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JIOJJATOK B

AnipoOariist pe3yiabTaTiB poOoTH

YK 004 .85 DOI: hitpss/dovorg/ 1030837 TYF IS 2024408
TEHJEHLII PO3BHTKY FEHEPALII TEKCTOBOT O
OIMHACY 30BPAKEHB

lNonmobopoasko B K.
Hayxosmit kepisnnk — o171, npod. Caenakos K. C.
NapKIBCBKM HALTOHANEHAR YHIBCPCHTET pagiocneskTponiky, kad. T11
s Xapris, Yepaina
c-mail: bohdan holoborodkoddnure us
This paper covers advanced approaches and challenges in generating
textual deseriptions for images. Modern models, such as BLIP, CLIP, and others
that use sclf-leaming, contrastive learning, and noise robustness to improve the
accuracy and rehiability of descriptions are considered. The maim trends and
problems of the development of textual descriptions for images are viewed.

Yochepl wiTydHOrO IHTEACKTY FCHEPALIS TCRCTOBOIO OMHCY 10 300DamcHL
CTATH  BGHEIHBOW TCXHOIOMEK, #Kd SMCHILYE POIPHE MK BUSYAILHHM
KOHTCHTOM 1 Horo mArsictadson  iaTepnperawieny. e texnonoria, saka
BHEOPHCTOBYE CHHCPIIEY KOMITIOTCPHOTO 30py Ta odpolkn npupoanol mosu 1
CIPAMOBAHA Hid  @BTOMITHYHC CTBOPCHHA TCKCTOBMX ONHCIE  300Pa#cHE.
[Moaibne 3uBEIAHHA BHMArde HC JHLIC POSNHABAHEA 00 CKTIE HA 300PAmCHHI,
ane | posyMIHHA IXHBOINO KOHTCECTY Ta B3aemodil. Ha npasran,  ganma
npobacMa BHXOAHTE 38 MO DE30BOTO POSYMIHHA 300PAMCHE, TPOMOHYHMH
HAYMHI [OCPCBArE B PISHEX cliepax 1c BlADYBAeTECH BREMOIIN 3 BISYATLHOK
1HPOPMALTERK), HAMPHENAD: URPPOBL JOCTYNHICTE BCO caflTis ans moaci 3
BaJaMH sopy. Db eekTHBHe  ynpasmiuan  rpafiveasy konTeaTos, E-
Commerce, coutansi mepesl, Hll-acserenma 1 .

FACTOCYBAHHI  TCHCPEINT  TCKCTOBOIO ONMHCY A0 300PRQSCcHbE  BHEJIHKAE
NMHTAHHA WOAD TOMHOCTI, HATHHOCT] T8 JocToBIpHOCT] Janux. BaplaruesicTs
HEOCT] 300PA#eHL, PISHOMAHITHICTE CHEH 1 TOHROW] JTHVICEROT MOBH J10J3KTL
A0 UBOFO 3EBlaHEs we Oueme  cknanponis. D ckmagnoun nos'ssadl s
HEODXIIHICTHY TOUHO POIYMITH 1 ONHCYBATH BMICT 300PO#CHHA ¥V KOHTCKCTHO-
PCACBAHTHHA 1 MHCBICTHYHO  3E'W3HMR cnocid.  Takl soacm, sk BLIP
{Bootstrapped  Language Image Pretramming) 1 CLIP (Contrastive Language-
Image Pretraining), a makos 1xHl HacTynHued, Tagl g NLIP (Noisc-robust
Language-Image  Pretraining), sHpIuyiTe 0l opodacMe 3a  J000MOTOK
IHHOBANAHKE niaxoais. Posronaeso gadl mogeni.

BLIP suroprcTOBYE MCTON CAMOHHBYAHHA, HKHI  J03BONRE MO
MOKPANIYBATH CBOE POSYMIHHA 300p@#HcHE Ta acoulfoBAHOTD 3 HHMH TCKCTY
HUIAXOM B33CMHOTD HABYEHHA MIE MOAYIAME 00poOEH 300pa#cHb T TCRCTY
[1]. He aossonss cTeOpioBaTH OB TOYHI Td KOHTCKCTYLILHO PeAcBaHTHI
OIHCH.

