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MocraHoeka

[MocTaHoBKa 3a4a4u

e TpeHnposo4Hast eoibopka — 30336 n3obparkeHnii

TectoBas Bbibopka — 130400 nsobparkeHuii

TakcoHoMUYeckass cxema BNAOB MJIAHKTOHA

e ®yHkymonan — MultiLogloss:
LN
MultiLogloss = —— i | i) — mi
ultiLogl oss N ;;yu og(pij) n;l!jn
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MocraHoeka

[MocTaHoBKa 3a4a4u
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MocraHoeka

PesynbTaT

NATIONAL
DATA
SCIENCE
BOWL .

National Data Science Bowl

Private Leaderboard - National Da ience Bowl

= Deep Sea = 565971 96

Happy Lantern Festival 300 150
Poisson Process 587967 134

2 Junonia ¢ 59
ODeepsea Challengerd 6921 142

2 AuroraXie 607333 32
1 Maxim Milakov 72 27
1 llya Kostrikov 6109%4 51
old-ufo 613981 82

2 nagadomi 617123 31
2 zzspar 619674 174
2 Biolab 61972, 74
13 2 Alexander Ryzhkov (MSU, Moscow, Russia) 0620708 67
1 belle 623529 28
2 harkmug 28
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Maketbl Deep Learning
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Maketbl Deep Learning

[NpruknagHble NakeTbl

o Caffe

o CXXNET v.2.0
e Torch (Lua)

e Theano

e Matconvnet

e Cuda-convnet?2
e Nolearn/Lasagne
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Maketbl Deep Learning

Paspabotunk — Berkeley Vision and Learning Center (BVLC)

VaobHble yTuANTLl Ans co3paHns 6a3 nsobpaxkeHuii, cpeaHero
n30bpaxxeHuii

Knaccudmkauyuy TecToBbix n30bpaxeHnii:

o predict.py
o classification.ipynb

MpocToe KoHMTyprpoBaHNE apXUTEKTYpPbI CETU 1 NapamMeTpoB
obyuaroLiero anroputma
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Maketbl Deep Learning

CXXNET

e Paspabortunkn — Bing Xu u Tiangi Chen

e VpobHble yTuanTbl A5 co3aaHns 6a3 TPEHUPOBOYHbLIX 1
TECTOBbIX N30bpaXkeHnii

e Knaccudumkaumm TecToBbix n30bparkeHnii npoxoanT cpasy Ans
Bceli basbl

e [MpocToe KoHpUrypUpOBaHME apXUTEKTYPbl CETU N NapameTpoB
obyyatouero aaroputma
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© Amazon Web Services (AWS)

PbixkkoB AnekcaHap Deep Plankton Learning — road to the top



AWS

Amazon Web Services (AWS)

ramazon
" webservices

CepBunc ¢ MoLHbIMUN cepBepaMi 3a HEDObLLNE AEHLIN
e MoxHO cpa3sy B3sTb CO3AaHHbIN N HAacTpoeHHbIl 0bpas (AMI)
e MeHbluas Harpyska Ha CBOe Xenieso

e EcTtb HekoTOpble puckn :)
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Tunbl NHCTaHCOB

e T2 — c noBblLWaeMOli NPON3BOAUTENBHOCTbIO
e M3 — cbanaHcupoBaHHbI BapuaHT

e C4(3) — BblunCAMTENbHbIE HArPy3KK

e R3 — bonblue namstn

e G2 —ectb GPU

e |2 — onTumusnposaHHbie gncku (SSD)

e HS1 — BbICOKasi NAOTHOCTb XPaHEHUsI JAHHbIX
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AWS

Spot vs. Standard nHcTaHc

e Spot:

o MeHbLe cTosaT
o Moryt 6b1Tb oTKtO4eHbl B JTIOBOW mMomeHT no ueHe

e Standard:
o CroaT = 10 pa3 bonble

o OTkno4aloTCs nNonb3oBaTenemM

o 12 ectb Tonbko Standard
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NCTOPUA LEeH

Spot Instance Pricing History X

Product © Linux/UNIX v Instance type: g2.2xlarge v Daterange: 1day v Availability zone: All zones v
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Tips & Tricks

