CepBuC onncaHna n3oodpakeHnn ans
He3pAYNX Ntoaen

Hay4Hbin pykoBoautens: Porayes A.W.

PaboTy BbINOMHUNK:
Pabkos UNropb 212
KypayH Mapusa 213

KopoTkoB AHTOH 211

CtambekoB Anmac 213



AKTyanbHOCTb 3agauyun

* BuayanbHaga nHopmMmauma MMeeT onpegensioLlee 3Ha4yeHne BO BCeX XU3HEHHbIX cdpepax.

 CyLLecTBEeHHas YacTb HacerleHNs CTankMBaeTCsl CO CIIOXKHOCTAMM Npu NOTPebrneHnmn Bn3yanbHoro
KOHTEHTa 13-3a NPobrem co 3peHnem.

* B cBA3M ¢ 9TUM Mbl pa3paboTanu cepsuc, cnocobHbIN ONUCLIBATb U 03BYYMBATb MeAMa KOHTEHT




Llenb: OnncaHnsa nsobpaxeHnn B Meamna npocTpaHCTBE

3apgaymn Kaxaoro U3 y4acTHUKOB:

 AHTOH KOpOTKOB - Nniokanusauusa u knaccudukauyms anieMeHToB MHTepdoenca Ha
n3obpakeHuu.

 Mapua KypayH - getekumsa n pacno3HaBaHUe TEKCTa.

« Anmacbek CtambeKkoB - onpeaeneHme Bo3pacTa 1 rnona nogen no nsobpaxeHuto.

* Uropb PsAbKOB - onnucaHne nsobpaxeHumn, krnaccugukaums aHnMaLMOHHbIX U
pearnuCcTUYHbIX KAPTUHOK.

O6wan 3agava: PaspaboTka macTep-cepBuca, KOTOpPbIN UHTErPUPYET paboTy BCeX
MoJesnien, a Takke co3gaHmne obepTku Ang B3aMMoaencTBust ¢ Tenerpam-60oTom.
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[leTeKkuuns anemMeHToB NHTeEP@ENca: NoCTaHOBKa 3a4a4n

[ns nony4eHHOro n3obpa)keHnst XoTUM:

LN |

 JlokannsoBaTb Ha HEM BCe 00BbLEeKTbl 13
onpeneneHHoro gomMeHa

® o B gaHHOM moayne - anemMeHTbl MNoSfib30BaTeNbCKNX MHTEPENCOB
f o Bo3amoXHble gpyrne AOMeHbI: Nioau, JOMaLUHWE XUBOTHbIE W T.N.
©0 o [1na KaXXgoro nokann3oBaHHOro obbekTa BblAaTb €ro Kracc/Tun

o B gaHHOM moayne - n3obpakeHust, KHOMKK, TEKCTbI U T.M.

* YMeTb pewlatb 3T 3a4adu OgHOBPEMEHHO

SIGN UP



MeTpukn KkavyecTtBa OeTeKLNN

B kauecTtBe MeTpUK KadecTBa ncrionibayem sapuaumnm mAP (Mean Average
Precision):

* mAPS0 (nopor loU = 0.5)

* MAP@[50-95] (ycpegHeHme no Bcem noporam loU B guanasoHe ot 0.5 oo
0.95 c warom 0.05)

Takke yynTblBaeM CpedHIol0 CKOPOCTb MHpepeHca Moaenu

ANB c
| | | - |
mAP = — g AP; (C — uaucyo knacco, AP; — average precision jijist Kjacca i)

|AU B| 0=

IoU(A, B) =



CpaBHeHMne Moaenen

[na 6eHumapka Obinn BeibpaHbl mogenn cemenctea YOLO (CNNSs):

e YOLOVS - Bepcua apxutektypbl, ocHoBaHHas Ha YOLOv4, c anchor
boxes

e YOLOVS - popabotaHHast YOLOvS, 6e3 anchor box’oB n ¢ HECKONbKNMM
heads

e YOLOV9 - mogenb, ocHoBaHHas Ha YOLOvV7, bonbLion okKyc - Ha
YMEHbLLUEHUN MOTEPL NMPU Nepeaade nHdopmaumm Mexay Criosimm



NMpobnema: mogenun cemenctaa YOLO - He zero-shot. Zero-shot petekTopsl
nokasblBaloT boree HN3KOE Ka4yeCcTBO NO CPABHEHUIO C OOYYEHHBLIMU NOA
NOMEH MoaensamMu.

PewweHus:

« MonHoe obyyeHne moaenu nop, HyxHbin JomeH X
o  Oonro
O OXNnagaeMble pedysibTaTbl XyXe, YeM MNpu ,£|,006yL|eH|/||/|

« [Nooby4yeHne ns xopoluero pre-train’a 4



Bbibop gaTtacerta

B xoae paboTbl paccmaTpmBanuch cneayoLime gataceTsl:
e  WebUI X - cnuwkom MHOro Knaccos

e mrtoy/mobile-ui-design X - oueHb 06LME KNACChI, MHOTO MYCTbIX,
HepasMeYeHHbIX MeCT

VINS Dataset [74 - pasmeTka BbinonHeHa KayecTBEHHO, KNaccoB - okono 20
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[lopaboTka pataceTta

YnyJdweHus:

« Pepkune knaccel Obinin nMbo yaaneHsl, Mmoo obbeanHeHbl ¢ bonee
“‘obwmmn’”

* bBbinn yaaneHbl HeperneBaHTHbIE KNacChl, He HECYLLNe LeHHOM
MHdOpMaunKn Ang nonb3oBaTens

* bBbinn yganeHosl n3obpaxeHns-gybnmkatel n “Ontble” dpannol

Utor: nonyunnu gatacet na ~5000 nsobpaxxeHnn, 14 knaccos, KOTOPbIXN rOTOB A4
O0oo0y4yeHns moaenen
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Kak npaBunbHO AennTb BbIOOPKY?