CLIP enposamsyt KOHTPACTHBHC HABMAHHA, 3B'S3YHOMH BISYANEHHHA Ta
TEKCTOBHI KOHTCHT YCPC: BOIMKY KUIBKICTL NpHEnamie. [aen  rmakoro migxomy
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MOJArEE B TOMY, W00 MOICIE BYHIACA POSpiBHATH "noswTHeai” (1C TekeT
NPABHABRHG ONHCYe so0pascHas) ta "Heramieul” (O TCRCT HC BIANOBI a6
sobpasennn) mapu. e goseonse Moaen BCTAHOBMIOBATH rIROm SE'SIKH MIXK
JOOPAAHCHHAME T2 1X TCKCTOBHMM ONHCAMH, NOKPANIYEIMH  SIATHICTL 0
VIArAIEHCHHS T8 POSYMIHHA KOHTCRCTY.

NLIP me Olnbe poOSUIBpHE  NIX0OH, BOPOBAMTEYIOMH  MOXAHIIMM
cTiiikocTt o urysy B nanux [2]. e aossonae mogem Oye Oineln cTIKOR 10
MOMHIOK ¥ BXIIHHX J2HHX T4 DUIBHILYE TOUHICTE FCHEPALTT ONHCIB ¥ CKIATHHX
VMOBAX.

OEpiM 3aransHOrD posyMIHHES KOHTCKCTY, CYUSCHHM MOJCIEM reacpaui
TCKCTY A0 S00PKCHE BCC IIC BAMKD VIAMANBHIOBATH PISHI J0MCHH 300 THOH
sobpawcHs. Moaem sa ocnosl BLIP ta CLIP noncpeansd HABMAKTECH Ha
PISHOMAHITHHX 300PAKCHHAK Td TCKCTAX 3 [HTCPHETY, WO 10moMarae 1M Kpaie
NPAUKIBATH B PISHEX JOMCHEX. HC NOTPCOYIOMM cncuMgiuHEX HABYATLHHX
Aanpx. [NoncpeoHe HABYAHHA MOJICT] HY 3ralbHAX JaHRx BIIo0pasas 1e oaHy
TpeHa ¥ poserTry Image Captioming. llnpoke nonepeans HABYAHHA 10EROIRE
KPAIE  COPABIATHCH 3 HCOJAHOSHAYHICTH), BHEOPHCTOBYHMH  BCIHYCIHY
KUILKICTE BHEYCHHX BUIIYATLHHX 1 TCKCTOBHMX JAHHX, W00 podHTH Olnei
ODIPYHTOBAH] NPHIYLICHAN [P0 HCOTHOSHAYHHA BMICT 300pamcHHi.

Fnaunow nepeearowy CLIP ta floro macTynHUKIE € TXHA SJ4THICTE 10
HABYAHHA 3 HYJISN, KOAH MOJACHE MOKE TOMHO NUIMHCYBATH 300p@scHHs o3
MONCPEAHBONG HABYAHHA Ha nogdanx npuenanax. e ocobnnso kopueno anm
CTBOPCHHA MANHCIE 00 HOBHX 200 PUIKICHAX 300PascHb.

Mle oaxma  TeHACHUIA,  AKY  BAPTO  BUTSHAMHTH e POSBHTOK
DAraTOMOTATLHIX MOICICH, AKT MOWYTE OJHOUACHO 0DPpODISTH Ta aHANTSYRATH
IHPOPMALIK 3 PI3HMX jpmepen, sabesneuyroun Dl raHbOKe posyMIHHA
KOHTCHTY.

Takom, BAPTO SATHAUMTH 0 NPOADEKYETECA  HKTHBHE  IHTCIPELIN
rIROOKOre HABYAHHA 1 HCAPOHHEX MCPCHE: CTPIMEHIE POSBHTOE rInbokoro
HABYAHHA 1 KOHBOMWOUIAHMX  Helponaux  sepew (CNN) ans obpobin
JOOPEHCHE, PAIOM 3 OOCMAOBHHMH  HeHpoHHEHME  Mmepowamp (RNN) abo
TpaHcipopMepaMy s obpobKH TCECTY, 3HAYHO MABHILYE HKICTE TCHCpaui
TCKCTOBHX ONMHCIB.

OcroBrl npodncMH  BETHMAKTE  YICPOTECHHA B HABYANLHHX JTAHHE,
BHCOK] BHMOIH 10 00UHCIHOBAILHHX POCYPCIB, T4 CEIAIHOLN 1HTCpRpeTami
reHeposaidx  onucis [3]. YoopomscHHEE B O JAHHX  MOEC NPHIBCCTH 0
HCEOPCKTHHX ONHCIE, W0 BHEIHKAE CTHYHI Td cowlanexl npobacwu. Bennw
ODCHIH  JEHEX T4 CHIAAHT MOJCTT BHMACIOTE SHAMHHX  ODUYHCTIOBAILHHX
NOTYFHHOCTEH, 00MEKYIOMH J0CTYIHICTE TexHonorl. Takos 1cHye pHIHE Toro,
wo G003 HANCHHOrD KOHTPOIK T4 GHANZY BHKOPHCTAHHA MCTOMIE WITYYHOO
IHTENeKTY [4], MOMYTE BHHHKHYTH HENCPCADAYM YBAH] PesyNLTATH.