Yem bonblue 3asiBOK — Tem bosnblue cepBepoB

e [locTtaBum Leny 6onblue U3Ha4anbLHO

CrouT BbIOMpaTh Hanbosee «CMOKOMHYIO» 30HY

CoxpaHeHune gncka npu oTkaodeHun cepeepal

3aI'IyCK 3ada4y Ha cepBepe:

o Putty
o Pytty + nohup + &
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MocTpoexne pewenns

Copep>xaHue

© Mocrpoenne pelenns
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MocTpoexne pewenns
©000

[MpenobpaboTka JaHHbIX

ObbekTbl — N300bpaXkeHus:

o Llger
e [eomeTpus
e Mopdonorus

e KombuHuposarune nsobpaxxeHunli
BapuaHnTbl obpaboTku:

e Online

e Offline
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MocTpoexne pewenns
0®00

Mosi npegobpaboTka

Offline-TpaHcdopmanus
e Opaun pasmep c coxpaHennem AR n bes

e [losopoTbl: 45°, 30°, 15° Kaxaplii pas K ucxogHomy daiiny

Mopdonorus (aposusi + gunatauusi B kaHanax G n B)
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MocTpoexne pewenns
0000

[NMpenobpaboTka: nobegntenn

Realtime-TpaHcdopmarus
e [loBopoThl
e Caeuru

3D tpaHcdopmauun

OTpaxeHus

MacwTtabuposaHue
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MocTpoexne pewenns
oooe

[penobpabotka: 10-e mecTto

Realtime-TpaHcdopmarus

Mepexop k HeraTuBy
e [loBopoThI
e Cpagurn

3D tpaHcdopmauun

OTpaxeHus

MacwTtabuposaHue
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MocTpoexne pewenns
©00000000

Oby4eHne mogeneii

ObszaTensHoe ncnonb3osaHune motHbix GPU

Mobepmtenu: GTX 980, GTX 680 u Tesla K40 (12GB)

10-e mecto: x20 GRID K520 AWS

Mon GPU: x2 GRID K520 AWS, GTX 650M

PbixkkoB AnekcaHap Deep Plankton Learning — road to the top



MocTpoexne pewenns
0@0000000

Mown monenu

8-10 paznuunbix mogeneri CXXNET (96 x 96)

8-10 mogenein Tnna AlexNet (256 x 256)

MocneposatensHoe gobasnenune cnoes Dropout ¢
yBesnyeHuem threshold

e Vmenbluenune LearningRate gns makcumanbHo 61n3koro
noaxofa K MUHUMYMY (pyHKLUMOHANA
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MocTpoexne pewenns
00000000

Mogens CXXNET

e conv4-96
e maxpool
e conv3-192
e conv3-256
e maxpool
e flatten

e FC-2048
e FC-1024
e FC-121

o Soft-max
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MocTpoexne pewenns
000@00000

—_—
2008 roas \dense
dense ense
128 Max -
Max 1z poaling IiTE: 204
poaling pooling
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MocTpoexne pewenns
0000®0000

Mogenn nobegunteneli

ConvNet Configoration

A A-LR! B
11 weight 11 weight 13 weight
layes lay, layers
mpu (=X ize)
Convied | o8 | Comvi-63 | com3-6d | com36d | comvi-ed
LRN conv3-64 conv3-64 convi-6d conv3-hd
TN poal
comv3-128 | comv3-128 | conv3-128 | conv3-128 | comv3-I128 | conv3-128
| | com3-128 | conv3-128 | conv3-128 ‘ conv3-128
maxpool
cony. 6 comv3-256

conv3-256
conv3-256

conv3-256

con 56
conv3-256
maxpoal
comv3-312 | conv3-512 | conv3-512 | conv3-512 conv3-312

conv3-512 | conv3-512
cony 1-512

conv3-512

maxpool

2 | conv3-512 | comy3i-.
comv3-512 | conv3-512 | comv3-S12
convl-512 | comv3-512

conv3-512

maxpool
=090
TCA096
FC-1000
Sof-max

Table 2: Number of parameters (in millions).
[Femwork TAALRN] B [ C | D |
[ umber of parameters | 133 | 133 | 134 | 138 | 1

Elm
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MocTpoexne pewenns
00000@000

Mogenn nobegunteneli
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MocTpoexne pewenns
000000800

Mogenn nobegunteneli
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MocTpoexne pewenns
000000080

Mogenn nobegunteneli

Leaky RelU:
y = max(x, ax)

