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AEX|S 80 wei

= CFEMHA 3]9|(Dartmouth Conference,1956)
» = OF7FA|(John McCarthy) 7+ AT 801 &| ¢t
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Al@50 conference (2005) . B0{(Trenchard More),

0§ ZFAl(John McCarthy), ZIAZ[(Marvin Minsky, 1927-2016), 2 =Z2|
X| (Oliver Selfridge, 1926-2008), & 2 & = Z(Ray Solomonoff,
1926-2009).
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1978)
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(Charniak %
McDermott, 1985)
“QIX|e} =&, WRIE

755t st= A2

HIL” (Winston, 1992)

Stuart J. Russell, Artificial Intelligence: A Modern Approach, Prentice Hall, 2010
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1998)
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Stuart J. Russell, Artificial Intelligence: A Modern Approach, Prentice Hall, 2010
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(Natural Language Processing) (Knowledge Representation)

. 0102 0|23 MZHQI AIAES . YD Yk F= 52 HS N
913t Ktelof Xz I3t XAl B

7|14 &= (Machine Learning) EX 3% (Robotics)
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2| &t (extrapolation)st7| ¢t 7|4 £3% S
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(Automated Reasoning)
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Stuart J. Russell, Artificial Intelligence: A Modern Approach, Prentice Hall, 2010
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Expert System
‘50s-"60s Y 2012
Al 7“ g gg 2000 Google 2016
CIUTH Al A Google Multiple Deep Learning AlphaGo
Language inL-I5TRY o/ Ml ®of s2l
Translatation
= I | | | | | | |
| | | | | | | ! | I
1950 1670~80 1986 1997 2011 2014
SIEHAE 195 MYCIN. XCON Backpropagation  IBM Deep Blue IBM & Facebook
CIEC|AZ|o0) A £ S Mullilayer Network A= @1 ZHEA) Jeopardy Deeplace
RETE-T Rpert Jystenm &2 sl

¥ S5 | AL EQoIZATA, FWO| SHE OCioIM 2717, (2016)
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Electronic Brain

Perceptron
4

1957

ADALINE
A

XOR
Problem
A
Golden Age
1960 1969

Al A2 (Dark Age)

Multi-layered
Perceptron
(Backpropagation)

A

Multi-layered
Perceptron
(Backpropagation)

Vanishing
Gradient

Deep Neural Network

m (Pretraining)
A
4

S. McCulloch - W. Pitts

.
F. Rosenblatt B. Widrow - M. Hoff

M. Minsky - S. Papert

D. Rumelhart - G. Hinton - R. Wiliams

V. Vapnik - C. Cortes

s [ O# .
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Ol ZX| 50| A} 1960 LY O] H

» 53 H|AE (1950, O|0O[E|O[44 A Q)
« 2|24 0|20 &UHILO|X} AL 257}
1990 O] 22| #H Y 2| X| WS psH A T4 SHH K| H
A
o

= DA 7HE], 73 E1IA E S A 102 23 SELEMA 2|9 g2 oA 2
= 1956, Pl 53K &0 EI_I-)CKZI;I, = XE/ EFAH Turing, 1912-1954
7 T = .

- 0= EfEEHﬁ EHQ.*,’._‘ OHZFA|(LISP), OHEl RIA7| S &0
= =2| 0|2 7}(Logic Theorist)

= =Eh=H 4 (means-ends analysis) 7| ] (Newell & Simon, = 07140 el =) Bias]
) et Rk b
= HE FAol 2= =72 ot GPS(General Problem Solver) 7
o
v <peR2[> MO 57l HE| F38ME Ars S

= Il E & (Perceptron) 2 & (2T =5, 1958)

72 (Allen Newell, AFO| ™ (Herbert Simon, 2 =2t

1927-1992) 1927-1992) (Frank Rosenblatt,
Hibst, el AXet A, 1978 1928-1971)
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= MYCIN (1970, A EH I ETH)

= HE|2|oF g ol Aotz T
= 69%2| 2FX}HOf| CHot Mot ALt
= ME7}FX|Al2 BHX] 600 01712

= XCON (1978, CMU/DEC)
 ZAFH ZEO| EQotEE2 UE
= 2500702 &, 25 M730] 95%0| 2| ‘Hate, A7t 25008 B B

= PROSPECTOR
= J=EAIO|H 24

= DENDRAL

- ST PR AME R Ol 2 2 R7Ist Bl BN RS U

— = O
I E CHete| Edward Feigenbaum &l 7H 2
=

|_

F:r.'l _I
I

= Prolog O.j M - X[ Aol #oiut FES X[ 2SH= =2 (logic) 7|
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QB X|S2| HAl 1980 ~1990ACH

= [} I E 2 (multi-layer Perceptron, MLP) : 2 B2 Q| E | &t A
= QX F Mk (error backpropagation) & 12| F
= I§X|O| £ (fuzzy theory)