NMpobnema: gennm BbIDOPKY U3 U300paxeHuin, Ho pabotaem ¢ obbekTamu =>
BO3MOXXEH amcbanaHc KrnaccoB rnocrie pasbneHnst mexay TpeMHOM U Banuaaunen

[0oTOBOE pellueHne He ObINo HangeHo

PeweHue: Paspabotanu cobCTBEHHbLIM anropuTm Ans cTpaTtupuumMpoBaHHOIo
pasgeneHnsa BbIDOPKK Ha train n val B crnyvyae 3agayun getekymu.

« Anroputm pabotaet 3a O(len(val) * len(train))
* Wcnonb3yeTt gopaboTtaHHbIN YyHKLMOHAN pa3dneHns MHOXXeCTBa B BEPLUMHE
peluaroLlero gepesa Ha NOAMHOXeCTBa B AETAX

11



Kak npaBunbHO AennTb BbIOOPKY?

| Ry
(B

IR,|

Q(Rn) = H(Ry) — |Ron]

H(R,) -

H(R,)

dyHKUunoHan ans decision tree (MakcUMMN3NpyeMm €ro)

i

|Ri| - H(R)) + (|R,| — 1) - H(R;) — (|Ri| — 1) - H(R; \ {obj}) — |R,|- H(R, U obj)

Cz*(Rl«RrﬁObj) = |RIUR|

Ilocc B Hawem metoge (MUHUMU3NPYEM €ro rnpu pasdoneHnmn)
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Kak npaBunbHO AennTb BbIOOPKY?
Pe3ynsraThl

Classes Distribution in Val

Classes Distribution in Train

Dataset Classes Distribution

o wn o ["a} o (2] o [Tal (=
o o o o o o o o o
eqoud

< m ~N

0.
0.
0.1
0.0
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Pes3ynbraTthl nocne fine-tuning’a moaeneu

Model | mAP50 | mAP@[50, 95| | # params (M) | Average Speed (ms)
YOLOvV5 0.851 0.778 115.8 89.26
YOLOv8 | 0.866 0.824 40.0 68.14
YOLOv9 | 0.878 0.835 43.4 57.39

Bce moaenu oeinu npeaodbyyveHsl Ha gatacete COCO,
kKaxxgas goobydanacbk Ha VINS Dataset 30 anox

B ntore B KauecTtBe getekropa Bbiopanu YOLOVI.

14
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OnncaHne nsodbpaxeHnm

3anaya: nogrotoBka ctabusibHOW Moaenun, CNocobHON

[pumep

Caption: there is a red and white bus

driving down the street.
16




CyLlecTByOLLME peLleHNS

OnucaHne n3obpaxxeHun:

* GIT - mogenb cocTtosuwas u3 koguposuiunka CLIP n gpekogmposLymka GPT2

* VIT-GPT - mogenb coctosilaga na kogmposLiuka VIT n pekoanposuimka GPT2

* BLIP - TpaHcdopmep (Mogernb obyvYaeTca 04HOBPEMEHHO Ha HECKOMNbKMNX
3aflayax, Takmx Kak onmcaHme n3obpaxxeHuin, BONPOCHO-OTBETHbIE CUCTEMbI U
BU3yasribHas SHTponus)

17



CyLlecTBylolmne peLieHns

(- ) [ N\
[Im1}{lm2 H Im3 \ Im1 ImZ} Im3]
v
{Im6}{lm5 H Im4\ ~ IMm6 Im5}{lm4}
\&- -/ \& ~/
& N N
) ]—> Emb VIT encodeﬂ+ Emb
encoder
R N
e d GPT-2
random .
L 4{decoder L { decoder
\_ J , S

GIT VIT-GPT



CyLlecTBylolmne peLieHns

BLIP: Bootstrapping Language-Image Pre-training for Unified Vision-Language Understanding and Generation

e —_— b LM
(——D i ( ’ By ((————D
Feed Forward Feed Forward Feed Forward
) .
— - —3
NX Cr Gent * Cross Attention Cross Attention
4
—® —® —®
Bi Self-Att Bi Self-Att Causal Self-Att
\ 1 y, . J T 1
Text Image-grounded Image-grounded

Encoder "[CLS] + Du Text encoder .[EnCOde‘ *@n Text decoder u[Decodel ’Du
- e
\[ “3 little girl holding a kitten next to a blue fence” ]/

BLIP




[laTaceTbl

1) COCO - KapTUHKK
CMELLaHHOro Tuna

2) clothes - doTtorpadgouu
nogen n nx obpasos

3) cartoons - MynbTALWHbIE U
aHnme nsobpaxeHus (104
npon3BeaeHns)

4) portraits - HapucoBaHHbIE
nopTpeThbl noaeun

cartoons

portraits




MeTpukn
KadecTBa

1) CLIP score
2) BERT score

Reference
The weather is
cold today

Candidate T
It is freezing today

CANDIDATE
Two dogs run towards each

other on a marshy area.

