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KoMnbloTepsbl vs HenoBeku
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KOMA NONLIOBATENL AENAET POTO,
NPUNOKEHE AONKHO NPOBEPMTD,
HAXOAWTCA W OH B 3ANOBEAHVKE...

Yy, NPOCTO 3ANPOC K FAC.
COENAKD 3A HECKONBKO UACOB.

..\ NPOBEPWTb, UTO HA
POTOrPAPUN MLIA.

MHE NOHANOBWTCA
KOMAHOA W NATL NET

\ HA WCCNEQOBAHNA.
| &t

B MHPOPMATUKE BbLIBAET TPYAHO
OB BACHUTL PAZHMLLY MERAY NPOCTLIM
W NPAKTMYECKWM HEBO3IMOMKHLIM.




Cnocob pelieHns 3agad

* [pybas cuna — nepebop

* YMHasA cuna — TanHble 3HaHUA
—BPYYHYI0 (aNropuUTMbl)
—aBTOMarn4ecKku

*MalLUMHHOE 0DYy4YeHme
*HEMPOHHbIE CETU
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HenpoHHada ceTb — [lporpamma

hidden layer 1 hidden layer 2 hidden layer 3

input layer
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CBepToyHagda rnybokas HeMpoHHas

28 X 28

CETb

convolutional layer

20X 24 X 24 :
. pooling layer

20X 12X 12

100 sigmoid

10 ncuron
RESivne output layer
(softmax)
» -



Faces Elephants Chairs
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WHAT MAKES DEEP LEARNING DEEP?

— . Today's Larges
ﬂ\\ ‘" , - - f“.'g(t':"orks i
‘, .p\/ - é L £33 ~10 layers
\ / ' l \h -‘ -~ , pra:"am::tn:-rs

—— 10M images
‘l \ = ‘ ', -30 Exaflops

~30 GPU days

Human brain has trillions
of parameters -only
1,000 more.




MACHINE LEARNING USE CASES

.machine learning is pery

Image Classification, Object
Detection, Localization

Speech & Natural Language

Face Recognition Processing

Medical Imaging & Seismic Imaging &
Interpretation Interpretation Recommendation
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BHyTpu DeepBlue (1997)

* 200,000,000 NO3ULMN B CEKYHAOY

 MaTtepunan, no3nuunsa, CoOXxpaHHOCTb
Kopong, Temn

* 11.38 GFLOPS
» Cneunann3anpoBaHHOE Xenes3o
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AlphaGo

Google DeepMind

ALPHAGO i 000
00:10:29 ( ' ¢ LEE SEDOL
® T - 00:01:00




BHyTpu Alpha Go

Features
— 46 bits for slow
— =140,000 patterns for fast

Value networks to evaluate board positions

Policy networks to select moves

Fast value network for rollout

Monte-Carlo tree search

“machine learning techniques” for time management
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KoMmnbloTepsbl vs HenoBekun: Go

* AlphaGo
— 1920 CPUs, 280 GPUs
-1 MW

— =4 Hepgenw, 160,000 3anuncen urp, 3,000,000
no3nunn

* Lee Sedol
— 1 MO3r (+ komaHaa)
— 100 W
— 25+ NeT Kapbepbl



TecT ThlopuHra, oyayuiee

* |f no one told me, maybe | would think the
olayer was a little strange, but a very strong
olayer, a real person.

* [1NnaHbI Mo 0OYy4YEHUIO CETU «C HYNS»
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Pecypchl

https://habrahabr.ru/post/279071/
http://neuralnetworksanddeeplearning.com/chap6.html

http://www.cs.toronto.edu/~fritz/absps/imagenet.pd

http://www.slideshare.net/DataScienceMD/deep-learning-with-gpus

https://gogameguru.com/i/2016/03/deepmind-mastering-go.pdf

http://jacquesmattheij.com/another-way-of-looking-at-lee-sedol-vs-alpha
g0




