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Beenexue

o OpHoknaccHMKM — BTOpasi MO MOMYAsiPHOCTW COLMasbHAs CETb Ha
Tepputopun Poccnmn. Mecsiunas aygutopus coctasasieT bonee 70
MWUJIJIMOHOB MOJIb30BaTENEN

o dDoTorpacun ¢ [OCTONPUMEHATENBHOCTSIMU BaXKHbI A1
NONb30BATENENA, OHN CO3AAIOT MOBLILLEHHYIO aKTUBHOCTb

@ Takux oto 3 — 5% oT 0bwiero Yncna, 4To COCTABASIET MUINOHBI
doTorpaduii exxemecsiiHoO

@ BmecTe ¢ yacTblo dhoTorpacbueii 3arpyxaercs Tak xe
MeTanHdOpMaumnsl, B TOM YUC/E MECTO ChEMKN

@ Ecau gononHutensHo BbiaensTb doTorpacun ¢
[OCTONPUMEYATENBHOCTAMI, YKa3blBasi, YTO Ha HUX U30bpaXkeHo, TO
3TO AOMOJIHATENBHO YBENIMYNT aKTUBHOCTL MOJb30BaTENENR
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[MpenmeTHas obnacTb

N3BecTHble 3apa4n:
@ 3apaya knaccudpukaunm nsobpaxennii (Image Recognition)

o bauskoii siBnsieTcst 3aja4a nomcka M300paXkeHUi MOXOXKMX HA JAHHOE
(Image Retrieval)

OcHoeHble nogxoabl:
@ MOXHO pelaTh C MOMOLLBIO TEXHUK KOMMNBIOTEPHOrO 3PEHUS

(] COBpeMeHHbIe noaxoabl OCHOBAHbI Ha I'J'Iy6OKVIX CETAX

cneLldMuKH Cmupaun A.H. PacnosHaBaHue gocTonpumedaTenbHocTel 3/ 16



CyutecTsytowme petenns: Deep Local Features (DELF)?

e [nybokas ceTb
DELF
n3BJieKaeT ﬂﬂﬂﬂgﬂ e
JIOKasibHbIE I
Npu3HaKu " nx amere
Venﬁ:ahon
MOJNIOXKEH NS

o [onck Bauxaliwmnx
cocepneli no
MHOXECTBY
NPU3HAKOB

@ [eomeTpuyeckas
Bepndmkaums

DELF Pipeline

"Hyeonwoo Noh et al. “Large-Scale Image Retrieval with Attentive Deep Local
Features'. In: 2017 IEEE International Conference on Computer Vision (ICCV) (Oct.
2017).
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CylecTBytoLme pelueHuns: petuerne oT Mail.ru?

o OpHa ceTb ANA BbIAENEHNS NMPUSHAKOB 1 MOUCK BiivxKalwmx cocenei
Ha MHOXXECTBE KJ1aCCOB

@ [lo BekTOpHbIM npeacTasneHusm cotorpacduii CTpouTCs LeHTpoua
AN KaXKA0ro Knacca

PoTorpacdum HasHavaeTcs knacc bavxalilwero ueHTpouaa

Ecan go Bcex ueHTponaoB paccTosiHne BENNKO, TO 3TO He
[OCTONPUMEHATENBHOCTb

2Andrei Boiarov and Eduard Tyantov. “Large Scale Landmark Recognition via Deep
Metric Learning”. In: Proceedings of the 28th ACM International Conference on
Information and Knowledge Management - CIKM '19 (2019).
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CylecTBytoLe pelueHus: petueHus ¢ Kaggle®

o OnucaHbl cnocobbl YncTkM gataceTta

@ PasHble KOMaHAbI UCMONB30BaIN Pa3HbIE APXUTEKTYPbI CETEN 1
pyHKLUN OWINOKN

@ OtgenbHble ceTu, 4TobbI ONpeaensiTs ecTb an Ha doTorpacpun
4OCTONpPUMEYaTENBHOCTb

o Pewenus 3a4a41 NOUCKa, a y>Xe€ Ha €€ OCHOBE 3aja4n pacno3HaBaHUA

3https ://www.kaggle.com/c/landmark-recognition-2019
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https://www.kaggle.com/c/landmark-recognition-2019