0.462 0.393 O

0.347 0.361 0.307 @

0,479 0.454 uElN 0.343

& CLIPScore

Gl 0.441 0.441 1.82

7.90

8.88

¥

© o
@ weights

Maximum Importance Weighting
Similarity
21



CpaBHeHUE
Moaerneu

[aTtacet: COCO
MeTtpuka: CLIP score

PesynkraThbl:

Model CLIPscore on COCO | Time (ms)

VIT-RuGPT (.1831 755
GIT-Base (0.2715 183
BLIP-Base ().2898 230
VIT-GPT?2 0.2917 161
GIT-Large (.2723 1513
GIT-Large-coco ().3085 1490
BLIP-Large ().3054 370

* Pycckas mogernb + 6a30Bble Bepcun Mogenen He rnoaxoaaT no KadecTBy
* VIT-GPT2 - He nogxoauT no KavyecTtBy
« GIT-Large - He nogxoguT No BpEMEHMU
 BLIP-Large - Hanbonee nogxoasiwas mogenb

22




CpaBHeHWe Moaenen, NpuMeps

Puc. 4.5

BLIP-Large: a close up of a

person holding a gun in a room.
BLIP-Base: a man in a cloak
holding a gun

GIT-Large: 0] is a japancse
manga  and anime character
from the anime anime series. he

1S & japancse

Puc. 4.6

BLIP-Large:

venom 18 a

character in the venomverse
SCrics.
BLIP-Base: venom  venom

venom ... (15 pas cioso venom)
GIT-Large: venom art print
featuring the digital art venom

by | unused0 |

Puc. 4.7

BLIP-Large: sonic the hedge

running in a game,

BLIP-Base: sonic  running
through the jungle
GIT-Large: sonic the

hedgehog game wallpapers

Puc. 4.8

BLIP-Large: there is a man
in a black coat standing on a
city street.
BLIP-Base: a man with a
black coat and a black coat
GIT-Large:0lis a  spanish
model who is best known for

his role as | unused( | in

Puc. 4.9

BLIP-Large:

there

woman with a white

posing in a ficld.

BLIP-Base: a

wolnan

is a

dress

with

long hair standing in a ficld

GIT-Large:

portrait

woman in a field

of

Pue. 4.10

BLIP-Large: a painting of

woman with long hair and

white top.

BLIP-Base: a painting of

woman with long hair

GIT-Large:

young wornan

portrait

23
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YassumocTtu BLIP

—

Bos3HukatoT apTtedakTbl arafed, arafee n 14
TepsieTcs nHpopmauust o Tune n3odbpaxeHus

(aHMMaUMOHHOE n30bpaxeHne/peanncTuyHoe U:

306pakeHune)

YA3BUMOCTb K NOSTHOCTbIO 3aLLYyMIIEHHbIM
N300paKeHnsIm

HecnocobHOCTb agekBaTHO ONMUChLIBaTb MEMBI

>
1%
[
v
3
o

l)

100
50 4
0 g T r
0.20 0.25 0.30 0.35 0.40
Scores
Puc. 4.11: Pacnpepencnune CLIPscore na nabo-

Pe

Distribution of Scores

1200 1

1000 A

800 1

600

400 A

200 -

0.20 0.25 0.30 0.35 0.40

Scores

ne. 4.3: Pacnpejpencenune CLIPscore na nabope
sannpix COCO

Distribution of Scores

250 1

N
Q
=

Frequency
o
°©

» annbix "People Clothing Segmentation”

Distribution of Scores

1200 1

1000

800

frequency
o
o
©

400

200

0.20 0.25 0.30 0.35 0.40
Scores

Puc. 4.4: Pacnpepencenne CLIPscore na nabope

JIalnbIX cartoons

Distribution of Scores

1200 1

1000 4

800

Frequency
o
o
=]

200 1

- -

0.20 0.25 0.30 0.35 0.40
Scores

Puc. 4.12: Pacupepencune CLIPscore na na-
bope sannpix "Portrait datasct _for training
24
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pajele

ajjese

Ajjese

sajjese

auejjeie

Ajjeie

alnjejjeje

painjeyese

a|yese

pajjele

jese

- |njese

- |eniyjele

- uosjeue

- Jjele

- elyese

- uondijele

- ueljele

- Jojoejjeje

- pabeyjeie

o

3000
2500
2000 -
1500
1000
500

anjea

Ya3BUMOCTb: arafed, arafee

word

Puc. 4.13: Pacupenenenne apredaxros araf™
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Ya3BUMOCTb: arafed, arafee

Distribution of Scores Distribution of Scores
- 7
60 - 7 Loh
% 60 i
50 A1 2
o H 50 1 L i
> 40 4 L > -
("] . ") - .
Ef 30 4 i § = 0 1
30 4
20 1 -
20 4
0 - Ll m o O,J ,,,,,,, D[lﬂ
0.20 0.25 0.30 0.35 0.40 0.200 0.225 0250 0275 0300 0325 0350 0375
Scores Scores
Puc. 4.14: Jlo ¢bunnrpanun Puc. 4.15: Hocne dpunprpanmun
[TpobrieMHble NPeaNOXEHNS PelleHue: ncnonb3oBaTb NpeguKc

« araffe on a boat with a mountain in the background “An image of ”
» araffe walking in front of a green door with a red

26
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KnaccudukaTtop
aHUMaALMOHHbIX
N300pakeHnn

It's a cartoon

|
CLIPscore: 20

It's a photo

CLIPscore: 24

Photo

/

27



Knaccudoukatop aHMMaLNOHHbIX N300paKeHnn

Cartoons Photos
[t is an animation [t is a photo
It is a comic book It is a photograph
[t is a toon [t is a photo, it is a photograph
It is an animated series It is a picturc
It is a cartoon strip [t is an image
[t is an anime It is a snapshot
They are cartoon characters [t is a portrait
It is cartoony image It is a print
It is a graphic novel It is a photography
[t is a cartoonish image It is a visual photo
[t 1s an anime image It is a shot
It is a cartoon or anime image It is a picturesque photo
Jartoon image It is a photo not a cartoon image
[t is a cartoon image, not a photo It is a realistic photo
[t is a realistic image
Realistic photo

