UCKyCcCTBEHHbIWN MHTENMEKT BOKPYr Hac
n
oyaeT nu




UcKyccTBEHHbIN

Buepa

MUHTEeJNNeKT N MmallnHHOe o6yqe|-w|e

CerogHs

History of Game Al
By: Andrey Kurenkov

Dartmouth

Conference
1956: the birth of Al

Bernstein's
Chess Al

1958: first fully

functional chess Al
developed

1974: first world
computer chess
champion

1967: chess Al beats
person in tournament

Zobrist's Al

1968: First Go Al,
beats human amateur

1962: Samuel's
program wins game
against person

TD-

Gammon
1992: RL and neural
net based back-
gammon Al shown

Monte
Carlo Go

1993: first research
on Go with stochastic
search

predicted probability

of winning, V,

s

\/ ':'-.‘.‘ 3
LR

1989: convolutional
nets first
demonstrated

Backprop
1986: multi-layer
neural net approach
widely known

NeuroGo

1996: ConvNet with
RL for Go, 13 kyu
(amateur)

£

©

CHINOOK

1994: checkers Al
draws with world
champion

MCTS Go
2006: French
researchers advance
Go Al with MCTS

Crazy Open Alinpota
2017:beats top human|

Stone !

2008: MCTS Go Al

beats 4 dan player

Zen19

2012: MCTS based Go
Al reaches 5-dan rank

DeepMind
2014: Google buys
deep-RL Al company
for $400Mil

AlphaGo

2016: Deep
Learning+MCST Go Al
beats top human

Deep Blue
1997: IBM chess Al
beats world champion




NMapapokc chopManbLHOCTU NHTENNEKTyanbHOU AeATeNIbHOCTU

BonblWNMHCTBO 3a4ad WHTENneKTyasbHOW YenoBeyeCcKOW OeATENbHOCTU MOXHO

pa3dbnTb Ha rpynmnbl:

He kaxgblh 4yenoBek CrnocobeH OCBOUTD,
nmbo HeobxoauM ANUTENbHLIM MpoLecc

1 CDOpMaJ'IbeIe BbICOKOUHTENNEKTYyallbHble
3agayvn. Hanpumep, vrpsol (LIJaXMaTbI, KapTbl, HACTOSbHbIE
n T.p,.), peweHne maremMaTtnyeCkmnx n Jnornvyeckmnx
I'IpO6J'IeM (CJ'IO)KHbIe MatemaTtunyeckme BblYNCNEHMNA,
OnNTUMU3aLMOHBbIE 3anaqm) n T.Mn.

XapakTtepucTumka: BbICOKOE YMCTBEHHOE
HanpsikeHne, OONMIA NPoLIECC 00YyYeHUs, YeTkme
npaBuna u npocTtota opmanusauuu.

ﬂe} peLarTcA BbIHNCITUTENbHBbIMUA

MalwnMHaMmn npm Halan4dmm COOTBETCTBYHOLLENO

noJstlydeHnAa COOTBETCTBYIOLLETO HaBblKa nporpamMmMHoro obecneyeHus




2 JkKkcnepTHble 3agadn. Hanpumep, megnumHcKas
ANarHoCTuKa, NHXXEeHepHble 3agaun,
nporpamMmupoBaHue, niaHMpoBaHUe OeATENbHOCTU U
T.M.

Xapaktepuctuka: Tpebyetca onblT, o0by4vyeHue o
aHanormu, «pasmbiTbie» MpaBuna W CHOXHOCTb

doopmanusaumu.

BbisBneHue 3aKOHOMepHOCTeVI MO OMNbITHbIM npl/l Halrim4dmnm HaKOMJ1€HHbIX AaHHbIX
AaHHbIM, ANUTENBbHbIN npouecc HakonmneHund 3adKOHOMEPHOCTU BbIABITAKOTCA aBTOMAaTU4YECKU
OaHHbIX mMetTogamMmn MallMHHOIo o6yquV|s=|




3 PytuHHble 3apaun. Hanpumep, y3HaBaHue
BU3yaribHbIX 00bEKTOB, 3BYKOB, xoabba,
MaHUNynMpoBaHWe npegMetTamMu, pedb, yrnpasrieHue
TPaHCMNOPTHLIMK CpeacTBaMn U MHOroe Apyroe.

XapaKkTepucTuka: 4acTo HEOCO3HaHHOE pelleHne U
obyyeHMe B nepBble oAbl XW3HKW, NpaBuna
HedopMarnbHble " 4acTo CYyOBbEKTUBHbIE,

cbopmanmsau,mm NPakT4ECKN HE NOoOOal0TCA.

