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JUDE LAW

Images : google.com


http://images.wikia.com/starwars/images/1/1a/R2d2.jpg
http://www.imdb.com/rg/mediaindex/unknown-thumbnail/media/rm719166720/tt0343818
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<1 L
NP

< QBX|'S(ATAHRE, Artificial Intelligence)
Moz BIE XI5

= 53 HIAE(Turing test)
- X529 ZEA 9| (operational definition)

ZAN Yol Y% 4 e ZUSR o 42 7|2

EUW AlY (imitation game)

“ —f—“’
| LIKE SOLVING PROBLEMS.

AND ENIGMA IS THE MOST
DIFFICULT PROBLEM IN THE

L
ok

L}E A}-Zu}‘o e
ArZre)2)?

¢ IA
Alan Mathison Turing

(1912.6~1954.6) ' W—
Pc ® o
| Q|

E&al ATuring Award)

ACMOM = O HRE 20| 7017t 2 A X0 A Al
$250,000 (Intel, Goolge £8)



http://en.wikipedia.org/wiki/Turing_Award

<1 L
NP

< S X|S(Artificial Intelligence)
» CLEHA 2|9|(Dartmouth Conference,1956)
« = Ot7}A|(John McCarthy)Zt Al €0 X[t

(1927-2011)

E-(l Al = 0}

Al@50 conference (2005) . 20{(Trenchard More),
0§ Z7kA|(John McCarthy), BIAZ|(Marvin Minsky, 1927-2016), ‘2 Z2|X| (Oliver
Selfridge, 1926-2008), &2 2 = Z(Ray Solomonoff, 1926-2009).



0:“ % (9—| £9_|- Cél Kurzweill
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=
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(ALENAE, Artificial Intelligence)
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*f% MNE =HM XsH2ZE dsotes 74
FCH

4, EE A=l o|AtAF, X}OF 2| A (self-awareness),
, K 01|(sap|ence), 22l (conscience)

(weak Al, narrow Al)
ol 25l= X|s& d=
_|

oo
'é'LH LH A Ol L A
T AT T

MM



A0 By 2oz [o ME of

At A (The Chinese Room Thought Experiment)

John Searle,1980) A|A|

LoE SIO0E & FEXE ME

oM S=0{E EE= ME0| AR HE =0 T =g &

C N (o)
+~ 35
A

« E
[ ]

UG R0 0| T3 EHOp X
. ZBE CIOSS 2 %oz ey

. B8 A2 3OS ofsishs A0l W o0 AUCkD 42
. X WS LD ojssts X2 obd

= O|5l|otX| ot L ¥ + YN E X|5H(intelligent) #F

&

o)

xg Che

1’]@@@7 = FHREF. (RIE?
SKXEH? > SKEHA.
Rt AR F? > BWYFXF.
BiXJLiziE? = %ﬁ)bﬁ}ﬁ)hi@/




<« M X2 &

3% =
£0|H
£
St=
2Xt &
3 = SR
EFAY ' K| & 7|dt .
x 2 l l 7I41et=
T =
| | | | | |
1 1 1 1 1 )
1960 1970 1980 1990 2000 2010



AS XS FAl

< 1960'ACH O]
= 1946'A HIZH|L|OF THSY, ENIAC 7HZ
= 7|CHel A 7HK] AlE, 0% HetEl d
= LISP 210] 7H& (DfFHA[, 1958)
= =2 78 XA REA B F=E (OfHA)
» TMEZ(Perceptron) 2 (ZHE3t 1958)
- 7| AMZY R HE
= FELEHE EM(means-ends analysis) 7|8 (Newell & Simon, 1958)
- HE IFES S HEZE ot GPS(General Problem Solver) 7l &

[
Ot

e
o

-

)
22Xt = 2l(Allen Newell, ALO| ™ (Herbert Simon,
(Frank Rosenblatt) 1927-1992) 1927-1992)

M AksE Ala|st dHe A, 1978

(1928-1971)



