MalumHHOe oby4yeHune U
rnyooKoe obyyeHue




NHTennekT

» UHTennekr - (om snam. intellectus —no3HaHue, NOHUMAHuUe,
paccydoK), obuaa CrnocOOHOCTb K NO3HAHMIO U PELUEHMIO
npob6aem, KoTopas oobeMHAET BCE No3HaBaTe/ibHble
CMOCOOHOCTH

» MUCKYCTBEHHbIM MHTENNIEKT - HayKa M TEXHOJIOMUSA CO3aHMS
MHTENNEKTYaJIbHbIX MaLIMH, OCOBEHHO MHTENNEKTYAJIbHbIX
KOMIMbIOTEPHbIX NPOrPaMM; CBOMCTBO MHTENNEKTYaAJ/IbHbIX CUCTEM
BbIMOJIHATb TBOpYECKME (DYHKLUMM, KOTOPbIE TPAAULMOHHO
CYMTAOTCA NpeporaTMBOM YesIoBEKA.



http://dic.academic.ru/dic.nsf/enc_philosophy/944

MCKYCTBEHHbIU UHTENIEKT

Al HAS A LONG HISTORY OF BEING “THE NEXT BIG THING"...

Timeline of Al Development

Popularity = 1950s-1960s: First Al boom - the
age of reasoning, prototype Al
developed

Explosive = 1970s: Al winter |

Growth = 1980s-1990s: Second Al boom: the

age of Knowledge representation
(appearance of expert systems
capable of reproducing human
decision-making)

= 1990s: Al winter II

= 1997: Deep Blue beats Gary
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1950 1956 1974 1980 1987 1993 Time Learning beats world’s champions

Source: Literature review, Gao Feng analysis 4&;1_/‘

7 Team Finland Future Watch Report, August 2017 FIN lAND




MCKyCTBEHHbIU MHTENINIEKT
[lepBbIX «OyM»

» 1956 - 1974. MNonbITKM ABUraTbCA CBEPXY-BHMU3: CO34aThb
NporpamMmbl, KOTOpble MMUTUPYIO MOBeAEHUE YeloBeKa.

» Mpumep: ELIZA. BupTyasibHbIM cobeceHMK.
([1.Benuenbaym, 1966)

» BblaenseT Bo BXoAHOW dpase 3HAYMMbIE C/I0Ba, KOTOpPbIE
noAcCTaB/ISIET B WWAONOHHYO dpasy:

Bonpoc: «Y MeHs 6os1um 2os108a»
ELIZA: «[loyeMy Bbl roBopuTe, 4YTO Y Bac bosium 20s108a?>»



MCKYCTBEHHbIU MHTENINIEKT
[lepBbIX «OyM»
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» 00/1bLLOE KOJIMYECTBO 6a30BbIX pe3y/ibTaToB
P

» MPaKTUYECKH BGecroneseH

» pe3ynbTaTbl OrpaHM4YEHbl HU3KOM
NMPOU3BOAMTENBHOCTbIO




MCKYCTBEHHbIU MHTENINIEKT
Bropon «6ym». IKCnepTHble CUCTEMbI

» 1980-1987. JKcnepTHble CUCTEMbI OCHOBaHHbIE Ha 60/bLLIMX
6a3ax AaHHbIX NO OTAE/IbHbIM TEMATUKAM.
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MCKYCTBEHHbIU MHTENINIEKT
Bropon «6ym». IKCnepTHble CUCTEMbI
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> NMPUHOCAT MOJIb3y
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» MPU HECTAHZAPTHbIX BOMPOCAX MOrYT JaBaTb NPAKTUYECKM
C/ly4amHble OTBETHI

» CJIOXHO A06aBNATbL HOBYIO MH(MOPpMaLUMIO (HET 0by4eHUA)




MCKyCTBEHHbIM UHTENNEKT
TeKylWmnn «6ym»

» 1987 - ceroaHs
» MawnHHoe oby4yeHne

» [oaxoa CHU3Y BBEPX: NOMbITKA CO3JaTb CUCTEMBI,
paboTalLime, Kak MO3r

» CNOCOBHOCTb K 06Y4YeHUI0 NpK NOABIIEHUM HOBbIX
NnpUMepoB




Oby4yeHune c yumtenem
Supervised learning

3aBMCUMOCTb, KOTOPYIO
Mbl XOTMM OMUCaTb
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UMmetowmeca gaHHble
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Oby4yeHune c yumtenem
Supervised learning