[MpakTn4ecku BCe noau BNagewT )
pelleHneM 3TMX 3agad  6es  BUINMOi CepbEsHble npobnemsbi npu peLeHnmn
BblYNCNUTENBHLIMU METOLAMM.

MHTeﬂﬂeKTyaﬂbHOVI Harpys3ku, osJriageHue 2015
HaBblKkKaMW  OCyLWleCTBJIAETCA AO0CTaTO4YHO
6bICTpO, HaBblKN O4YEHb yCTOIZHMBbI.




PyTuHHbIe 3agadn Al peluaet yxe cenyac

2017

O6paboTKa ecTeCTBEHHOro si3blka U MalMHHbIW NepeBoa

Google
Translate From: Detect language ~ LN To:English ~ m

English Spanish French English  Spanish Arabic

Type text or a website address or translate a document.

Google Translate for Business: Translator Toolkit ~ Website Translator ~ Global Market Finder

AHanus nsobpaxeHunmn Chatbot n pekomeHaaTenbHble CUCTEMbI PacnosHaBaHue peuun

Speak now

Cancel

"

L




4 TBopyeckune 3agaun. Hanpumep, pucosaHve, @
co3daHve My3blKW, HanucaHue Xy[OOXeCTBEHHbIX |
TEKCTOB, n3obpeTtarenbckas 4eaTeNbHOCTb U BCE, YTO
CBS13aHO C CO3[JaHMEM YEero-To HOBOIO.

XapakTepucTuka: pelleHne 3agad npu «NosiBeHuu
BOOXHOBEHUSI», 0by4yeHMe BO3MOXHO, HO He Bcerga
3 eKTUBHO (HY>XEH TanaHT), NpaBun AesATeNbHOCTY §
He cyLlecTBYeT, hopmanusaunm He nogaatoTcs.

HekoTopble nioau BNaaeT peLleHnem aTnx

3agady c pgevcTBa, gpyrue gonro ydyarcd. |_|paKTI/I‘-IeCKVI HEe peLlaTCA BblYUCITNTENTbHBIMU
[lessTenbHOCTb oe3 BUOAMMOW MeTogamu.

WHTENNEKTyanbHON Harpysku, HanpotuB —
OOCTaBnseT yooBonbCcTBMe. HaBblkM O4YeHb
YCTOWNYMBBI.




OcHOBHbIe 3a4ayYyvn MalMHHOro obyyeHus m Al

1 3agayn NporHo3mpoBaHUS.

\ Imo u ecmb mBog cucmema

BpemeHHbie CuTtyaumoHHoe MAUUHHO20 00YyeHus?
panbl
PUHAHCHI 1 SKOHOMMKA CouuanbHble (pesynbsraTtbl
(MporHoeL Lor, OnPOcE BLIGOPOB), BLITOBLIE (MPOBKN), Hy 2a! Muxaewv dauHbie 8 amy BopoHiy
NPOM3BOCTBA :I'OBapOB’ ypesBblyanHble (NecHble AUHEUHOU a/\aeépbl u co(fupaemb
NpUBLIAM 1 ap.) ’ noXKapbl, 3BEPKEeHUs omBemobl ¢ dpyzoii cmopoHbl!

BYNKaHOB, 3eMIIETPSICEHNS,
HaBOAHEHUS), MeaULNHCKMe
(NpPOrHO3bl BbI3AOPOBMEHUS

BbISIBNIEHNEe aHOManun B
nosegeHnn o6bLEKTOB (NPOrHO3bl
obcnyXmMBaHNA 1 OTKa30B

A umo ecau omBemaol
0yoym HenpaBuavHole?

TEXHUKW, BbISIBIEHE MaUMEHTOB, NPOrHO3b Xal TTpocmo mpdcu Boporiy noka
aHOMarbHOW aKTUBHOCTY anuaemmi) He nolidym npaBunvHele ombBemei!
nonb3oBaTenen) /

2 3agayn knaccudomkaum

KpeantHbin AL TexHun4yeckoe
CKOPUHT eCTEeCTBEHHOro 3peHune
a3blka 2 2
BromeTpus O6paboTka curHanoB

(06Hapy>KeHme 00beKToB,
MeaMuMHCKasa anarHocTuka,

pacnoaHaBaHu1e peun)



Mpeanocbinkm u gpanBepbl pa3sutus Al

1 YoeweBneHue cbopa n XxpaHeHUsa OaHHbIX

Big Data
CKOpO Hac

Hakpoem!