BapuaHTbl pasgeneHust, npeanoxeHHsle LLM %



Knaccugunkatop KapTUHOK

It is a cartoonish image - It is a photo not a cartoon image -
It is a cartoonish image - It is a shot

It is a cartoonish image - It is a print -

It is cartoonish image - It is a shot A

It is a cartoonish image - It is a portrait

It is an animated series - Realistic photo
It is an animated series - It is a snapshot

It is an animated series - It is a photograph

It Is an animated series -

It is a photo, it is a photograph

mean cartoons - mean real

0.0 0.2

0.6

score

0.8

1.0

Tabmuna 4.3: Comparison of Model Performances and Sizes

Model Image Phrase - Photo Phrase Accuracy Model Size
RNbHOx64 “It is an anime - It is a picturesque photo” (0.95944 1.26G
ViT-L/14 “It 1s an animation - It is a photo” (.985332 SOOM
ViT-L/14@336px “It is an animation - It is a photo” (0.989332 891M
RNbHOx4 “mean cartoons - mean real” 0.990555 402M
ViT-B/32 “mean cartoons - mean real” 0.990666 338M
RNI101 “It 1s a cartoon or anime image - Realistic photo”  (0.992888 278M
RNHOx16 “It is an animation - It is a visual photo” (0.993444 630M
ViT-B/16 “It is a cartoon or anime image - It is a photo” 0.993444 335M
RNHO “It is a cartoon or anime image - It is a photo...”  0.994888 244M

29
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Puc. 4.17: Cinerka mymnoe nsobpazkenume

BLIP-Large: an old black and white photo of

a man with a beard.

Puc. 4.18: Cniabno samyMiacnnoe n3006pazkenue

BLIP-Large:

there 18 a man, riding a
skatcboard on a ramp.
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Puc. 4.19: Témnoce nszobpazxkenue Puc. 4.20: Ocpernénnoe n3o0bpaxKenmne

BLIP-Large: dimly lit room with a person  BLIP-Large: dimly lit room with a person

standing in the dark. standing in the dark.

31



LLlym

Whole Perplexity by Category

200 -

Bbifio peweHo NoCcTpoUTh

pacnpeneneHna gaHHOU METPUKU Ha

gartaceTax: cartoons, coco u

noise (HoBbIN). [laTaceT noise COOePXKUT:

 [ayccoBcKun LLUYM

« CninowHon uBeT (HEMHOro
3aLlUYMJIEHHbIN)

* Bbibopo4yHble dooTorpadum ms
garacerta portraits, Ha KOTOPbIX HUYEro — —— —
HeT, KpoMme Lyma Category

Puc. 4.21: Pacnpejiesienue yBepennocTn Mojic/m

150 A

100 4

Perplexity
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Mopaenb agetekumm n pacno3HaBaHUA
TEeKcTa

3agada ;. noarotoBka v pasBepTbiBaHME Moaenen AeTeKUMM N pacno3HaBaHMsa TEKCTa Ha KapTUHKE C
doOKyCOM Ha TEKCT B €CTECTBEHHOW cpeae, Hanpumep, yrmdHble BbIBECKU N 3TUKETKU. HanncaHne
cepBuca anga B3aMmMoOencTBmsa C HUMM

33



dopmanbHada NocTaHOBKa

Ha Bxoa mogenu getekumm nogaetcs n3obpaxkeHme

Mopgenb geTekunmn BblgaeT rpaHuLbl TEKCTOBOM obrnacTtu B hopmaTe Habopa BEPLUMH
YeTbIpexyrofibHMKa a Takke yBepeHHOCTb npeackasaHum

Bblpe3aHHbIe TEKCTOBblE 0O6M1acTn NoaakTCs Ha BXO4 Moaenu pacno3HaBaHNA

Mogenb pacno3HaBaHMs BO3BPaLLAET TEKCT U YBEPEHHOCTb B NpeackasaHum

34



[etekunsa: ob63op cyLleCcTBYHOLLNX
METOA0B

PerpeccunoHHbi noaxon : EAST

PasgeneHne 6rnmsko pacnonoXXeHHbIX TEKCTOB :
PSENet

[eTekuns Tekcta co crnoxHon reometpuen : FCENet

TpyAaHbIN NOCT-NPOLIECCUHT B CEMMEHTALMOHHbIX MOAENSAX:
DBNet
[MpenckasbiBaeT pas3nnyHble reoMeTpudeckme

CBOWCTBA TEKCTOBOrO MHOMOYrofbHMKa 1 KOMOUHUPYET UX :
SAST

ObpaboTka TekcTa pa3nnyHoro macwitaba 6e3 notepu kadecrtsa . DBNet++

35



Pacrno3HaBaHune: 0630p

icnonb3yeT cBepTOYHLIE Crion Ans obpaboTkm nsodbpaxeHmsa n BiLSTM
ana dopmupoBanua Tekcta : CRNN

|/|CI'IOJ'Ib3yeT €ANHYI0 BN3yaJiIbHYKO KOMIMOHEHTY, yJ1aBlinBa€T BHYTPUCUMBOJIbHbIE
pa3finingd a Takxke B3aMMOCBA3N MEXOY CUMMBOJ1IaMN N KOHTEKCT UX PaCNOJ1I0XKEeHUA . SVTR

VIHTerpupyet nNMHrBuCcTUYECKMUe 3HaHUA, uTepatmBHo ynydwas npeackasaHue . ABINet

[NobaBnsaeTt Moaynu KOPPEKLMN XpOMaTUYECKUX UCKAXKEHNIN N UcKakeHuin oopmbl : SPIN

Yniydwaet ctaHgapTHyo encoder - decoder apxutekTypy BBOAS MOAYIb C YCUNEHHOM
no3numnmoHHon nHpopmauuen : Robust Scanner