3aBMCUMOCTb, KOTOPYIO
Mbl XOTMM OMUCaTb

™~

Bbibop Moaenu ans
0by4YeHuA

/

UMmetowmeca gaHHble
O6y4yeHHas

Mozaenen

|

INENCREGIZGR  JaHHble, KoTopble MoAe/lb
JONKHa 06paboTaTh




Oby4yeHune 6e3 yuntens
Unsupervised learning




Oby4yeHune 6e3 yuntens
Unsupervised learning




Oby4yeHune c nogKpenieHnem
Reinforcement learning

CocToAHue Harpaaa JlelicTBUe
St Rt
: Rt+1 ai




HeupoH

TunnyHasa cTpyKTypa HeENpOHa

KoHueBas BETBb

HOPUT
Hennp (TepMuHarnb) akcoHa

KneTo4yHoe Teno
[lepexBaT PaHBbe ’
> TP &
AKCOH KneTtka LLIBaHHa
MuennHoBasa obonodka




Mopaenb HeMpoHa

X W Threshold
Summer unit

» Qutput

Artificial Neuron

n w, W, w, w, - Weights of Connection

b X, X, X, X - Inputs | b - Bias




HeupoHHble ceTH




HeupoHHble ceTH




HeupoHHble ceTH




[Mpouecc o6y4yeHuss HEMPOHHOU CEeTU




[pouecc o6y4yeHuss HEMPOHHOU CEeTU

d=z-y




[pouecc 06y4eHMA HEMPOHHOU CETU

d=z-y




MCKYCTBEHHbIU MHTENNIEKT
TeKylWmnn «6ym»

» 2006 ny6boKoe MaluMHHOEe oby4yeHue




[ NyGOKME HEMPOHHbIE CETU

it
" Convolution
" AvgPool
MaxPool
@0 Concat
@» Dropout
@ Fully connected
@ Softmax




N3o06parkeHna n Bnpeo
Pacno3sHaBaHue usobpaxkeHnn. Imagenet

ImageNet Challenge

e 1,000 object classes |
(categories).
e Images:
o 1.2 M train
o 100k test.

fire engine || dead-man's-fingers

UCTOYHUK: Xavier Giro-o-Nieto



https://www.slideshare.net/xavigiro/image-classification-on-imagenet-d1l4-2017-upc-deep-learning-for-computer-vision/

N306parkeHnsa u Buaeo
PacnosHaBaHMe u3obpaxkeHMH. Imagenet

ImageNet Classification Error (Top 5)

10,0
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2011 (XRCE) 2012 (AlexNet) 2013 (2F) 2014 (VGG) 2014 Human 2015 (ResNet) 2016
(GoogleNet) (GoogleNet-va)




N306parkeHna n BUAEO

CBepTo4Hble HeMpoHHbI ceTh (CNN). AlexNet
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» TensorFlow for Deep Learning. Reza Bosagh Zadeh, Bharath Ramsundar (2018)
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N300parkeHnsa u BUAEO
CBepToYHble HEMPOHHbI ceTh (CNN)
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» http://www.deeplearningessentials.science/convolutionalNetwork/




N300parkeHnsa 1 Bnaeo
KnaccndpuKauma, cermeHTaums

Classification Object Detection Instance

Classification

+ Localization Segmentation

CAT, DOG, DUCK CAT, DOG, DUCK

A J
Y Y

Single object Multiple objects




N306paxKeHna u Buaeo
«MepeBoa>» nM3obpaKeHnu

~Monet T2 Photos Summer _ Winter

horse —» zebra

o _aadia e
Cezanne

Photograph Monet Van Gogh

» Jun-Yan Zhu*, Taesung Park* u gpyrme (2017)



https://people.eecs.berkeley.edu/~junyanz/
https://taesung.me/

N306paxKeHna u Buaeo
«[lepeBoa>» M306parKeHNM

» Jun-Yan Zhu*, Taesung Park* u gpyrme (2017)



https://people.eecs.berkeley.edu/~junyanz/
https://taesung.me/

N300parkeHnsa u BUAEO
[lepeHoC cTUNA

Gatys et al (2015)




Face Aging
A
19-29 30-39 40-49 50-59

Antipov u gp. (https://arxiv.org/pdf/1702.01983.pdf)




N306paxKeHna u Buaeo

[ipeocbpa3oBaHMA UL
arithmetic of GANs

‘ﬂ_’
o
woman

with glasses without glasses without glasses woman with glasses

» https://carpedm20.github.io/faces/




N306paxKeHna u Buaeo
[ ny6oKkoe obyyeHue AN KOTUKOB

motionEye I3 <100
&3 "Open the door!"

Feb 22nd

motionEye I3 17 A
2 "Open the door!"

Feb 23rd

motionEye 13 10 A
2 "Open the door!"




