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Disclaimer

Ileab s0KAa4a He 4aTh IOHMMaeHIe YTO TaKoe I1yOoKoe oOydeHMe I 4eTaAbHO pa3o0paTh Kak paboTaTh ¢ HUM 1 00y4yaTh COBpeMeHHble MOAeAl, a CKopee I0oKa3aTh
Kak IIPOCTO MOKHO HavyaTb TeM, KTO 4aBHO XOTeA U 4ecaalcCh PyKi, HO Bce ObLA0 HUKaK He B3sThCs
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Deep Learning

Y10 310?

¢ Korga y Hac eCTh MCCKYCTBeHHasI HelipOHHAsI CeTh
® Korga CKpBITBIX CA0€B B 9TOI ceTu DOAbIIIe YeM JABa

Simple Neural Network Deep Learning Neural Network
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[1] https://machinelearningmastery.com/what-is-deep-learning/
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https://machinelearningmastery.com/what-is-deep-learning/

Kak 310 MaTreMaTudeckKu
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Why deep learning

Deep learning
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Amount of data

How do data science technigues scale with amount of data?
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Frameworks



Deep Learning Framework Power Scores 2018
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[1] https://towardsdatascience.com/deep-learning-framework-power-scores-2018-23607ddf297a
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https://towardsdatascience.com/deep-learning-framework-power-scores-2018-23607ddf297a
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EcTh elre HeCKOJIBKO ITAaKETOB

® darch (removed from cran)
® deepnet
® deepr

e H2O (interface) (Tutorial)
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https://htmlpreview.github.io/?https://github.com/ledell/sldm4-h2o/blob/master/sldm4-deeplearning-h2o.html

% TensorFlow

https://www.tensorflow.org/
https://tensorflowrstudio.com/

® Jeaaer Google

¢ CaMBbIVl HOIYASIPHBII, IMEET Ty4y TyTOPUAAOB Y KHUT

® JImeeT caMblil OOABIIION CIIPOC y IIPOAAKIIIH CHCTEM

meet API Bo MHO>XecCTBe SI3bIKOB
® llmeet cTaTmueckuii rpad BEIYMCAEHUTI, YTO ObIBaeT HEYA00HO, 3aTO ONTUMI3MPOBAaHHO
¢ [IpumepHno c 1eTa umeeT Ppuuy eager execution, KOTOPBIN IOYTY HUBEAUPYET HTO Heya00cTBO. Ho routn He cunraercs

® JocryneH B R Kak caMocToATeAbHO, Tak U Kak 09koHA Keras
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https://www.tensorflow.org/
https://tensorflow.rstudio.com/

theano

http://www.deeplearning.net/software/theano/
® Jeaaacs cmaamm yHusepcutetra Monpeaas ¢ 2007
® OguH 13 camblli cTapbIX (PpeIMBOPKOB, HO ITOUTH IIOYNA B 3a0BI TN
® [Ipuaymaan naeio abCTpaKIMU BEIYMCANTEABHBIX IpadoB (CTaTUIECKNX) 445 ONTUMMU3AINI U BEIUVICAEHIS HeIPOHHBIX CeTeln

® B R aocrynien xak 0skeHg yepes Keras
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http://www.deeplearning.net/software/theano/

B¥ Microsoft

CNTK

https://entk.ai/
® /Jeaaetcs cuaamu Marikpocodpr
¢ JIMeeT oAOBMHYATEIE AMHAMIYECKNIE BEIYMCAUTEABHBIE Tpadbl (Ha CaMOM Jele AMHaMIJecKye TeH30PHI CKopee)

® /JocryneH Kak O5keHJ Keras Tak 1 Kak caMOCTOsATeAbHBIN 09KeH/ ¢ OumHAMHTamMu B R uepes reticulate package, uro sHaunT Hy>kHO MeTh python Bepcnio
PpperimMBOpKa
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https://cntk.ai/

. Keras

https://keras.io/
https://keras.rstudio.com/
https://tensorflow.rstudio.com/keras/

BricokoypoBHeBbIl PpeiiMBOpK Haa Apyrumu takumn 6sksHiaMmu Kak Theano, CNTK, Tensorflow, 1 elite HekoTopble Ha IIOAX0OA€
Aeaaerca Ppancya [lloaae, xoropeit Hammcaa kKHury Deep Learning in R

Ouenb NIpOCTON KOZ,

Oaun 1 TOT Xe Ko paboaeT Ha pa3HBIX O9KeHAaX, YTO TeOpeTUIeCK/ MOXKeT ObITh IT0Ae3HO (HeT)

EcTp oueHb MHOTO 610KOB HelipoceTel 13 coppeMeHHbIX SOTA pabot

HwuseanpyeT 6045 cTaTMYeCKIX BBIYMCAUTEABHBIX TpadoB

Yxe aaBHO gepoaTOM nocTasasieTcst BMecTe ¢ TensorFlow kak ero yacts, HO MOKHO UCIIOAb30BaTh U OTAEABHO
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https://keras.io/
https://keras.rstudio.com/
https://tensorflow.rstudio.com/keras/

dmlc
@Xnetmxne

https://github.com/apache/incubator-mxnet/tree/master/R-package

https://mxnet.apache.org/

¢ Slsasercs mpoexkTom Apache
® CouetaeT B cebe AMHaMUYeCKIe U CTaTUdecKye rpadsml

