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[1pakTnyeckoe
NpUMeHeHne
HEUPOHHLIX CETEN
Ha Nnpumepe




CTpyKTypa

o Y4710 Takoe HenpoHHble ceTn (HC):
o bnonorunyeckme
O VICKyCCTBEHHble

o 0ObyyeHune HC:
o YyTo Takoe Deep Net u Kak ee 0by4nTL?
O Kak ImageNet nameHun B3rnag Ha obyyenmne HC
o MegaFace

o HC B pacno3HaBaHWK nunu.:
o FindFace

o lpyrne npumeHeHmna HEMPOHHDbIX CETEN:
o Pacno3HaBaHue TpexmepHbIX N306parkeHnn
o HC pna npeackasaHusa 6egHoOCTH
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buonornyeckune HC
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OObOpaboTKka n3oobpaxeHuUm:
ounonornyeckue HC
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OObOpaboTKka n3oobpaxeHuUm:
ounonornyeckue HC
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(ii) Classical RF
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[lpu3HaKu: oT NPoOCcTOro
K CITOXXHOMY

[MpocTble N PU3HAKM
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UckyccTBeHHble HC
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Pacno3HaBaHue o6pa3oB
B ononornyeckmux HC

Ahissar and Hochstein (2004)
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Deep Neural Networks

(Goodfellow, 2016)



Pacno3HaBaHue
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convolution pooling convolution pooling



Pacno3HaBaHue obpasoB oo 2010 roaa:
camble bonblive 0a3bl N300paXKeHnn

CALTECH 101
(101 kateropwus)

PASCAL VOC
(20 kaTeropui)

baseball-bat

basketball-hoop

Kayac

traffic light
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http://www.image-net.org/

MegaFace

Training Set

4.7 MMNINOH PpoTorpaduii
672,057 yHNKaNbHbIX TMYHOCTEN
7 doT0/ YyenosekKa
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Pacno3HaBaHue
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H.Lee et al.,, 2011



Pacno3HaBaHue

V1 — opueHTauma, uBet

oSl 1 1

V4 — ocHOBHble GOPMbI, YacTu
npeameTos, LiBeT

- 90®

IT — cnoxHble 06BbEKTbI

H.Lee et al., 2011



Pacno3HaBaHue nuu

Face representation:

Feature
Normalizer extractor
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- Brightness
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magic goes here...
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Identification Verification



=y FindFace.ru

SN NN

Search among profile photos in vk.com - largest Russian social network
250M photos in index

90M people in index
Search time 0.5 s

50 RPS on 5 AWS
machines.

S



NTechLab

ToYyHOCTb

npOVI3BO,£I,VITe!'I bHOCTb

MegaFace

FindFace.ru

~

YHUWKanbHaa HellpoHHasA ceTb 0byyeHHas Ha 20 MaH ¢oTo

95% - TOYHOCTb MAeHTUdUKaLMK Npu noucke no 10K poTo

99% - TOYHOCTb BepudUKaLUm

YCTOMUYMBOCTb K USMEHEHUAM NMOBOPOTA rO/10BbI Ye/i0BeKa (He 065A3aTeIbHO CMOTPETL B Kamepy)
YCTOMYMBOCTb K TaKUM U3MEHEHUAM BHELLIHOCTM, KaK TEMHbIE O4YKM, YaCTUYHO 3aKPbITOE NNLO,
6opopaa, ycbl UT.4.;

BbicoKue cKkopocCTb Ha 6ase AaHHbIX Ntoboro pasmepa - 0,5 cek Ha 06paboTky 1 mapa ¢poTo
YHUWKaNbHbIM MHAEKC BbICTPOro NoMCKa 06ecneymBaeT BbICOKYO TOYHOCTb PacYeToB
CneumanbHbli geckpunTtop ncnonbsyet 20 6 namatn ana xpaHeHua 500 maH ¢poto PaboTaeT ¢
n306paxKeHMaMM HA3KOTO KayecTBa (Hanpumep, C Kamep BuaeoHabaoaeHUS)

BblcoKan npon3BoaunTENbHOCTL NpY paboTe ¢ HD Kamepamm 13-3a HU3KUX TpeboBaHUI K
BbIYNCAUTENIbHBIM MOLLHOCTAM

AN

Kaxkabii MmoxeT 3arpysuntb ¢oTo Yepes web-nHtepdeiic, Android nam iOS n HaltTK 3TOro YenoBeKka B
coucetT BKoHTaKTe, ecnm sTOT Ye/IoBEK 3aperMcTpupoBaH B Hel

250 mnH ¢oTo 100 maH nonb3oBaTenen

MNepsoe mecto Ha MefaFace cpean 100+ y4acTHMKOB M3 pasHbIX CTPaH, BKAtoYas Google MepBbiit
3TaNOHHbIV TECT OLEHMBAIOLWMI PeLLeHUs pacno3HaBaHMA AL, Ha 6oablMX MacwTabax Hanbonblinii
Habop $OTO C pasANYHBIMM MO3aMM, OCBELLEHNEM, aDCTPaKLUAMMU

AN




Hawu peweHus

be3sonacHocTb

AHaNN3 KNMEHTCKOM
6asbl

NpeHTndmKauma
INYHOCTH

PaboTtac

OpraHusaTopamu
MepPOoNpPUATUIA

KoHTponb aoctyna

PelweHua ana
MapKeTUHra

MNpepoTspalleHue
MOLLEHHNYECTBA




GPUs Help Map Worldwide Poverty



[lporHo3npoBaHue ypoBHA

oegHOCTU

input:
satellite image
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Class 1

Class 2

M.Xie et al., 2016



[lporHo3npoBaHue yPOBHS

oegHOCTU

Class 1

Class 2

Classn

input:
satellite image

Medium

M.Xie et al., 2016

Uganda poverty rates (2005)

District poverty probabilities

Block poverty probabilities




[lporHo3npoBaHne ypoOBHA
begHoOCTWH
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M.Xie et al., 2016



[lporHo3npoBaHue yPOBHS

oegHOCTU
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input:
satellite image

Medium

M.Xie et al., 2016

Uganda poverty rates (2005)

District poverty probabilities

Block poverty probabilities




CemaHTHn4yeckas cermeHtauusa 3D
n3oopaxeHUn B MeguLnHe

Input Segment Convolutional Layers Fully Connected Layers
(Normal resolution) (as Convolutions with 1% kernels)
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. Ischemic Stroke Lesions Brain Tumors Cardiac

Placenta Segmentation from Motion Corrupted Data
(Alansary et al, MICCAI 2016)
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Cnacunbo
3a BHMMaHue
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CcbInku:

www.ntechlab.ru
www.findface.pro
www.theguardian.com
www.nvidia.com
www.image-net.org