O6paboTKa, NnpeacKa3aHMe U reHepaums
nocsieaoBate/ibHOCTEM

» [locnepoBaTe/ibHblE laHHbIE:
» TeKcT
» [IporpaMMHbIX KoA
» My3biKa
» KoTMpoBKM aKummn



O6paboTKa, npeacKasaHue 1 reHepauums
nocnepoBatesibHocten. RNN
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» http://colah.github.io/posts/2015-08-Understanding-LSTMs/




O6paboTKa, npencKasaHue U reHepaums
nocneposaTtenibHocteM. RNN

(h)
K==n

» http://colah.github.io/posts/2015-08-Understanding-LSTMs/




O6paboTKa, npencKasaHue U reHepaums
nocneaposatenbHocTem. RNN
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» http://colah.github.io/posts/2015-08-Understanding-LSTMs/
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O6paboTKa, npencKasaHue U reHepaums
nocneposatenbHocter. RNN

» Google Translate

human
neural (GNMT)

phrase-based (PBMT)

Translation quality
(s ]

English  English  English  Spanish  French  Chinese
>

> = = - -2

Spanish  French  Chinese  English  English  English

Translation model

https://ai.googleblog.com/2016/09/a-neural-network-for-machine.html
» 2016



https://ai.googleblog.com/2016/09/a-neural-network-for-machine.html

O6paboTKa, npencKasaHue U reHepaums
nocneposaTtenibHocteM. RNN

»YaT-60TbI

» AHa/1IM3 OT3bIBOB: MO3MTUBHbINA LU
HeraTUBHbIM

»Co3aaHne My3blKU:

»[1pnmep: https://soundcloud.com/sigur-ur-
sk-li/neuralnet-music-1



https://soundcloud.com/sigur-ur-sk-li/neuralnet-music-1

O6paboTKa, npencKasaHue U reHepaums
nocneposaTtenibHocteM. RNN

#include "stmbions.h"
#include "msc.h"

#include <linux/io.h>
#include <linux/export.h>
#include <linux/init.h>

static struct *rc_map_Lligo dumar_memcache = {

. hame = "COc424",
.chip = {
init = simmar—>dummave,
.flags = CORT_SCAP_SCUEC,
.base.oclass = RE,
.to_parent = nv50_disp_ops,
. Fremove = (@5
15
15
» https://pypi.org/project/charrnn/
/*

*x Device drivers and TIL) open initialize
* or the run be and cases volatile.

*/



CNN + RNN

»HanucaHmne HTML Koga no 3cku3y:

+ ]
w4 .
T O &S o L e @0 & -~F8O
s w in_tast
Eu justo augue prink(* *
estas # sio the sequence
ST, if
In [15]1 test_image = img_to_array{load_imgy ' train/es.ipg’, target_size={259, 25
tost_image = np.array(test_imsge, deype=flcat)
tast_foa
himl e

In [18]: from IPython.core.display import display, HTML
display(HTML{htal[5:-5]})

@ = preprocess_inpot teat_isage ||

EUFEs = rai.punuunp.nrr;rtlult_jmﬂ i3]
= generate_desci{model, tokenizer, np.array{test_features), 100)

» https://blog.floydhub.com/turning-design-mockups-into-code-with-deep-learning/




CNN + RNN

Input audio
' J o » Co3aaHMe BMAEO no

s smpc 1 1. Recurrent Neural Network r O n O Cy

2. Mouth Synthesis
Mouth texture 1

3. Re-timing
Target video

» http://grail.cs.washington.edu/projects/
AudioToObama/siggraph17_obama. pdf




Co3aaHue BMAEO Mo rosiocy

G fa saem

Without Re-timing With Re-timing
(Our Result)

http://grail.cs.washington.edu/projects/AudioToObama/siggraph17_obama.pdf




[ ny6oKkoe oby4yeHUe Cc noaKkpenieHMem
Deep RL
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Oby4yeHune c nogKpenieHnem
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Jin Ceponb - 204 MO CMNE UFPOK B MMUPE
MapTt 2016. Cyet 4:1 B nosb3y AlphaGo

T

LEE SEDOL

00:01:00

AlphaGo

Google DeepMind




Oby4yeHune c nogKpenieHnem

AlphaGo




Oby4yeHune c nogKpenieHnem
0. AlphaGo Zero u AlphaZero

AGO: Elo Rating over Training Time (AGO0 with 40 blocks)

5,000 - ———
4,000- [//_’d_ﬁ
o 3,000-
£
*@ 2,000 1
u_o.l 1,000 -
o — AlphaGo Zero 40 blocks
-1,000- --« AlphaGo Master
~2.000. -+ AlphaGo Lee

0 5 10 15 20 25 30 35 40
Days

» Wrpas cama c cobou, AlphaGo Zero yepe3 3 AHA TPEHUPOBOK
o6birpana AlphaGo Lee co cyetom 100:0.

» AlphaZero o6ouwna AlphaGo Lee no penMTHHry yepes 8 yacosn
00yYeHMs.




Hepento Ha3aAa:

ALPHASTAR WINS
ALPHASTAR WINS
ALPHASTAR WINS

2
3
4. ALPHASTAR WINS
8 ALPHASTAR WINS

SCORE MANA O0-5 ALPHASTAR
GRZEGORZ 'MANA' KOMINCZ




Oby4yeHune c nogKpenieHnem
AlphaStar

Data — AlphaStar League
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