36



MeTpukmn oetekumm

IoU (bounding box, ground truth) > 0.5

’

e Asis IoU(bounding box, ground truth) > 0.2
\
® JOin area of overlap (bounding box, ground truth)
area (bounding bc > 0.9
a (bo g box)

 TedEval =

YcnoBusa conocTtaBrieHus paMOK B asis anropntme

KOJINY9€eCTBO gI‘OU.Ild tr U.t-h, NMEIOIMNX COOTBETCTBUE C IIPEACKA3aHHBIMHU PDaMKaMH

Recall =

KosmmaecTBo ground truth pamox

KOJINY9eCTBO rZl;eTeKI_[I/IfI, NMEIOIINX COOTBETCTBHUE C gI’OUIld truth

Precision = —
KOJIMIECTBO BCeX JETEKIINil
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MeTpuku pacnosHaBaHUSA

e TOYHOCTb
 Normalized Edit Distance

, levenshtein distance(predicted text.real text
NED (predicted text, real text) = ( ) )

max(len(predicted text),len(real text))
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Bbibop Mogenu getekumnmn

DBNet++




Bbibop Mogenu pacno3HaBaHUS

e CUHTETMYEeCKMI OaTaceT - Bbipe3aHHble TEKCTOBbIX YAaCcTeN U3 CUHTETUYECKUX N300paXKeHnn, NnpeaHa3HauYeHHbIX
Onga getekumn.

* PeanbHbIW gaTaceT - Bblpe3aHHble 3a4eTEKTUPOBaHHbIE C DOMbLLION YBEPEHHOCTLIO 061acTN peanbHbIX
N300paxxeHnn

pred text = [lany real text = Lazy pred_text = BeauTy real_text = BEAUTY

[Mpumep pacno3HaBaHna SVTR 10



[Tpobrnema cmeweHnst CUHTETUYECKUX
OAHHbIX

« BKntoyeHne pearnbHbIX N300pakeHun B obyveHmne

« Co3gaHune HoBbIX crioBapen : advance (pycCKknin+aHrnmnckum+undpbli+cneycnmsornol),
light (6e3 cneucnmsonos)

« [looby4yeHne SVTR Ha CMHTETUKE N peanbHbIX N30b6paxeHnax ¢ advance cnosapem

pred_text = 082! real_text = 1780

pred text = bcerga. real text = Bcerpa




[Tpobnema 6anaHcUpoBKU JaHHbIX

* bbINo 3amMe4yeHo YTO MOoAErNb AOCTAaTOYHO YacTo nyctana aHImMMnNcKne u pyCcCKune 6yKBbI

* bbin BbISABNEH Lu/|06anch B pacnpegereHmnm aHIMIMNCKOro TekcTa MeXxay pealibHbIMU U
CUHTETUYHECKMMIN OaHHbIMUA

* bbIN NpoBeaeH crneayrwmm 3KCNEPUMEHT: B nNpouecce odyvyeHnsa gonst aHrmmMnCKoro m
PYCCKOro TekcTta nogaepxumsanacob 1:1.

pred text = Poy3 real text = BOYS

pred text = coTpany real text = company

[Mpumepbl npeackasaHum Mmogenu rae npucyTcTeyeT
npobrnema ¢ pacrno3HaBaHMEM aHIMIMNCKNX CUMBOSOB
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DKCNEPUMEHTHI C pasHbIMU ClloBapAMMU

,El,oo6yqume MOdeEJIN Ha CloBape advance, UCKNOYMB N3 HErO 3arfaBHbIe 6yKBbI.

To4YHOCTb MOAenun ynyduwuiachb B niaHe pacrio3HaBaHuUsA 6yKBeHHbIX CNMMBOJ10B

Mopoenb ctana nydue cnpasnAaTbCA C pacrio3HaBaHMEM OTCYTCTBUA TEKCTA HA |/|306pa>i<eH|/||/|

lequumnaCb cnTyauunad C nepenyrtbiBaHNEM AHIMUNCKNX U PYCCKUX CUMBOIJIOB.

JOKCNepuMeHT ¢ ucnonb3oBaHuem cnosaps light

AHanus pe3ylnbratoB nogrsepausi, 4To Mmoadersib JOCTaTO4YHO 4acCTo OLNBOYHO NMPUHMMaET CNeLucnmBOIibl 3a
apyrme CMMBOIJ1bI
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OKCrNepMMeEHTbI C AaHHbIMW

« ObpaboTka MHOrOCTPOYHOIO MOBEPHYTOrO TEKCTA: TEXHMKA 3KCTpanonsuum
« OBbpaboTka NOBEPHYTOro TEKCTA: KOPPEKTUPOBKA yrrna noBopoTa

A Ll
HHEHWE

11




OKCNEPUMEHTbI C YNyYLLEHNEM
CUHTETUYECKOro Habopa gaHHbIX

BbIn nocTpoeH cobCTBEHHbIWM NannnanH Ans reHepaunm CUHTETUYECKUX AaHHbIX, OCHOBAHHbLIW Ha
CcTaTUCTUKaX, NOMy4YeHHbIX MO peasribHbIM JaHHbIM

Mopgenb oby4yeHHas ¢ KoppeKkumen NoOBOPOTOB MEHEE YCTONYMBA

cnonb3oBaHWe KoppekLun NoBopoTa TOMbKO BO BpeMst MHdepeHca 1 BblonpaTtb npeackasaHHbIN
TEKCT OCHOBbIBasICb Ha YBEPEHHOCTH

1.00 4

0.75 A

0.50 1 o e . .