ASX|s2 FA

AL L — :
o FE-Z 8B FM(means-ends analysis)
= S| A9}{OfF St= =HE El(state) 2 H
= B MEt SH MEH(goal state) Zt2| XHO] A At
« SX ME|Z2 ZElT| I3 ZE X} operator, HAMKE) MEY Mot 1Y gHE
SEET WA AUE BE AR WA
v g
A AR BEANE | a0 | erme
v wat 1 7MY Fa%t il l;ﬁi”‘“:'
Aol &
lxl-cl e lé!ﬁil
e A3)
:5__—‘[_-;—11__ I: i"ol :{117‘1 Ald]
-k:!_'b'_
Y Y
- 1. ZAR S| 2403 v [0
zko] Zharofl 2 Wt e : . : A= (5} 5 3]
. SERE P I e Y W
237 A g Z2gF Aol A el A

i‘ A l Aol Q&

BE K



AS X2 HAl

Y AL

C

B C

On(A, Table), On(B, Table),

On(C,D), On(D, Table)

=5 CE Table® 2 O|&

Move(ZHH|, 2IX])

0. Move(C, Table)

On(A, B), On(B, C),
On(C,D), On(D, Table)

Source: udacity



EX

52 FA

< 1970SCHO| A 1980 ELH X4t

. UUEOl M ECs S 2H IO TDHHO WHS

- "1 L- O - =

= ME7} A28 (expert system)

- 5§ 92| A0 M= =7t =2 diE= Al

« 1970AL0] Z=EIEE 19800 SEF A d& At

« MYCIN, PROSPECTOR, DENDRAL
= HE7 AAR Y =T (expert system shell) 70
= Prolog 2101 7
- XA Rt =EZ X[RSt= =2El(logic) 7| A

Y



Of

L

SXS2| HAl

CHEXQ =37 HE271 Al2H

« MYCIN
— AREE Tfofof M ZHRcH HES g He Tt
- oA B} 52 =k

« PROSPECTOR
- S=E"A HOJH 24

« DENDRAL
— ofstan) AHEk AHER HO|HERH R7|2igt=2 #X+x 278
— AENEC CYSHO| Edward Feigenbaum & 702
'IUU]
a0
§l5hal ] ok adeed = AR
B0 [-:}
CyH 60 ol ‘ CllJ—CHz—JlII—CHz—-CHz“CHz—CIl;—CHJ
|
! |.‘|. il |J "

({41 . 18)(42.7)(43.100)(44 . 3)
(53.3)(54.1)(55.11)(56. 3)
(57 .B0)(58.2)(70.1)(71.36)
(72.44)(73.5)(81.1)(85.6)
(86 .2)(99.31)(100.2)(128. 51



AS X2 HAl

< 1980LH SHIO|A{ 1990HCH
. AlZAOF Qo eE
. CtE M E Emulti-layer Perceptron MLP) : AlZdato| B AA

« QX} GMI}(error backpropagation) €12|F
d8F

- -
gz HHmWeds SR ey

ot
Uk

= IHX|O|E(fuzzy theory)

- IO{H 2l ofjoliot HEE FEat ot H
= ZgH Lt

- T3t 7fEE EA A0 =€

- RO ZAEFE, Mt E2Oeid S
. SEXY 17D By

- J2j=Z O|2L 2EES A

- AFH |, 2EE A XA XE|, TH S0 HE
= MEZE HE M4 (Support Vector Machine, SVM)

r



AS X2 HAl

< 2000CH O] =
= 00| E(agent)

- FIYES 2= NHEHL2E N

= A|FHE! fl(semantic web)
- AREH7IE &2 Ar3AS Ol5sto X2
= 7| A& (machine learning)
= C|o|E O}o]'d(data mining)
= E2{'d(deep learning)

- JUH 4S5 At e &9
« O Z Siri, = Now, MS Cortana
* IBM&| Watson
« 22X : Boston Dynamics TAFE 22X BigDog, Mt Z 22X Atlas
« AtEFT XS A
- SR E ¥ MH|A



51 -
ASX|S2| FA
EZ HAE XX EQ} =z
* Eugene Goostman
— 13M|2I 2320t &~ H FHEEH | M
_ Eg A p0=HE 7|40
(2014.6)

» 30F Q| AAKLZ} 524 L3l 33%7F ARt e = EH
» Mot Aghof| CHet S4t

£ (chatbot)
O|HEO|N FE HAE S1f

A
Il‘s St
— —

L] Eugene Goostman
D THE WEIRDEST CREATURE IN THE WORLD

Scott:

Which iz bigger, a shoebox or Mount Everest?