3amena MaxPool Ha RootMeanSquarePool

Pasbuetnne Bbibopkn 90/10

e llcnonbsosanne cesaskun CPU+GPU

3 ctagum oby4eHusi ¢ noHmxatowmmcsi LearningRate

MonbiTka ncnonb3sosanusa Pseudo-Labels

e [lobaBneHue npu3HakoB N30bpaxkeHns BHYTPb CETU
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MocTpoexne pewenns
000000008

Mogenn nobegunteneli

Layer type size Output shape
cyclic slice (128,1,95,95)
convolution 32 3x3filters (128,32, 95,95)
convolution 16 3x3filters (128,16,95,95)
max pooling 3x3, stride 2 (128,16,47,47)
cyclic roll (128,64,47,47)
convolution 64 3x3ilters (128,64,47,47)
convolution 32 3x3filters (128,32,47,47)
max pooling 33, stride 2 (128,32,23,23)
cyclic roll (128,128, 23,23)
convolution 128 3x3 ilters (128,128, 23,23)
convolution 128 3x3 filters (126,128, 23,23)
convolution 64 3x3filters (128,64,23,23)
max pooling 3x3, stride 2 (128,64, 11,11)
cyclic roll (128,256,11,11)
convolution 256 3x3filters (126,256,11,11)
convolution 256 3x3ilters (128,256,11,11)
convolution 128 3x3 filters (128,128,11,11)
max pooling 33, stride 2 (128,128,5,5)
eyelic roll (128,512,5,5)

fully connected 512 2-piece maxout units (128, 512)
cyclic pooling (rms) (32.512)
fully connected 512 2-piece maxout units (32, 512)

fully connected  121-way softmax (32,121)
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MocTpoexne pewenns
@00

KombuHuposaHne mogenei

e CpepgHee apudmeTuyeckoe:

vit+y2+--+wn
n

Yanswer =

e CpepHee reometpuyeckoe (TepsieTcsi HOPMUPOBKA):

Yanswer: VYL Y2 Yn
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MocTpoexne pewenns
oeo

KombuHuposaHne mogenei

e V meHs:

o Hauvano — cpepHee apudmetnyeckoe (2-5 mogeneii)
o CepepuHa — cpegHee reometpuyeckoe (6—-14 mogeneii)
o KoHel — cpeaHee apudmetnyeckoe (15-20 mogenein)

e [lobeantenn n 10-e MeCTO MCNONBL30BAIN B3BELLEHHYIO
NnHelHyo KoMbuHaumio Buaa

Yanswer = W1y1 + Wayo + - - + Wpyn + Const,

nocHNTaHHbIE MO HebOMbLLIOI BanngaunonHoii Beibopke (5% ot
BCEX AaHHbIX)
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MocTpoexne pewenns
ooe

KombuHuposaHne mogenei

Ewe bonbwe naeii:

e llcnonb3osanune koMbuHauum Moaeneli, obyYeHHbIX Ha AaHHbIX
c coxpaHeHunem AR n 6e3 Hero

e Vepapxmuyeckas cTpykTypa KOMbBuHaumm:
o 4 ypoBHS mepapxuu
-+ TpeHnpoBKa ceTeii-cneunancToB Ha MeHbLUEM YUC/IE METOK

o [pnpocT kayecTBa CONOCTaBUM C OBbIYHLIMU METOZAMU
KOMOVHUPOBaHUS

— Tlnoxoe B3anmogelicteme c knaccamu Unknown u Others
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BbiBogb!
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BbiBogb!

BbiBoabl

e V4acTBOBaTbL BECENIO U MHTEPECHO, HO 3aTpPaTHO No
spemern + $$9

e Heobxogmmo nepecMoTpeTb BCE BUAEO C NEKLUSMUA OT
Hinton & Fergus

e OcunnTb MHOXECTBO CTaTell C BO3MOXHO-MOE3HLIMU
pe3ynbTaTaMn

e Dropout is awesome!
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BbiBogb!

BbiBoabl
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BbiBogb!

BbiBoabl
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BbiBogb!

Ceblnkn

e bBnor nobegureneii:
http://benanne.github.io/2015/03/17 /plankton.html

e 10-e mecto Nagadomi:
https://github.com/nagadomi/kaggle-ndsb

e [lpyrue ngen un pewexns:
http://www.kaggle.com/c/datasciencebowl /forums/t/12930
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http://benanne.github.io/2015/03/17/plankton.html
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Cnacunbo 3a BHUMaHMe!l
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