJIbHAE MAIIJIIBAHHE.

Y BBIHIKY AacjiefaBaHHS — [IpaaHalli3aBaHbl TXAPAITHIYHBISA ACHOBBI 1 ICHYIOUBIS
NajbIX0/bl Ja ayTaMaTbluHAara aHaTaBaHHS BbIAY 1 NMaO0yJOBbl PIKAMEHIALBIMHBIX
CICTAM; CIIpaeKTaBaHa apXITAKTypa IHTATpAaBaHAM CICTAMBI, pacHpaiaBaHbl 1
AKCIIEphIMEHTANIbHA JacieaBaHbl IPATATHIN CICTAMBI, SIKI IAMAHCTPYE MAJSAIMIIIHHE
SKacCIl p3KaMeHJallblid 3a KOIIT BHIKAPBICTAHHS Bi3yajbHal 1H(apMaribli.

Coepsbl BbIKAPBICTAHHA- CICTOMbI TOLIYKY BBISY, 3JIEKTPOHHAs KaMmeplibld,
CalbISUIbHBISA CETKI, TUIaTPOPMBI 1J1s1 aOMEHY KaHTIHTaM, NIepcaHalli3aBaHblsl MEAbls-

COPBICHI.



ANNOTATION

Diploma thesis, 59 pages, 2 tables, 2 appendixes, 26 sources.

Keywords: AUTOMATIC IMAGE ANNOTATING, RECOMMENDER
SYSTEMS, DEEP LEARNING, COMPUTER VISION, NATURAL LANGUAGE
PROCESSING, VISUAL FEATURES.

Object of research— methods and algorithms for automatic image annotation
and building recommender systems based on visual content.

Aim of the study — development and research of an integrated system
combining the functionality of automatic image annotation and the formation of
personalized recommendations using visual features.

Methods of research — analysis of scientific literature and existing solutions,
system design, deep learning methods (convolutional and recurrent neural networks),
matrix factorization methods, statistical data analysis, experimental modeling.

Results of the study - theoretical foundations and existing approaches to
automatic image annotation and recommender systems were analyzed; an
architecture for an integrated system was designed; a prototype of the system was
developed and experimentally investigated, demonstrating an improvement in the
quality of recommendations through the use of visual information.

Fields of application — image search systems, e-commerce, social networks,

content sharing platforms, personalized media services.