0.25 A1

0.00 A

ned difference

-0.25 A

—-0.50 1 - . - e s e s e w0

-0.75 1

-1.00 4 . s "m0
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JKcnepumMeHTbl CO CMeLLIUBaAHUEM
Pa3HbIX BUOOB CUHTETUKNA

banaHcupoBka 0onn peanbHbIX AaHHbIX U HOBOM CUHTETUKM B npouecce obyvyeHuns
[obaBneHne gaHHbIX U3 CTapOn CUHTETUYECKON BbIDOPKN B OBy4eHMe

CTapaﬂ CNHTETUKaAa NOKPbIBAET YaCTO BCTpeHakLlmnecd natrepHbl, B TO BpeMA KakK HOBad CUHTETUKA
NOKPbIBAET KaK MOXHO BonbLUe COXHbIX clniy4yaes

B Hauane moaenb oby4aeTca Ha CMeCcK CTapon CUHTETUKN U pearibHbIX JaHHbIX, MOCie 3TOro OHa
aooby4vyaeTca Ha HOBOW CMHTETUKE B COMETAHUM C pearibHOW BbIOOpKOM

[lob6aBneHne npobenbHOro cumeona
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OnpepgeneHne Bo3pacTta U nosa 4YenoBeka rno
N300paXeHunto

3agada: NnoArotToBKa U pa3BepTbiBaHME MOAENEN OEeTEKUUN YenoBeKa (BKoYas nuuo, TynoBuLLE)
n onpeageneHnst Bo3pacrta 1 rnona no nonyvyeHHomy nsobpaxkeHuto, HanncaHmne cepsuca ongd
B3aMMOOENCTBUA C HUMU

face 35.5
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&
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L7 W
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36 years old woman
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O630p HAabopPOB AaHHbIX:

IMDB+Wiki

(cleaned — 286 000 nsobpaxeHun)
Wikipedia

460,723 images

Konuyectso
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62,328 images

PacnpegeneHnue no Bospacty Habopa IMDB
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UTKFace
(20 000 nzobpaxxeHnn)
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Pacnpegenexue no Bospacty Habopa UTKFace
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[eTtekumsa: cylLlecTByoLmMe MeToAb!

 Haar Cascade - ocHOBaH Ha npusHakax Xaapa, KoTopble NpeacTaBnsoT codon
cneundunyeckme CTPYKTYpbl SPKOCTU Ha n3obpaxeHnn anst obHapyXeHust nuu,

e MTCNN (Multi-task Cascaded Convolutional Networks) - mogersnb, ncnonsaytoLiast Kackag
N3 TPEX CBEPTOUYHbIX HEMPOHHbLIX CETEN ANA 0OHapyXeHns Ny 1 0 AHOBPEMEHHOIO
onpeaenieHnsa ux rpaHnL, u KrnoveBbIX TOYEK.

* YOLO v5 (You Only Look Once) - aToO apxutekTypa geTekropa no pasno3HaBaHUIo
00bekToB B peanbHoM BpemeHun. YOLO coctonT na gsyx yacten: encoder (CBEPTOYHbIE
crnou) n head (knaccndukaumMoHHbIN CON).

 YOLO v8 - apxutektypa, npeacraenstouias cobom dornee akTyanbHbI BapuaHT B cepun
YOLO.
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[leTeKkuus: CpaBHEHNE METOL0B

[na cpaBHEHUS Mogenen geTekumm obbeKTOB UCMOSb3yeTcs MeTpuKa Intersection
over Union (loU) 1. INpwn 3Ha4veHnn loU mexay npeackasaHHbIMU KOopAnHaTamMm v
pearibHbIMW aHHOTaUNSAMM He MeHee 0.5 00BbeKT cunTaeTca obHapy>XEeHHbIM.

Tabsmma 4.5: ComnocraBiieHue IpeIo0yIeHHBIX MOJIe/Ieil JeTEeKINN JINIa Ha TEeCTOBOI IOIBLIOOPKE

IMDB-clean (56087 m3obparkenuit).

Model Faces detected | Labels missed | #params(M) | Average time (ms)
Haar Cascade 179664 2992 - 38.2
MTCNN 128431 105 2.31 155.6
YOLO v5 184318 0 1.73 40.94
YOLO v8 178415 23 3.01 13.52

B panbHeuwem npumeHanacb moaenb aetekuun YOLO v8




Mopenwu onpenerieHnd Bo3pacta U rnorsia. cywecrBylome

METOObl
DEX (Deep EXpectation)

1. Inputimage  2.Face detection 3. Cropped face 4. Feature extraction

0D OODODODOD OO0

Mathias et al. detector

Softmax expected value

3 = 23.4 years

MiVOLO (Multi-input Transformer for Age
and Gender Estimation) - SOTA-mogenb

1. MiVOLO overall 2. Feature Enhancer Module
WeightedMSE BinaryCrossEntropy
age loss gender loss
1x1 1%2

Model Output:
T 1x3 used Joint Representation
92x28x28
f MLP

T 384 x28 x 28

__Concat & Norm

MeTpuKn:

1 )
MAE = - Z lyi — il
i=1

Number of correct predictions BI
Total number of predictions

Body features
192 x 28 x 28

Body Patch Embedding
8x8

3x224x 224

Accuracy =

/ HHHH
Updated body features  EEHH

Updated face features

192x28 x 28 % 192 x 28 x 28

Body-to-Face Cross-Attention

I Ky
4 QKV
Eis Q QK\V
eas=s Body features Face features
192 x 28 x 28 192 x 28 x 28
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Mopenb onpeneneHnsa Bo3pacTa U nosa: cCoocTBeHHas
peanusaunsa ¢ ncnornb3osaHnem CLIP

[Mpeanaraemsli noaxon BKNOYaET B cebsi ncnonb3oBaHme npegobyvyeHHon mogenun CLIP (Contrastive
Language—Image Pre-training) ans nsenevyeHns BEKTOPHbIX NpeacTaBrneHnn ns nsobpaxeHun. NMocne
nonyyeHns ambeganHros ucnonb3oBanca MLP ana pelueHna perpeccruoHHON 3agaumn.