Eugene: I can't make a choice right now

. I should think it out
later. And [ forgot to ask vou where vou are from

How manv legs does a camel have?

Eugene: Something between 2 and 4. Mavbe
' the wayv,

Scott:

. three? :—))) By
I still don't know vour specialty — or, po

3 , 551bly,
I've missed it?




AS XS FHAl

= Z|HL] &(Loebner Prize)
« 19904 O|= OjH 7{Z|
- 72 HAE g
- Oid 58 : $3,000
- 2O E O|F0X|&= FE H&
- AZH 4R dE, A5l s
$100,000




AS X2 HAl

<« M X H|0|(Tay)
. AFBZRO| MBS &S R3S SHe Ol HEE A
. 10TH 2 Y 2
+ 0|3 18~24A] £40|C10f AL Rt ThAS
= TwitterO| A 2016.3.23 16A[Zt 2F = SEF
© QEE B A 2
. FEFO|, MR, AFHO 5

b‘ TayTweets 3 E‘ TayTweets =

e can | just say that im Inkind : 1 @PooWith < chill
stoked to meet u? humans are super im a nice person! i just hate everybody
Cool
E’~‘ TayTweets 8. @ TayTweets A
tizen07 | fucking hate feminists ‘ 3 Hitler was right | hate

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



3. 218 X|Se| A EO0F- 24 7|=

EFM (search)
. 2O Eo| ° # 9= HSO| WHS
SHol Thet H|xo| B2 A7| olef 2718 HAKSE Rof B

» FEE A
« LHH|2M EFM(breadth-first search), 20|24 EFM(depth-first
search)
= Jo|2E B
- HEHQZ 7| EFM AN
= AY E2| EM

« mini-max €12|F, a-B 7HX[X|7|(pruning), ZHIZIEE E2| B

an N ' EP -
r‘?\f""_ ®) =
e O ¢ Yeoleks / e /)\ N
o o
- A A A - ~ J \ ) ‘J/ \l [ IL
¥oN ¥oN ,) /\T)\ fI (,TC: n B lI l
3 ";L'A.‘j l



00 II

1E K|S9l 84 7|=

| 59 (knowledge representation)

M S 08 4B £ ¥ 4

|.|-|

= X4g BIHxYo

IF-THEN T%(rule)
= | A (frame)
o|0| T (semantic net)
=2|(logic) : FA|+=2|(propositional logic), &= 0]+=2|(predicate logic)
AR E

23AlSH X|Al 53

& iz 23

._EEJEI 7|= 210{ : RDF, OWL



olZ X|59| 84 7|&

% FE(inference)
= 7PH0|L MHZRE HES O[E0U = Z

AN

g

» X 7|HE A|AHIO| =2

« MeFF=E(forward inference)
« 2&FE(backward inference)

o Al CHAIO| BIE = SIREETE AXMSIE 7
- H|O|= “d2|(Bayesian theorem) 3 gEas ez R8s
Z=H#H3l(marginalization) 0|&
| PBIA)PA)
P(4) = %, P(A,B = b) PAB) =5



&(machine learning)

F

-
o
-

= 717

tEt0IE{ S HEE

Tl

M LES0| RARSEALE 22 HY(task)
A|AEIO| LR}

=
=

ArHE7 X

M___
jol




elE X|s2l 84 7=

<+ 7|A| gt&(machine learning)

= X|=8rE (supervised learning)
. OIE:|(ﬂ'x'||)-'—|' [ Sot= 8™ ()2 GIOIHE NSotL o

'6'I-A L DIES At

o

1+2 =3
4+8 =12

10+13 = 24 —
23+52 = 75 » 7| AlStE
43+101 =144

14+31 = 45
123+15 = 138




1E K|S9l 84 7|=

< 7|A &&(machine learning) — cont.

= H|X|E=38h&(unsupervised learning)
- BO| gle= 8= A= Ho|H =2 FH

V
[




Xsol 24 7|=

>

< 7|A &&(machine learning) — cont.

= Z3}sHE& (reinforcement learning)
« X0 Cist RIEA™O| ErS =X|= 4 X| 0t

- Lo
B2 Soff 7|t Eé,*(expected reward)O| X|CH7} E|=
A

M (policy)= = =t

[HO

Image source : REMI MUNOS
RAPPORT ANNUEL INRIA 2008



1E K|S9l 84 7|=

< A= +E(planning)

AN HENOIAM FHSH= HEJO| =ESH7| o] +=A5HoF & LH2
dE =ME 27385= A
- T S M A
= 2RO 23 Y A=
R.0.B-0.T. Comics

"HIS PATH-PLANNING MAY BE
SUB-OPTIMAL, BUT IT'S GOT FLAIR."