3BOHU
BPrOCY
YUAAUCY!!!




Structure Discovery

Big Data
Visualisation

2D to 3D
Modelling
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Pattern Modelling

Music Generation
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Image Generation
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Feature Extraction

MeToabl MalWWMHHOro o6y4eHuns

} boats

Semi-

Supervised

i Learning

Text

Classification Lane Finding

Image Classification

| Medical
7l Diagnosis

Machine
Learning

Supervised
Learning

@

Advertising Reach
Prediction

Regression

Sales Growth

. Prediction
Real-time

Decisions -
Market
<>\/> o = s A Forecasting
Skill Acquisition Estimating Life
Expectancy
Robot

Navigation Learning
Tasks By Benjamin Timmermans. http://btimmermans.com



JTanbl oby4yeHUs

PeweHune

I

PeweHue

PeweHune

Pelwaoes
npaesuno
(BOCCT.
3aBUCMMOCTEN)

?

t

f

PeweHue

Pelaowes
npasuno
(BOCCT.
3aBMCMMOCTEN)

Peuwarowee
npas1no
(BOCCT.
33BMCMMOCTEN)]

060o6ueHue
NPU3HAEKOB

t

t

t

f

®opmasnbHan
moaenb
peLleHua

®opmanbHoe
onucaHue
NpPU3HaKoB

MpnsHaKu

MpocTbie
npU3sHaKu

T

T

T

T

[aHHble

[aHHble

[aHHble

[aHHble

aroOpuUTMbl

dopmanbHbie

Knaccuyeckoe

MalunHHOEe
obyueHue

rnybokoe oby4yeHue

PenpeseHTaTuBHOE 0ByyeHue

B ¢opmarnbHbix rnozudeckux anzopummax
BCE 3aBUCUMOCTM BbIABNSATCA U 3a4arTcd
«BPYYHYIO».

Knaccuyeckoe o0OydeHne TpebyeT Hanuuus

NpM3HaKoB, KOTOpble  pa3pabaTbiBaloTCs
«BPYYHYHO», HO  pelualuwee  MNpaBuUNo
CTpOUTCA  aBTOMaTU4Yecku B  npouecce

oby4yeHus.

[my6okune Moaenu npegnonaratoT
aBTOMATMYECKYIO FeHepaumio N NMpU3HaKoB U
peLuarLLero npasuna.



JTanbl oby4yeHUs

My algomhm 13 ueru
simple, it has only
30,000 lines of code.

The Virgin PhD The Chad Kaggler

_ Weeps visibly while all 12Gb of GPU memory is girl's,/,
using ensembles phone numbers

r

~ has 4 person team of third world children
M always at standby to label data
: §  Overfits to the test set

__ Imports 100k from
xgboost

— Wrote SELU appendix

Even his dropout

Writes papers using - is alpha
GaYTeX

Recommends ESL even

Arxiv printouts
when irrelevant 8 -

3 stained by tears

of e Has never learned how

backprop works

Always tunes his random seed
; -

Ref:srs'sﬁ)e‘vanables Will only co-author with females —
__ Still looks for

s Beeeahin Only attempts problems after

o W L. there is a silver medal baseline kernel

offered a coffee Will be homeless

is minig bitcoin and training NNs =~ ¢
immediately upon graduating §

simultaneously
— Kaggle Master
Looks at his data ~ — " y
trains on imagenet over

~ Insists he works alone the lunch

Can barely tie shoes on contests by choice

— Recieves job offers daily
¥

works out so he can lift his server Hag mayed - aredstennds

renting GPUs on Amazon
~ "Buys textbooks




HenpoHHble ceTn? Data \ J
AU Q (T S

O‘_ A
cienc
LMY

McekycTBeHHbIe
HenpoHHbie cetn (HC)

l
I l

HelpoxHbIe cetu PekyppeHTHbIe HeilpOHHbIe

NPAMOTD AeNUCTBUA CeTH (C 0BPaTHLIMK CBA3AMM)
OAHOCNORHbIE MHorocnofkwe CeTu Copeskosa- CeTu CeTu Mozenu APT
NePUBNTROHLI NApLeNTPOHL PBED® TeNbHE CaTH KoxoHeHa Xonchunpa A

O

1 TMBKMN MHCTPYMEHT, MNO3BOMSAOWMA pewaTb pasHoobpasHble 3adayvn NpencTaBfeHus U
00paboTkn AaHHbIX. ECTb ceTn, cnocobHble pellaTh 3agavm obydyeHnsa 6es yduntens.

