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[locTaHoBKa 3a4a4n METPUYECKOro 00yYeHUs

Mogenb f(0,x) Bo3BpaLlaeT ambeaauHrin.
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TpunnetHaa PyHKUUA NOTEPb

Yalle Bcero ncnornb3yoTc KOHTPAacTUBHbIe (PYHKLMK NOTEPb.
[Mprmepom cnyXuT TPUNeT NOoCC:

Ltri(aap7 n) — maX(O? m + d(&,p) - d(a’v n))

roe m —rmnepnapamMeTp, a — AKopb, p — NO3NTUB, N — HEMATUB.



AKTyanbHOCTb 3agauu

[My6uHHOE MeTpuyeckoe obyvyeHne No3BOSSIET:

e pellaTb 3a4a4n Nnoucka no n3obpaxeHuo 1 naeHTMdnKauum Yyenoseka no oTo
e pellaTb NPOU3BONbHbIE 3a4a4N PaHXUPOBaHUS
e ynyyllaTb CTPYKTYPYy 9MOeAauHIOB B NPU3HAKOBOM MPOCTPaHCTBE

Nyywine moaenn, NOSBUBLLMECS B NOCNEeAHWE rofAbl, UCNONb3YOT HETPMBUATbHbIE
MeToabl AN JOCTUKEHMS BbICOKOrO KayecTBa. B To ke Bpemsi TpynneTHas yHKUMS
NnoTepb NOHSATHA M NPOCTa B peanuaauuu.



3aga4yn KypcoBOro npoekTa

® NpPOU3BECTM YECTHbIN CPaBHUTESbHbIN aHann3 TPUNNETHON PYHKUMN NoTepb
C JTy4LMMMN CYLLECTBYOLWMMN PeLLEHNAMMU

e Moandukauma popmynbl TPUNIETHOU PYHKLUM NOTEPL



O630p cyLecTBYHOLWNX METOOOB

Nyylee pelleHne Ha GonbLUMHCTBE AaTaceToB MeTpuyeckoro obyyenus B cratbel’l

QKCnepuMeHThLI npoBoaunucek Ha gatacete CUB-200-2011 (11788 kaptuHok 200
pasfnnyHbIX BUOOB NTUL)

HypViT: CMC@1 = 0.856

[1] Aleksandr Ermolov. «Hyperbolic vision transformers: Combining improvements in metric learning». 2022.



MeTtpuka CMC@1

Moaenn meTpn4eckoro obyy4eHnst NPUHATO CPaBHMBATbL MO METPUKE:

1 Ommkaitmumit SMOe I ITMHT U3 TOrO Ke KJIacca, 9TO U KapTUHKa-3aIIpocC

0 wuHaue

CMCQl = {



ManHWHr

OTO0 Npouecc popMnpoBaHUA TPOeK (KOpb, MO3UTMB, HEraTuB) rNo datyy.
Hanbonee addekTnBeH ManHep CnoXHbIX NO3NTUBOB N HEraTUBOB.
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[Tonbop HavYanbHOM KOHMUrypaunm HEUMPOCETH

[MpeTpeHupoBaHHas mogenb gaet CMC@1 = 0.8307, obyyeHHas - 0.8531

anbHas KoHduUrypauus

OCHOBHbIE rMnepnapameTpsbil:

0.85

e VIiT-S npeTpeHnpBaHHbLIN
Ha ImageNet1k

® MaMWHEpP CIIOXHbIX
NO3NTUBOB U HEraTUBOB

e B bOatye 8 knaccos no 4 /
KapTUHKN Ka)kaoro Knacca 0 ;

CMC@1

Step
10 15 20

Homep anoxu



CrnaxvBaHune cteneHHOn PyHKUNEN

= CrnaxuBaHue cTeneHHou ¢yHKuuen: m=0.2, gamma=2.
Mﬂeﬂ_ 3aMeHa maX(O, ') B —'Haqaanaﬂ/ K);Hdbljirypaumo : =
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Peaynbrar: .
1) cHMXKEeHME nepeobyyeHus o
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2) CMC@1 = 0.854

Homep anoxu
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MaWHWHr NOJT1YCJTIOXKHbIX HEMATNBOB 1N NMO3NTUBOB

= 2/ NO CNOXHOCTWU MO3UTUB, 1M MO CNOXHOCTU HeraTue
= Ha4YasnbHaAdA KOHd)VIrypaLJ,MFI

0.855
Npesa: ManHuTb He camble
CNOXHbl€ NO3UTUBLI U

0.85

HeraTuBbl. @ 5 \«/\/\
=
O o084
Peaynbrar: -
1) CHUXeHne nepeoby4eHuns -
2) CMC@1 = 0.8563 0 10 20 30

Homep anoxu
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Opyrne nopen mogudunkaumnm

a0~

Ncnonb3oBaHme NoporoBon PYyHKUMN (- [z > 0] - [+ < {] BMECTO max (0, -) )
YBenuumarwLumncs runepnapameTp otctyna m
KnacTtepHbin manHep (SKopb — cpeaHun ambeganHr Kkrnacca rno baryy)

YuntbiBaHME paccTosiHUSA MeXay NO3UTUBOM U HEFraTUBOM
B3BeluvBaHMe pacCcTosAHUI, naes dokarnbHOro nocca

12



ObbeanHeHmne mogmdukaumn

e Konun4yecTtBo Kraccos B baTtde yBenuyuuTtb o 24

e CrnaxmBaHue cterneHHon oyHKLnen

o ManHuur NnepBOro no CrIoXXHOCTU HeratTnBa U BTOPOTIO MO CITOXKHOCTU MNMO3NTUBA

Pesynerat: CMC@1 = 0.8589

CMC@1

= obbeguHeHne mogudukauum
= 2iA MO CNOXHOCTU MO3UTUB, 1M MO CNOXHOCTU HeraTus
= Haya/ibHaA KOHdUrypauus
A

0.845
0.84

0.835

Step
0 10 20 30 40

Homep anoxwu



BbiBOAbI

® Krlaccuyeckasa TpunsieTHad yHKUMA NoTepb nokasasna pesynsrarhl,
CpaBHUMbIE C NYyYLWMMMN U3 CYLLECTBYHOLLMX NOAX0O0B

e 3a cyeT BblIDOpa cTpaTternm ManHMHra 1 CrriaXXmBaHUsa TPUNIIETHOMN OYHKLNK
noTepb yaanocb 3aMeTHO MPeB30oMTU Nydllee peLlleHne Ha faraceTte
CUB-200-2011
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