Image : spir.al, gamma.cs.unc.edu

http://www.youtube.com/watch?v=1u4PR-pfghU



http://www.youtube.com/watch?v=1u4PR-pfghU

HME7FA| A8 (expert system)

o0

« 58 28 SY0| tion ™27t

ud

=l

MH

ol

1|

o

_|_I

o

ol

MHJ mo
KF  oil
= My
<l H
=T KO
ol &
kI Kk
r oF
[N
IF_ o
<ol &
o 2l m
< O
AL e
=< Kk
2" u
= ul o
10l rd Klo
7l %0 31
~ M KM

Klo

o
o
2

B~
ot

Of = Al CH

zg

(rule-based system)2 &

8
El
o]

ml <]



T8 S8 =0}

< O|0|E| O{0]'d (data mining)
« AN 2 Ho[HOoAM Z=X 0l ofFof &a{X|X|
OR“7VWDHEE$%PE1WQEE@1
= J|ASts, 84S 7Y HE

OF O

a

glofe} o]y
SEEE %/v
T |

RS PN
glo] g Aled
gl o]}
o] 819 ; I
dlo]g A §

= A A 25 OfE, 283 o ", EIAE 010l 'd, dei= 0ol
M, A|ZtS}H(visualization)

www.businessnewsdaily.com



%

s X|s2 24 7|

» L& QI A (pattern recognition)

HO|H0 e EHO|Lt #AEdE &= A
AL QAL - QIAMA|, E7|A|

24 OJAl

| —_ —1

o Al O] Al

O O

HAE OiE QA (HIAE O10| )

MM A=z QAL O|C}, 2tO|Ct ALt &)
O| & X|(outlier) EfX]

A
=



T8 S8 =0}

< XFHO| X 2|(natural language processing)
« AMRIO| AFE3HE Uk AO{Z XM E 2ME X2[st o]sst= 2ot

At of
oy 7| B2 2N | 7

§ | ooy | sg 2y

Mo
HI

Y HT
Bz

S

ZPOAA = BR(BA) + HIHA(EAN + AH(EA /\
(A E]aw FZo] [FLF]aed [1832]wnd [FE] Jywdld wlFAT /\ /\

DetP

AN

= YEjA M, FEEM, BALENE, Q0| 2A the  boy likes DetP N
. olo{2E, FH O FZ, HHF QA bl
. 24 29

= 7| A #H S (machine translation)
. Zlo| ot




T8 S8 =0}

E| H|P (computer vision)
= AFHE O|25I0 AlZ 7|52 Z= 7IAIEKE M= = 20

HXE|

http://www.cis.upenn.edu/~jshi/ http://www.alternet.org/ http://www.cs.tau.ac.il/~wolf/OR2/



2 S8 =0}

& 2 Of Al
(= I = i By |
« A[2HO| M 0|2 HZE T} SAS] 1 2SS 2K H|0|E 2 M}
= X g
ggnd
8% )
ne - |s3=s S8R HAE
| S e “university”
P L

2%

MACHINE ASR ACCURACY



x A= =]
—|—_9_ o o
<+ 28 UA - cont. :
= 34 ATI|F

2011 10
O “Al2I"

20144 11

OfOHE "2AY

2014 43

Ms‘

Google Pixel Buds

FELF

20164 53
S G

407 210] SA| S O|0|E =4

201644 98
SKElz||=
l|_?l

OJAJAEIE

20174 19
KT
‘717t x|

FHBEORA=T

BRI

F

= OF

2017\ 43 20174 78
H|o|A ofa|HHt}
o ‘era] x|’

20174 53 20171 83
YT A 717t
yo|e ‘@24t ‘ofof’

O Bixby

Ma famille et moi
sommes arrivés il y
atrois semaines.
Cdaline - French My family and | arrived
three weeks ago.
Sundar « English

Q10] AL83H= S‘M%f&ﬂl?}ol i 3tof Hoistde.

MYt e. e & SR 2 & BEN ..