Hle oasiew npodaeMory € THEAMIMHICTE KoHTeHTy. Barato sobpamcens,
OCo0IHEG B COLTATEHHY MCPCIHEX, © AHHAMIYHHMH 200 MICTATE COCMCHTH, L0
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WBHAKD SECTapiBawTh. CHCTCMH reHcpaull Onucy MOBHEHT OYTH S3IaTHHMH
WBHAKD 3IANTYBATHCH 0 SMIH ¥ BISYAIEHOMY KOHTCHTI Td BMITH POSPIIHATH
HOBI KOHTCRCTH.

V migcyMiy., Xoua CyUEcHI MOJET FEHCepanil TCKCTOBHE OMHCIE 300paHeHL
ACMOHCTPYIOTE  SHAYHO KPAWE POSYMIHHA  BISYAIRHOID  KOHTCHTY, BOHM
OIHOYMACHD CTHRAKTECH 3 NOTPCDOK B 3Hauno DIAemMx oDCsrax JaHMx amm
HABYAHHA Ta  30UelcHMX  oDuncmosBaneEux pecypeax. e craeums
CBCKTHBHICTE MOACICH Ta TX $1aTHICTE 40 FeHepam] HafdinsI ONTHMANEHOTO
OIHCY S0DPAKEHE HA MCpeaHi nnad. TAKHM UHHOM, TOJANEIT J0CTTHCHHEA Td
pospoOKH  NMOBHHH]  30CCPEIMTHCS  HA  ONTHMIBENIT  UHX  QCHeKTIE 1IN
30CIMCUCHEE  IIHPWIOND  BOPOBLGRCHHA  Ta  CIPCKTHBHOCTI B PCalbHHX
CUCHAPIAK 3ACTOCYBAHHA.
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3a XBUJIUHY...
115,700

nowykiB B Pinterest

240,000

¢doto 3aBaHTaKyeThea B Facebook

66,000

®oto ta Bigeo B Instagram

Source: What Happens in an Internet Minute: oo+ Fascinating
Online Stats [Updated for 2024!] 2
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LLlo Take onuc 306pa)xeHHNA?

A person on a beach A black and white photo of

flying a kite. a train on a train track.

A person skiing down a A group of giraffe standing
snow covered slope. next to each other.

'%:}.‘é +

Lle npouec ctBOpeHHS 3MiCTOBHOIO
TA NiAX0ASLWOro onmcy Ao
300paXKEHHS.
BiH Bk/touae B cebe:
3PO3yMiTH 11O 306paXKeHO
HO KApTUHLUI,
chopMyBATH TEKCTOBUM OMUC 3
NPABUIbHUM NOPSAKOM CrliB.

Pucynok /1.3 — Cnaiin npesenTartii No3

MeTa

Nocnigntn edpeKTUBHICTb CyYaCHUX MOAENEN MALIMHHOIO
HABYAHHSA AJ19 ABTOMATUYHOMO ONMCY 306PaXKEHD.

30BOAHHS:

AHani3 icCHytOUMX Mogenewn

Bubip moaenen ons ouiHOBAHHA

BuaHaueHHs KputepiiB ons ouiHKM epeKTUBHOCTI
[NiprotoBka AAHUX
[lpoBeneHHs ekcnepuMeHTy
BucHoBku
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TpaHchopmep B

HOBHa 0cobnmBicTb TpaHchopMepiB
OAAFQE Y BUKOPUCTAHHI MEXQHI3MY
yBary (self-attention).

