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BeKTOPHbIN UHOEKC
N Harpyska
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BektopHaa b/l

gDrant

KBaHTOBaHHble BekTOpa 256 fp16
Bpemsi omeema ecezo cepsuca 250ms
KonunyecTtBo ToBapoB 350MH

OGHoBMNEeHMe Konnekumn 5 pas B AeHb
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[1aHHbIE

R PRO
TOM-ceHcop @

e [latacet WB 200M -
e [anepenHbie poto KT (KapTtouka ToBapa)
& poTo oT3bIBOB KT
e PeanbHble OTO nonb3oBaTesnien
MNpenobpaboTka m
o ®unbtp gybnukatos — CLIP-like
®dunbrpayus ot wymos/BbibpocoB — CLIP-like
o dunerpaums gedekTHbIX POTO — KoMaHaa
pasmMeTKn
e [letekumns rmaBHoro ToBapa KT

CMULLKOM TEMHO

He To He OCHOBHOW 0OBbEKT CIMULLKOM ManeHbKuit 0BbEKT NEPEKPBIT,
dparmeHT cnam
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MeTpukun
Moaeneu

OCHOBHbIE METPUKN:
e RPrecision@k
o F1

e mMAP

OnnaiiH-cepBuc «[ouck no oTo»

Compare ID-Search metrics
RPrecision@7

I —

—— google/siglip2-so400m-patch16-512
google/siglip-so400m-patch14-384

—— apple/DFN5B-CLIP-ViT-H-14-378

RPxecision@5

KNN_Accufa: ré¢cision@3

KNN_F1Score welshted_avg

KNN_Precision weighted_avg
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ApxutekTtypa ImageRetrieval Mogenu

google/siglip2-so400m-patch14-384
Attention Head
MRL

1 Input Tokens [batch size, num tokens, input dim] J

!

Input projection with dimensionality reduction

UnLearnable

RMSNorm Tokens

\/

Multi Attention(head=4)

l

Output Projection

l

1 Output Tokens [batch_size, 8, 512] J

!

Attention Pooling

l

‘ ‘ Output Embeds [batch_size, 512] J

Attention
Head

InNfoNCE Loss
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MRL ApxutekTypa oby4yeHus

InfoNCE Loss

SR

Input Embeds [batch_size, 512] ]

|

Slice

l

InfoNCE Loss
(dim=512)

l

InfoNCE Loss
(dim=256)

l

InfoNCE Loss
(dim=128)

l

InfoNCE Loss
(dim=64)
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Mean ([loss_512, loss 256, loss_128, loss_64])

|

[ Loss
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https://github.com/RAIVNLab/MRL

MeTtpukm obyyeHns ¢ MRL n 6es MRL

Metrics

RPrecision 3/5/10
Accuracy
F1Score / weighted_avg

Precision / weighted_avg

Recall / weighted_avg
mAP /10

OnnaiiH-cepBuc «[ouck no oTo»

without MRL
dim=1024

0,7352/0,7087 / 0,6883
0,7498

0,7298

0,8120
0,7498

0,7758

with MRL [1024 ...128]
dim=1024

0,7598 /10,7324 / 0,7116
0,7761
0,7571

0,8385
0,776
0,795

A

3,39% / 3,34% / 3,34%
3,50%

3,73%

3,26%
3,49%
2,48%
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MRL MeTpuku

MRL Final metrics

0,88

4

(e
0,856

0,832

0,808

Presicion Weighted

0,784

‘\m

0,76
[16, 32, 64, 128]  [32, 64, 128, 256]  [64, 128, 256, 512]

MRL Slice HyperParam

e YCKOpeHue CXoaMmocTn Moaenu
« C)xaTne BEKTOPHOro NpPocTpaHcTBa

OnnaiiH-cepBuc «[ouck no oTo»

[128, 256, 512, 640] [128, 256, 512, 748]