« A0{H QI ofOet SE S &=t oo 2
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- A8 ot dsS 7ldste 24 e 7| 2
= Of|O| T E(agent) - YT 2 L= AE2HL=E X2
= A|THE! El(semantic web) - A+ E 7t &l & 2| X}& = O[5f|5tH X2
= (§ 4121 'd(machine learning)
= [|O| & O}0|'d (data mining)
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& (deep learning)
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ZorotEA A ZY 7|8t odl2idol ofn]
Al M0 E= et H & (ILSVRC2012) =
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Q280I5 0ol @E 82 2= Haf
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2. VGGNet
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. E2 HlAE A% E7} T2 12 Bygene

Goostman
« 13M|Q1 QA EFO|LE A FH2IE{ O] A&
(chatbot)
» FE AP 60THES 7|85t ZIdcO|HIE

01IA1 7o HAE % F(2014.6)

= 30| AAKIZL5EY TS} 33% 7t AfRIo 2
s

Yrsuanlab - 2EXI5(Artificial Intelligence) - 01 QZX| 5 A7

Eugene Goostman
THE WEIRDEST CREATURE IN THE WORLD

Type your question here:

Scott: Which is bigger. a shoebox or Mount Everest?

Eugene: I can't make a choice right now. I should think it out
later. And I forgot to ask vou where vou are from--

scott: How many legs does a camel have?

Eugene: Something between 2 and 4. Maybe, three? :—))}) By
the wayv, I still don’t know vour specialty - or, possibly,
I've missed it?

31
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= TwitterOf| A] 2016323 16A| 7t 28 2 S
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‘ TayTweets
-
L
vmayan

e can | just say that im
stoked to meet u? humans are super
cool

;‘ TayTweets

.
NYCitizenO7 | fucking hate feminists (@orignion

and they should all die and burn in hell. the jews

) @PooWithEyes chill
im a nice person! i just hate everybody

33 Hitler was right | hate

b4 ‘ TayTweets A
-
~e

¢ - g TayTweets A
< -

32



UEX|S2| HAf:2010'2 0 2

» 72/ 201 E Yt o] HES S2((2016)
= 1920742 CPU2t 28071 2| GPUE AL
= TPU(Tensor Processing Unit) At-&

0 Google Cg>pMind
2 Cha )rge Match

“4arch 2016
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AlphaGo Overview

Input Board Position
as 19 x 19 Image
48 Feature Planes

Policy Network

Fast Policy Network

Reinforcement Learning

Policy Network

Expert Games

130 000 Games
30M Positions

Supervised Learning

SL Policy

Position --> Next Move
Accuracy: 56%

Expert Games

140 000 Patterns
130 000 Games
30M  Positions

Supervised Learning

Fast Policy
Pattern --> Next Move
Accuracy: 24%

AlphaGo

Self-Play Games Reinforcement Learning
1.3 M Games by RL Policy
various versions Position --> Next Move
of RL Policy Wins 80% vs. SL Policy
Self-Play Games Reinforcement Learning
30 M Positions Position --> Win Probability
by fixed version 15 000 times faster than
of RL Policy MCTS Rollouts evaluations
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Al > ML > RL > DL
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features

More abstract
features

Mapping from features

Hand-designed
features

Hand-designed
program
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S0 & AL H S (The Chinese Room Thought Experiment)

= &= M (John Searle,1980) K| A|
- 2UoR FI0E 2 UEXEHY
= 5 OHOfl N ZR0|E B2 AO| SRR YO 12
Z30] Cho] I3t e Dfir 2 2 & ZSOf O
Cist chof =t
- ZYEICHOES 2oz LY
. 2 HEAIRF2 Z0{E ofsi3HE ARRHO| & Otoj|
Chol 442t
- CHR| ZLHTH LT 0|8)8Hs 22 Ofel
EETE S e — LH A L
= O|5l{olX| Xotl gL ' = AN X|S
M (intelligent) ¥ S

Yrsuanlab - 91ZX| 5 (Artificial Intelligence) - 01 212 %|5 27

&= M(John Searle,1980) _—

_—
——

—
e

“T'm just manipulating squiggles and

squoggles to produce Chinese language
behavior  But [ don't understand

\ Chinese This rule book 15 in English /

[ Whoever or whatever 1s 1n that room
15 an intelligent Chinese speaker!]

http://pzwart.wdka.hro.nl/
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icial Intelligence &

Machine Learning
Classification

“rsuanlab - 2

Artificial
Intelligence

|

|

|

Deduction,
Reasoning,
Problem Solving

Knowledge
Representation

|

Planning

Perception:
Computer Vision

Machine
Learning

Robotics: Motion
and
Manipulation

Natural Language
Processing

Social
Intelligence

Supervised Learning

Unsupervised

Reinforcement

Learning Learning

Decision Association Clustering Similarity Bayesian Neural

Tree Rule and Metric Networks Networks
Learning Learning Learning

[ [ ] { |

Inductive Support Sparse Genetic Deep Manifold

Logic Vector Dictionary Algorithms Learning Learning

Programming Machines Learning
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Structured and .\\E 1 Turn big data into
unstructured data smart data
« Tables Prepare Apply h * Predictions
* Text | date el « Classifications
+ Images, audio and clustering

and video .11 [ ._J' I )

: : «—T * Recommendations
« Time series and

geospatial data Capture * Automation

feedback

I.J
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