TpeboBaHus K peanusauun

@ Bpems obpaboTtku ogHoli dhoTtorpacpum He goskHo npesbiwath 0.3 ¢

@ Knaccudunkauus aoaxHa BbINoAHATLCA be3 ncnonbsosanuns GPS
[AHHbBIX, HO NMPW HaNNYMU, OHU AOJIKHbI MOBLIWATL TOYHOCTb

@ Mano NoXHONONOXKUTENBHBIX CpabaTbiBaHWiA

OrpaHnyeHns CyLLeCTBYIOLNX PELLEHWIA:
@ DELF u pewenus c Kaggle umetoT gnntensHoe Bpemsi paboTbi

o Pewenne n gatacet Mail.ru He HaxoAsATCS B OTKPLITOM AOCTYME
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Llens n 3agaun

Uenb: cospatb Mofens AN pacno3HaBaHWs LOCTONPUMEYATENIbHOCTENA,
KoTopasi bygeT yfoBNeTBOPATL NepeYncieHHbIM TpeboBaHNsIM

3apgauu:

@ CoszpaTb pasMeydeHHbIli gaTaceT C AOCTOMNPUMEYATENLHOCTAMU
@ BoibpaTb apxuTekTypy rnybokoii cetn u oby4ute Mogenb

(] CpaBHI/ITb pe3ynbTaThl C CyLWLECTBYHOLWWNMN pPELLEHNAMMN
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Hartacer #Wz06paxennii | #O0bbekToB
Google-Landmarks-v1 1,225,029 14,951
Google-Landmarks-v2 4,132,914 203,094
Google-Landmarks-v2

- 1,920,676 104,912
O4ULLEHHbIN
Yandex 213,678 672
Oxford5k 5062 11
Paris6k 6412 12

Co3paHue gataceta: y»ke CYLLEeCTBYHOLLIVE AaHHbIE

@ BbibpaH yxe ounlLeHHbI gaTaceT, B KOTOPOM yaaneHo BoNbWUHCTBO
HepeneBaHTHbIX poTorpaduii: NaaHbl 34aHNIA, SKCNOHATLI My3€eeB

@ W3obpaxenns B gaTtacere B3aThl co ctpaHuy, Wikimedia, gns 89%
JAOCTONPUMEYATENLHOCTENR eCcTb UHdopMaLns 06 nx KoopanHaTax

@ VpaneHbl kKnagbuia, caabl, Napku, Jieca, peku
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Co3paHue gataceta: AaHHble 415 TECTMPOBaHUS

[aTaceT ans TecTupoBaHus Hafo NOCTPOUTL U3 OTODPaHHBLIX MO
reo-faHHbIM dotorpacpuii nons3osateneit OfHOKIACCHNKOB

[ Cpep,vl HNX Hago Bbl6paTb T€, Ha KOTOPbIX p,er/lCTBI/ITeJ'IbHO
VI306pa)KeHbI OOCTONMPUMEHATENBbHOCTN

o [lns pocTuxeHUs MakCUMasbHOR TOYHOCTU PELLEHO UCMObL30BaTh
PY4HYIO pa3meTky

@ BpyuHyto otobpaHo no ogHomy npeactasutento gas 700 knaccos

@ Accecopam nokasblBaeTcs choTorpacusa stanoH u dotorpadus,
KOTOPYIO Hafo pa3meTuTb. YesioBeK A0JKEH OnpeaennTb n3obpaxeH
JIN HA HUX OOAWNH N TOT Xe O6'beKT

@ 13 20000 doTtorpachuin 5000 bbinm onpeaeneHsl Kak cogepxkallue
AOCTONPUMEYaTENbHOCTM
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Co3pgaHue gataceta: cpoTorpadum nosb3oBaTeseli

@ Pe3synbTathl Ha TecToBoM paTtaceTe xyxe dem Ha Google-Landmarks.
Hy>xHo pononHsTe gataceT doTorpacdhusimu nz OgHOKIACCHUKOB

e QPotorpaduii nonssosaTeneli mHoro: B cpegHem no 2000
doTorpaduii Ans Kaxaoh AOCTONPUMEHATENBHOCTH

o ﬂ'aHHble nocnenoBaTesibHO d)VIJ'IpryPOTCﬂ B ABa 3Tana:

@ Most Mogenb: BbiCTpasi, HO He OYeHb TOYHast pubTpauns
o DELF: meanenHas n Tounas dpunstpauus
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CospaHue gatacerta: utoru

WToroeelit gatacet ans oby4yeHus:
@ 1983 poctonpumedaTtensHocTn us Poccun n Eeponbl
@ 279232 droTorpacdbun gocTonprmMedaTenbHOCTEN
@ 227339 droTorpadcbuii be3 goctonpumedaTenbHoCTER
TecToBblii gaTacert:

@ 4762 doTorpacpum ¢ [OCTONPMMEHATENBHOCTSIMU
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PeweHne ocHoBaHo Ha nogxoge, npeanoxeHHom Mail.ru

ResNet-50 npenobyyeHHas Ha gaTacete ImageNet

Paznble yHkuymn ownbku: Cross Entropy Loss, Center Loss, ArcFace
Loss, CosFace Loss

Onpe,u,eneHme KJlaCcCa, ncxogsa n3s paCCTOﬂHVIVI A0 UEHTpoOnOOB

Kak onpefenntb n3obpa)keHa nn JOCTONpUMEYaTENbHOCTb Ha hoTo?

PyHKkUMA noTepb | TOYHOCTL
Cross Entropy Loss 82.4%

Center Loss 87.6%
ArcFace Loss 85.1%
CosFace Loss 84.7%
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[ocTonpyMe4aTensHOCTL UK HET?

— [locTornpuMeyaTesnibHoCTn
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KocuHyCcHoe paccTosiHue fo 6nauxaniwero knacca

Ha BannaaumoHHbIX AaHHbIX NOABMPaETCA TaKoe MUHUMAIbHOE PaccTosHMe
1o banxaiwero knacca, 4tobel 99% He gocTOonpuMeYaTeNbHCOTENR
KnaccudbuLympoBaanchk BEPHO.
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CpasHenune ¢ DELF

o DELF camast uutupyemasi pabota B s1oii obnactu

@ Hukak He Ha[4o nepeyvymBaTb MOAEb, U3BNEKAKOLWLYHO NPU3HAKW, Noj
I'IOCTpOEHHbIVI AaTaceT. Ha,u,o TOJIbKO U3BNE€Yb NPU3HAKN N3 BCEX

doTorpaduii

Mogens | TouHoctb | Monnota | ObpaboTka ogHoiA

cdoTtorpacdun, c
DELF 94.1% 75.5% 0.70

STa pabora 95.3% 72.7% 0.23
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PesynbTathl

o PaspabortaH aBTOMaTU4eckunii cnocob cosgaHus gaTtacerta.
MocTpoeHHblii gaTaceT cogepXuT bonee 4yem B 3 pasa bosblue
NpUMEPOB YeM COOTBeTCTBYtoW e Knacckl B Google-Landmarks

o CoszpaHHas Mofesb YA0BNETBOPAET orpaHuyermnio no spemenn s 0.3c
Ha obpaboTky ogHoili poTorpadun

@ Mogenb cpaBHsNaCh MO TOYHOCTU C OAHUM U3 JIYHLIMX PELLEHNii B
obnactu, Ho pabotaet Geictpee (0.23¢c BmecTo 0.7¢)

o PaspaboTaHHoe pelueHne NAaHUPYeTCsl K BHEAPEHUIO B COLIMALHOI

cetn OQHOKNACCHNKM

PenosnTopuii: github.com/AndreySmirdin/LandmarkRecognition
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https://github.com/AndreySmirdin/LandmarkRecognition

CpaBHeHune gaTaceToB

Mogenb [JanHble TouHocTb
DELF Google-Landmark 82.6%
DELF Google-Landmark + OK | 85.1%

JTa paboTa Google-Landmark 78.2%
JTa pabora | Google-Landmark + OK 86.0%
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eHne apxXMTEKTYp CeTu
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