PaHxnposaHue dgounden

@ Vect_size 32
Vect_size_64
Vect_size_128

@ Vect_size 256

@ Vect_size 512

@ Vect_size 748
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TekcToBble Teru

OnnaiiH-cepBuc «[ouck no oTo»
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Mogaenb
YTOUHEHUS
TEKCTOM
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TekcToBblEe Teru

e BblgeneHue KnoYeBbIX XapakTepUCTUK
ToBapa

e YTOYHEHWe 3anpoca

e PasHoobpa3sune

T

1= MonynspHbie Y DunbTpbl

=y

Moxoxue MokynatoT BMecTe Moxoxue MokynatoT BMecTe
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[loaxoabl B reHepaLumn Teros

1. TeHepauma LLM

2. VLM + nepeBof
yepes LLM,
noctnpoueccuHr LLM

3. VLM Ha PA

OnnaiiH-cepBuc «[ouck no oTo»

Gemma-3

Qwen 2.5

Mistral

Molmo
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[1aHHbIE

e OMoLUMOHanbHOE onucaHue
e CemaHTnyeckas HecornacoBaHHOCTb
e OnevaTku

e (CrnioBa Ha apyrom si3blke

OnnaiiH-cepBuc «[ouck no oTo»

Mnoxown Ter

nyrioBep n3 Becernoro
NnofioTHa

TYHUK C OTPE3HbIMUA
pyKaBamMmu

nonocaras t-shirt

KapauraH C
I'IpM6.l'IVI>KeHHbIMl/I K LWee

Bernocunegkn ¢ TpemMs
TOYKaMW OJTNHbI

Xopowuu Ter

cyT6OMnKa-nono ¢ Kpyrnbim
BbIpE30M

OptoKkM C 3aBbILLEHHON
Tanven

capadaH C OTKpPbITbIMM
nne4yamm

dyTbOonka ¢ pucyHKom
PbIOKM

BOOOOTTAJIKuBaloLlada
Lanka
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ACUMMETPUYHbLIN ceTan

offline part
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ApXnUTeKTypa obyvyeHnsa mogenm

[ TEKCTbl N3 OnNnucaHum ] ( n3obpaxeHune ]

LLM / BERT Embedder

SigLip2

LOSS

OHnaiiH-cepBuc «ounck no oTo» 23



JlnHenHble moaenwu:
Kak ObICTPO TPEHNPOBATL

Closed-form pelueHue,
Hennoxon 6enananH

MoxHo HakonuTb X.T@X
n X.T@QY 6atun, cumtatb
peLleHne NnepemMHOXEHNEM

OnnaiiH-cepBuc «[ouck no oTo»

w* = (XTX)'XTY

N
X.shape
(200M, 3584)
Y.shape / I
(200M, 1152) — — /
J




Oby4yeHne MLP noBepx NMUHENHBIX
MoJenen

YcKkopsieT cxogMMoCTb Moaenm 4x

4 N
OpTtoroHanbHasa matpuua Q TpaHcnoHupoBaHHas matpuua Q.T.
/\ /—\ After Orthogonal Transformation Q.T
Original Data After Orthogonal Transformation Q (Back to Original)
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Cxema nHuymanusaumm MLP wb

MpenobyyeHHbIN closed-form cron Mapbl MTHALUWMaNN3MPOBAHHbLIX CrOEB
W =inv(X.T@X)@X.T@Y |

RS
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MeTpukn

e Word Recall @ k
e Word Error Rate @ k

e Retrieval Metrics

o Hitrate @ k
o MRR @ k
o NDCG @k
©)

OnnaiiH-cepBuc «[ouck no oTo»

MI/IHyC B TOM, YTO XBanum 3a 6bonee AnvHHbIE TErn

MI/IHyC B TOM, 4YTO LUTpabeeM 3a OOonoJiHUTElIbHblE YTOYHEHUA
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[Tpumepbl