¢ Toxxe MMeeT 300IapK ITpe00yueHHBIX MOAeAelt

Kak n TensorFlow noaaep>kmBaeTcss MHOTMMM SI3bIKaMI1, YTO MOKeT OBITh OUY€Hb I10A€3HO

® /l0BOABHO pa3yMHBII U XOPOIINIT PpeliMBOPK, HEIIOHATHO, II0YeMy He IT0Ab3YyeTCsI IOy ASIPHOCTBIO
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https://mxnet.apache.org/
https://github.com/apache/incubator-mxnet/tree/master/R-package

> ONNX

https://onnx.ai/
https://onnx.ai/onnx-r/

¢ [IpeaocTaBasieT OTKPHITEIN (pOpMAT IpeACTaBAeHIsI BBIYUCANTE ABHBIX I'pad)OB, YTOOBI MOXKHO OB1A10 OOMEHMBAThHCS 3aITyCKaTh OAHN U TeKe, DKCIIOPTUPOBaHHEIE B
9TOT popMaT, MOAeAN C IIOMOIIIBIO pa3HBIX PPEIMBOPKOB I CBOETO paHTalMa

® Moxno paborars n3 R
® JI3navaapHO aeaaacst Microsoft Bmecre ¢ Facebook

¢ [loaaep>xusaeT Kyuy ¢pperiMBOpKOB HaTuBHO 1 KoHBepTaumio B ML u TE, Keras
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https://onnx.ai/
https://onnx.ai/onnx-r/

Deep Learning with MXNet



YcTaHOBKA

B Windows 1 MacOS B R

Linuxbash
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3arpy3ka u 00paboTKa JaHHBIX
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3aJlaHus apXUTEKTYPHI CETU
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[TocTpoum rpad Moaenu
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OO0yuum
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[TocTponM KpUBYIO O0Oy4YEHUS
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22 /49



Deep Learning with Keras



YcTaHOBKA

3arpy3ka Hy>KHbIX HaM ITaKETOB
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3arpy3ka JaHHbIX

number label

1 WALKING

2 WALKING_UPSTAIRS
3 WALKING_DOWNSTAIRS 4 SITTING
5 STANDING

6 LAYING

7 STAND_TO_SIT

8 SIT_TO_STAND
9SIT_TO_LIE

10 LIE_TO_SIT

11 STAND_TO_LIE

12 LIE_TO_STAND

25 /49



26 /49



TLDR
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[locMoTpyM HaA JaHHBIE

activityName

WALKING_UPSTAIRS -
WALKING_DOWNSTAIRS -

WALKING -

'

STANDING -

N

\

STAND_TO _SIT-

STAND_TO_LIE -

I

SITTING -

-

SIT_TO_STAND - \
SIT TO_LIE-

LIE_TO_STAND -

LIE_TO_SIT-

LAYING -

|

500 1000 1500
recording_length

2000
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OTtdunsTpyem
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PasznennM Ha TpEUH TeCT
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HOCMOTpI/IM COOCTBEHHO Ha aKTUBHOCTH I10 KJIaccaM
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HOCMOTpI/IM COOCTBEHHO Ha aKTUBHOCTH I10 KJIaccaM

LIE_TO_SIT IE_TO_STANC SIT_TO_LIE HT_TO_STANL iTAND_TO_LIE STAND_TO.SI

ELEL B

uonelajaoe

value

7
{
!
7
?f
!

32 /49



IloaroroBka JaHHBIX K OOY4YECHHUIO
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IloaroroBka JaHHBIX K OOY4YECHHUIO

34 /49



Haxkownerr To cerka!
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Haxkownerr To ceTkal
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Haxonen To cerkal!

BriBenem onncanue Hallen CeTKU
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OOy4H1M 7K€ HaKOHEIL

Komnuisanus rpada
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OOy4H1M 7K€ HaKOHEIL

train
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OOy4uM k€ HaKOHEII
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OOy4H1M 7K€ HaKOHEIL
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IIpenckazanue

[loaroroBka Tecra

Br100op nydiien Moaenu
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IIpenckazanue

Enie semuoro xkona
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IIpenckazanue
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Buzyanuzanus ommook

Probabilities associated with prediction by correctness
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Buzyanuzanus ommook

1 1 1 10
STAND_TO_SIT . . . B
3 10 1
STAND_TO_LIE * 2] .
1 10 1
g SIT_TO_STAND . &) .
B
i 2 8
&  ST_TOLE . [
1 4 1 1
LIE_TO_STAND + L ] + *
10 5 1
LIE_TO_SIT [ ] .

LIE_TO_SIT LIE_TO_STAND SIT_TO LIE SIT_TO_STANDSTAND TO LIESTAND_TO_SIT
truth
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3aKIIIOYECHUE



with

Francois Chollet
with J. J. Allaire

f'" MANNING
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Cracu0o!

Caaiiasl caeaansl ¢ nomomipio R package xaringan.
Be0 Bepcuio caaitaos MmoxkHo HaitTu Ha https://metya.github.io/DeepLearning_n_R/

Koz moxxHO mocMoTpeTs 34ech https://github.com/metya/DeepLearning n_R/
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https://github.com/yihui/xaringan
https://metya.github.io/DeepLearning_n_R/
https://github.com/metya/DeepLearning_n_R/