2 [MosiBUNNCb HOBLIE 3HAHNA B HENMPOMUN3MONorMmn o pabote Mo3ara 1 nNpoLeccax ero 0dy4eHus.

3 TllosiBUNnCb HOBblE BO3MOXXHOCTU npeogoneHund npo6neM MHOrOCITOMHOIO O6y'-IeHI/IF|Z
«I'Ip06.l'leMbI ncyelarwuwero rpagneHTa, nepeo6yqu|/|9| N «TNPOKNATUA PaA3MEPHOCTUN».

4 Bo3MOXHOCTb pacrnaparnsennsaHna BbluncrieHn (MHorogaaepHocTtb, GPU, knactepsl).



Data ff" 3
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Revolution of Depth 282
‘ 152 layers ’ '

\ 16.4

‘ 22 layers 19 Iayers
\ 6.7

ILSVRC'15 ILSVRC'14  ILSVRC'14  ILSVRC'13  ILSVRC'12 ILSVRC'11 ILSVRC'10
ResNet GoogleNet VGG AlexNet

ImageNet Classification top-5 error (%)



GoogleNet

Conv Conv Conv Conv Conv Conv Conv Conv
I1x1+1(S) 3x3+1(S) 5x5+1(S) 1x1+1(S) 1x1+1(s) 3x3+1(S) 5x5+1(S) 1x1+1(S)

Conv Conv MaxPool Conv Conv MaxPool
1x1+1(S)  1x1+1(S) [l 3x3+1(S) 1x1+1(s) | 1x1+1(S) @ 3x3+1(S)

DepthConcat DepthConcat

Conv Conv Conv Conv
Conv Conv Conv Conv 1x1+1(5) 3x3+1(5) 5x5+1(5) 1x1+1(S)
1x1+1(S) 3x3+1(S) 5x5+1(5) 1x1+1(5)

xun sieim

Conv Conv MaxPool
Conv Conv MaxPool 1x1+1(S) Ix1+1(S) 3x3+1(5)
1x1+1(S) 1x1+1(S) 3x3+1(S)

DepthConcat

MaxPool
3x3+2(S)

Conv
1x1+1(S)

Conv Conv Conv Conv
1x1+1(S) 3x3+1(S) 5x5+1(S) 1x1+1(S)

LocalRespNorm
Conv Conv MaxPool AveragePool
1x1+1(S) 1x1+1(S) 3x3+1(S) 5x5+3(V)

Conv
3x3+1(S)

DepthConcat

Conv

Ix1+1(V) Conv Conv Conv Conv
1x1+1(5) 3x3+1(5) 5x5+1(5) 1x1+1(S)

LocalRespNorm
Conv Conv MaxPool

1x1+1(S) 1x1+1(5) 3x3+1(5)

MaxPool
3x3+2(S) MaxPool
3Ix3+2(5)

Conv
7x7+2(5) DepthConcat




MakeTbl

B® Microsoft

CNTK K

‘T’torch : l.‘

Tensor

Caffe

Chainer

Y10 noHagobutca?
1 MHoro »xenaHus 1 HEMHOIO BPEMEHW.

2 basoBble 3HaHUS MO nuMHenHoW anrebpe, CcTaTUCTUKE U Teopun BEPOSTHOCTEWN,
JYHKLMOHaNbLHOMY aHanusy, Teopmn anropmTMoB.

3 KomnbloTep ¢ yctaHoBrneHHbiM python 3 ¢ naketamu pandas, numpy, matplotlib, scipy,
scikit-learn n gpoctynom B MHTEpPHET.



NMpenmywectsa U

OTcyTcTBUE (PU3MONMOrNYECKUX U

HeorpaHuyeHHoOe BpemMs Ha pa3BuTue y
3MOLIMOHANbHbIX OrpaHUYeHumn

A dhekTBHAA nepenavya 3HaHUMA

ﬂnﬂ peLueHVlﬂ CXOXNX 3a.£||a‘-l MOXHO Traditional Machine Learning (ML) Transfer Learning
Mcnonb3oBaTh Yke 0by4YeHHble anropuTMbl 1
0oobyyaTb UX PeLLEHN0 HOBOW 3aaauun.

O
-
m e

JTO CHMXaeT BpeMsi Ha oby4yeHue
peLleHnto HOBbIX 3aAau. Learning