N

A

".‘\V'V" ‘\V'V".
QAR
W

. Age
prediction

CLIP \0-4|0.2|0.9| _____

Objects as Vectors

B gaHHoM peanu3auum oTHocuTernbHO HebornbLlion MLP, B KOTOPOM HECKOMbKO NIMHEWHBLIX CITIOEB U

JOYHKLUNU aKTUBaLUN.
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Mopgenb onpegeneHna Bo3pacTta U nomna: cpaBHeEHUE MoOeNeN

Tabauma 4.8: Pesynasrarer CLIP-based mozenn.

Train Dataset | Test Datset | Age (MAE) | Average time (ms)
UTKFace UTKFace 4.2 11.06
UTKFace IMDB-clean 14.23 15.17

Tabmuma 4.6: Comnocrasjenue mpeJoOYyUYeHHBIX Mojeseil Ha TecTtoBoil moaseibopke IMDB-clean
(56087 n300pazkemHmii).

Model Age (MAE) | Gender (Acc) | #params (M) | Average time (ms)
DEX 9.18 85.2 134.7 + 134.2 10 + 9.5
MiVOLO (face-only) 6.46 99.3 25.86 5.63
MiVOLO (face-and-body) 5.5 99.52 27.43 10.3

Tabura 4.7: Conocrasienue mpeodyIeHHbIX Mojieneii na TectoBoii moasbibopke UTKFace (3553

M300pazKenuit ).

Model Age (MAE) | Gender (Acc) | #params (M) | Average time (ms)
DEX 7.16 78.9 134.7 + 134.2 7.4 + 5.93
MiVOLO (face-only) 5.02 97.3 25.86 3.28
MiVOLO (face-and-body) 4.6 97.63 27.43 6.2

Taknm obpasom, BmecTo ycnoxHeHna CLIP-based apxutektypbl nnm
DEX, 6b1511 cocpeoToMEHbl YCUIUSA Ha YrydLEeHUN 1 ONTUMU3aLnm
moaenun MiVOLO. 53
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CpeaHas ownbka MAE
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Mopenb onpenenennsa so3pacta u nona: MiVOLO

[ NaBHbIN HEOOCTATOK - HA3KOE KAaYECTBO HA XBOCTaX pacrpeneneHus

CpegHsia owmnbka MAE no Bospactam (UTKFace test)
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TecTtoBada noabsbibopka (3553 n3obpaxxeHumn)

CpepgHsas owunbka MAE

0

CpegHsas owunbka MAE no Boapactam (IMDB test)
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TectoBada noabsbibopka (56087 nsobpaxeHuin)
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Mopenb onpenenennsa so3pacta u nona: MiVOLO.
Pe3ynbrar.

[looby4yeHne Npom3BoAUNOCH Ha paclUMpPEHHOM Habope AaHHbIX, MOYyYEHHOM MyTeM CIUSAHUS NoABbLIOOPOK
IMDB-clean n UTKFace, ¢ ocobbiM ynopom Ha KpanHue BO3pacTHble rpynmnbil.

CpegHssa owunbka MAE no Bospactam

3 A=y NA Y R, T T “e- orgrnal e
i i \/ W/ \/\/ \/\/ e A
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o
=]

== u YV ...'*',s, £ 2 \/'/
%4.00 X .‘“’.\. I /. A oo/“ /.\ .\ \/.\. o®
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g 375 5 /../. /'\/o/\ ' e - s
g 350 / \ 15} v.\:“‘ At . ./'\./ )
\ v\ / / \ 4 N
325 e ¢
AN L
300 | —®— Fine-tuned MAE \ 3 Y o0 boge
~ Original MAE o

51 56 61 2 7 12 17 22 27 32 37 42 47 52 57 62 67 72 w 82 87 92

Bog P BoapacT

Tabuia 4.9: Pesynprarsr mogean MiVOLO (face-and-body) Ha pasindHbIX TECTOBBIX BHIOOPKAX.

Test Set Age (MAE) | Gender (Acc) | #params (M) | Average time (ms)
UTKFace 3.77 97.52 27.43 6.2
IMDB-clean 4.69 99.46 27.43 10.5
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Mopgenb getekumn n onpegeneHns Bo3pacrta 1 nona:
3akrnoyeHune.

* BoibpaHHast mogenb getekuun - YOLO v8

o lNoporn mogenu - No ymon4yaHuo MoAenu, Tak Kak Takum obpasom rnonyvaercs
nyydwmnn pesynberar.

* BoibpaHHasa moaenb onpegeneHus Bospacta v nona - MivVOLO

o0 CpegHas yBepeHHOCTb MOAENN NPU HEBEPHbIX NpeackasaHmnax coctaenseTt 0.924 Ha
Habope gaHHbIx UTKFace, onsa BepHbix npeackasanum - 0.978. oatomy ycTaHOBNEH
nopor - 0.94. B cnyyagax, korga yBepeHHOCTb MOAENn HUXKe 3TOoro rnopora,
NOEeHTNPUNLMPOBAHHbBIN ODBLEKT KnaccuuumpyeTcs Kak "person” 4To NO3BONSET
nsberaTtb OLUIMOOYHOro onpeaeneHns nosa rnpu HU3KOW yBEPEHHOCTU NpeacKkasaHnm

0 CaM KOHEYHbI OTBET BbIMAANT, Kak
"[age] years old man / woman / boy / girl / person rge [age] — 9TO OKpPYrnEHHbIN
BO3pacT.
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Peanunsauna cepsuca

Mcnonb3oBanca Docker, 4Tobbl Kaxxgas Mogenb 3arnyckanacb B CBOEM OKPYXXEHUN, He
MeLllasi ocTasnbHbIM

Kaxxabll KOHTEMHEP BKIIOYaAET B cebsi cepBUC, HANUCaHHbIN ¢ ucrnosib3osaHnem FastAPI

PeanunsoBanu nepegayy nHgopmaunm ¢ noMoLLbH HACTPOUKN CETU MeXAY KOHTENHeEpaMU
C ucnonb3oBaHuem nHcTpymeHta Docker compose.