AUTUHA ‘II"PALUKA NIANnora
MEXAHI3M )
YBAIM

ONUC: AuTuHa cMauTb Ha AepeB'aHii Nigno3i 3i CBOEKW Irpawkow
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O6paHi mopeni

GIT BASE/LARGE BLIP, BLIP-2

- f

CLIP

@ OpenAl
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KpuTtepii ana oyiHKK

BLEU ROGUE CIDEr

6azyeTben Ha 26iry n-rpam, Girpam BpaxoBYye YacTOTy N-Tpam B
i HAMAOBLUMX 3aranbHKUX onucax i IXx 3HauYnMIcCTb ¥
nignocnigoBHocTei 3 KOHTEKCTi pethepeHTHUX thpas
pedepeHTHUMM TeKCTaMK

nopieHoe 36ir n-rpam 3
pedepeHTHUMIN onMcamMm

METEOR CLIP-S REF-CLIP-S

OUiHIOE BIgNOBIAHICTE MiX
306paKeHHAM i 3reHepoOBaHUM TEeKCTOM
3a AoNOMOrolo NoAdibHOCTi BEKTOPHUX
npeacTaeneHb

oBumcnioe NofibHICTb MiX BEKTOPOM
306paXkeHHs, areHepoBaHOro Onucy i
pedepeHTHOro TeKCTY

BpaxoBye CMHOHIMM,
mopdonorio Ta NopagoK
cnie
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EKkcnepTHa oLiHKa

® MiHiManbHa ouiHka: O - B3arani He
BiNOBiAAE 306pAXXEHHIO,
MAKCUMAQJIbHA: 5 - rapHuin onuc,
OKPiM NMpaBUJIbHO BU3HAYEHUX

ob'ekTiB, BKJIHOYAE CTUNMICTUYHI
Jetani Ta BiAHOCUHU MiX
ob’ektamu,

Byno 3anyueHo Tpbox ekcrnepTiB, siKi
Hamaranmcb 6yt 06’ eKTMBHUMU
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na H I R
v ot 3 & _

MpocTi Benuki o6’ektu

HiuHi 306paykeHHs, TeMpsABa
Barato nonibHux ob’extiB
Bigomi nogmn

Kpaesunan

3 TEKCTOM

Minimym: 500px*500px
5 pedepeHcHux onucia
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[puknag 3reHepoBaHOro onucy

Captions and Models

blip_base: a man standing in a ki

blip_large: there is a man standing in a kitchen with his arms

l r!‘ git_large: a man in a white shirt stands in a kitcher
! d |
. . vnl,gplz-: a n‘,:c-; v ding in a kitchen with a white

efrigerator

blip2: a man standing in a white kitchen delets
git_base: mar
flickr8k: A ma

vit_bert_flickr8k: a man in a

Pucynox JI.11 — Cnaiin npe3enrartii Nel 1

Pe3ynbraTt

—o—Human score - —#-—ecgras scor GIT LARGE HainoBineHiwa Moaens 3
. PO3rNAHYTUX, XOUA € BUNAAKU KONU
BOHQ a HaKpaLyi on1cu.

BLIP BASE ta BLIP LARGE matoth xopoLuni

6anaHc Mix wengkictio poboty ta aKictio .
3reHepPOBAHUX OMUCIB. J J J
BLIP LARGE ta GIT LARGE matotb cxoxy R :'l P

=

AKIiCTb 30 METPUKAMN.

Mudel Name
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Pe3ynbTaTt no rpynam

T'pyma IaTerparnEmi Cepenas oniHKa
TIOKA3HHK eKcIepTiB

Cepep Bigomux niogeit yacto
BKA3YIOTh iHWKWX ocib abo

Group 1 - Simple, large 3.54673 MOMUNAOTLCA 3 GAKTAMM.
objects

PosnisHaBaHHA TeKkcTy K |

Group 2 - Dark, Night 0.20975 315686 OYIKYBQJIOCh - MOKA3a10 HARripLUi
pesynbTatu.

€ NOMUNKK Y BUSHAUYEHHI KiNbKOCTI
ob’extiB Ha poTO, Yacto
Y3arasbHIOTh B MHOXWUHI.

Group 4 - Famous 020604 He 3aBxau KOPEKTHO BKA3YIOTh
people KOJTip HO 30BPMKEHHSAX 3 TEMHUM
$hoHOM.

FanoumMHauii 3 Hazeamm Mict abo
Group 6 - Text elements L 205263 KpaiH.

Group 3 - Many similar 0.22285 3.42667
objects

Group 5 - Views 212 3.25694
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Anpob6auia po6oTn

28-1 Monogi>xxHuin dopyM «PagioenektpoHika ta
mMonofpb y XXI ctonitti» 3a teMoro «leHaeHLii po3BUTKY
reHepauii aBTOMATUYHOIO OMUCY 300PaXKEHL»
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JIskyro 3a yBary

[onosigb 3aBeplueHo.

3BOPOTHIiA 3B'A30K:
lonobopoasko BoraaH
holoborodko.bohdan@gmail.com
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