Terun

e Kpy>xeBHoW Benbin Ton 6e3
pyKaBoOB, YKOPOYEHHbIN

e Genas KpyxeBHasi briyska
0e3 pykaBoB

e OenbIn KpyxeBHOM Ton 6e3
PYKaBOB C LBETOYHbLIM
y30pOM

e cepebpsiHble KonbLa,
akceccyapbl

OnnaiiH-cepBuc «[ouck no oTo»

Tern

® TOMN C ANMNHHBIM PyKaBOM
¢ tribal y3opom

® CUHWIA Ton c Benbim
M KpacCHbIM y30pOM

o OWKWHM C 3aBA3KaMMU,
BbICOKas Tanusa
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YTOYHEeHue
TEeKCTOM

OnnaiiH-cepBuc «[ouck no oTo»
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Retrieval
Mozenb
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BekTopHbIi
MHOEKC Teros
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qDrant
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BekTopHbIit nouck
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Feature Store

PanxupoBaHue
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_______________________________________________________________________________________________________

PesynbraT

T

KpacHas warka
YTO4YHEHME

Ymo xouem
ronb3oeamerib *

OHnaiiH-cepBuc «ounck no oTo»

31



Bbi6epute o6nactb c ToBapom

KpacHas wanka OTmeHU Moxoxwe DunbTpbl

Moxoxue v DunbTpbl =
My>XcKasi XeHckast 6UHN WIELTE]
Cpok gocTaBku

Cpok focTasku Kareropus ANS Manbyuka fpetckas ANS AeBOYKMU

KpacHas wanka

KpacHas wanka xeHckas
KpacHas wanka Myxckas
KpacHas wanka ylwaHka

KpacHas wanka 6uHu

KpacHas wanka ans Manbyunka

KpacHas wanka Myxckas 3uMmHss

e

lonoeHo y6op BepxHsas opexaa

Haittv ToBap

OnnaiiH-cepBuc «[ouck no oTo» 32



[1aHHbIE

KapTuHka — TEeKCT — KapTUHKa [laTaceT Ha 0OCHOBE HECKOSbKNX
«uBeToB» ¢ ogHon KT + VLM

LECELTS

UepHbIn

OHnaiiH-cepBuc «ounck no oTo» 33




,D,aHHbIe — TPUMNJETbl TEKCTA

YXeHckoe Oernoe
nnaTtbe nuayKak

~ 2KeHckoe yepHoe |
nnarbe NumKaxk

T

UepHbIn

_________________________________________________________________________________
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OO0y4yeHne Mmoaenu yToOMHEHUS] TEKCTOM

KapTUHKa

=

opurnHaribHasa
TEKCT NSMEHEHUA

l

Lenesas
KapTUHKa

LOSS BE— SigLip2

OHnaiiH-cepBuc «ounck no oTo»
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ApXUTEKTYypa YTOYHEHUNSA TEKCTOM

KapTUHKa

TEeKCT

OnnaiiH-cepBuc «[ouck no oTo»

SigLip2 Vis

Img

Text Embedder
Txt

Image Retrieval

OCHOBHOW Mmavn novcka

IR
H
Mod.
H
roriosa
Moaudmnkaumnm
TEKCTOM

DB

36



[Mpnmepbl & MeTpuku

®urypka Onb3bl U3 Frozen Yactora 1333 mhz

ANS HOYTEYKOB AN HOYTEYKOB

f
[ )

2
i

A
-
@ .

S ———

e Hitrate @ k
e MRR@ Kk
e NDCG @ k
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Pe3ynbraTthbl
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MeTpukun ImageRetrieval mogenu

MeTpuka /
Pa3mep BekTOopa fp16

GMV

Orders

ARPPU

CR (View-Order)

OnnaiiH-cepBuc «[ouck no oTo»

Android

128

+14,47%

+10,21%

+5,93%

+1,24%

256

+14,95%

+10,52%

+6,01%

+1,31%

i0S

128

+18,11%

+16,32%

+4,01%

+1,67%

256

+18,27%

+16,56%

+4,04%

+1,74%
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