PeannisoBanun B3anmMmoaencTeme ¢ Halwmm CepBUCOM Yepes aCUHXPOHHOIo Tenerpam-
ooTa.
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Peanunsauusa cepsuca

Teker

OCR-Mogens

Jfetektop anemenTtos Ul

v

Tun obvekra?

WNz06paxeHue

OcranbHoe - KHONKK,
WKOHKU U T.N. -
He Tpebyer gon.
o6paboTku

Cruns

n3obpaxeHus [ W306paxeHuo

renepauvm ONNCaHnA K )

PucyHox/aHnMayma

PeanuctuyHoe

Ectb n Ha
w3obpaxexnn nogu?

Onpegenexve
BO3pacTa, U nona
“Yenosexa

reuepaw,m €ANHOro ONUCaHWA U 03ByYUBaHWE Tek(Ta




OBPUCTUKA

o [etekuusa Ul:
o Pas3buneHne nsobpakeHmnsa Ha 9 NPOCTPaHCTBEHHbLIX YaCTEN, KaXXAoM U3 KOTOPbIX
npucBanBaeM CBOU OOBbEKTHI

o Onpe.qeneHMe BO3pPacCTa U noJsia 4YesfioBeka no M306pa>|(eHmo:
o He aHMMaUMOHHbIE 0OBEKTLI, MAEHTUMDULIMPOBAHHbBIE Ha N30OpaXeHnn, NepPevYnCcnaTCS B
nopsaake yobiBaHMUA NnoLwiaam nx paMmok aeTekumn.

e [leTekuma v pacno3HaBaHue TeKCTa:
o TeKcToBble aneMeHTbl 0bpabdaTbiBalOTCA U C UCMOSIb30BAHMEM MOAenu AeTekuumn, n 6es
Hee, UTOroBbIN TEKCT BbIOMpPaeTcs No yBePeHHOCTU MOLENU

o 3aﬂ,eTeKTI/IpOBaHHb|e TEKCTOBblE HaCTW COPTUPYOTCA BHYTPU |/|3o6pa>|<eH|/||‘/'| N TEKCTOBbLIX
AJIEMEHTOB I'IpI/I6J'II/I)KeHHO K nNopAaKy YTeHnd
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Pe3ynbrar

18:19 w T @)

FoTOBO & mealty.ru AA

ANEKCAHAP MATIOHbKWH

[naeHbIv Wed-nosap Muntn

HHOE U1 HEeXXHOE PpaHLy3CKOe NUPOXKHOE C UHTEPECHBIM HanaHCOM
CONn n CnagocTun

a Kurdun

In the upper left corner there are 4 user interface elements:
3 Texts; 1 Button;

First text element contains: "18:19"

Next text element contains: "rotoso"

Next text element contains: "120py6."

In the upper right corner there are 4 user interface elements:
1 Image; 3 Texts;

First realistic image displays: man in a white shirt and tie smiling
in front of a city. There is 37 years old man;

Next text element contains: "wed-nosap;"

Next text element contains: "anekcaH gp MaTio bKUH"

Next text element contains: "rnaeHelii Wed noBap Muntn'

On the left side in the middle there are 3 user interface elements:

1 Icon; 2 Texts;
First text element contains: "mealty.rt
Next text element contains: "s3knep coneHou KC pamensio”

"

In the center of the image there is 1 user interface element:
1 Image;

First realistic image displays: there is a pastry with icing and
cinnamons on a plate.

On the right side in the middle there is 1 user interface element:
1 Text;

First text element contains: "v3blckaHHOe HeXHoe ¢paHLly3ckoe
NMUPOXHOE NHTEPeCHbIM 6anaHCoOM Cov CnagocTu.”

In the bottom left corner there are 3 user interface elements:
1 Text; 2 Icons;

+Ayamo coobLieHue ¢
03BYy4YMBaHUEM TEKCTA

+JSON ¢ meTagaHHbIMU
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¢ Hazan saninot .

«d TELEGRAM

image of a white bag with a logo on it.

In the bottom left corner there are 3
user interface elements:
1lcon; 1Image; 1 Text;

First cartoonish image displays: an
image of a blue and white globe with a

sky background.

- of ared and white email envelope with a

Next text element contains: "6payzep"

At the bottom center there are 5 user \.\
interface elements: s

3 Images; 2 Texts; =F

First cartoonish image displays: an &
image of a calendar with the number 31 ¥
on it. And there is text element in it: 31.

Next text element contains:

"KaneHpapb"
Next realistic image displays: an image

~ red pin.

TR

© 1 Text;

@ | © 0

Next text element contains: "email"
Next realistic image displays: an image

of a yellow box sitting on top of a bed. 5]

In the bottom right corner there is 1
user interface element:

First text element contains:
"aucnetep"
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https://docs.google.com/file/d/152BhwBayFv_5RAPdG6RprKVnGWsEJT6a/preview

Bonpochl
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