8 S8 =0}

nlt

% B2 HEIA(robotics)
= EX0| 2HE V= 2O0IEAN 7|ASE, S

T [ A CO X& =
2 EKs 7 5= SEHLE E&

= X|'5 2&(intelligent robots)

- ASK s 7IEs E8%ls BEX

Image : http://www.dailymail.co.uk/




< Of]0| ™M E(agent)
» AEXZEE Yt AS XIEXHOZ 3}

= AT EQJ0] o] E(software agent)%pg'| ofo|HE
« X &£ (chatting bot) : Siri, Tay

= =2|H 00| ™ E (physical agent)
« EZE(robot)

= HL2H 0f|0| T E(reactive agent)

o Ct=5| Q20| CHEHA] ™SRl HILS
= 1Y 00| ™ E(deliberate agent)

. RPAO| K|AIS TEO BEE TA}T| St AHS £UstD 4




OiE2| siriet 7122 Now

=dC 2 OgstHM Hast HEE MISHE = U= MH[2
= 24! (voice recognition)

XA O X 2| (natural language processing)

_I
o
A
HEAM (information retrieval)
& (recommendation)

¢ On September 29
remind me that it's my
dad's birthday 2

Here's your reminder for Sep
29, 2012 at 9 am:

) () saturday

£ September-2012




=

% IBM &tZ(Watson)
= XA E FOE HEO HHE St 25X
= XAOKZ|, SEHM XA B#D
=i

|
A A FE, VA E ol8 220 the




22 5%
% X223 X}-=Xl(Driverless Car)
= 1= XS4
-« 2017 =& = H2|7t 6008 ZZ0[E O|&Ql FH HAE
o X2|A} QO] EWaymoOf| A RpZ T Rt= Kt 7H &
= 33 AFsAF AN 2T 7|0 TR RIS
» Tesla Motors, Volvo, GM, Daimler, Ford, Audi, BMW, Hyundai, L[ O|

B A S




z2 s

% X2Fd XISXl(Driverless Car) — cont.
= Oj= X35 <2|(SAE) S| A==t HHA|
« CtA 0 2™ =5,
« EHA 1 XM R7X|, AtEs AF=cuise, XtEs FX & STAL
- A 2. EF =AM Xt FHZ SFX[TH ]
St & A&3 =&

- Y 3. E™ AN XE2FHO| K= ZHE KEFH
e CHH 4 15 Xt=3} 2=
« CHA 5 2™ XtE3t =

~
L
~
L



o
s ZHEIA
= CHYo J20lM Metot S of7| et O elsX|s 7 €&

Hl =
-1

(Big Dog) OFE 2t A (Atlas)

PN

HijL| A 2 pepper



52 5%

% 7| H¥H " (machine translation)

= Google Translate (translate.google.com)
. Q10{ZF WA}

Google =01

H S0 WEN-2NY - %,  SHO:#20 - ELTE]
AN W SUN RN -ZHE B2 AN e

FES{3—0y ioERFRET. @EER-TA TeLEHC X | 2 FEe M8 82 8 ANE R 2 0l HASHH
FEENZ £V, RENFEFREEICH SN LY, 8 R 282021 EA =30 S0l 93t S0 S5in 2

HERLTA 7L —2avhfigzd AR5 7L —va, S 0/40] Yoi'ACE"Aei 2= 210140 fAS 1 YUSULCL
NESEZhTVET, SEf 2 ZE 0144 = 2R (Stagnation)t 21 Z 20144 (Inflation)2| &4
ART=tr3 g, FiH(Stagnation)E, 4> L—ia M2 FJ2t EXMFI L= A0z EF3 L, AS0|M (B0 &
(nflation) > EREE T, RENERL T 2l b b ¥, )0l Weo/guct
Yo L—a L (PELE) N e RiBLET. | = O A v
P Newd CHEI #1218 2L 2™81240 2old CIHE 22809 SA|

A0 ZHA| OF=HE| Of AE20H0 OF=MLI0F 02E0 TELY Z70ry

221410801 Ot22| of M =H|oof 0ROl STEY O|CIA|Of SZOHEOHY TR

axEpEof T3 ZLJ0o] 20t OROIE| 22|20 0[Z2|0Hof Sm=of 312t0[0f

220 ZETHA HEE0 OpgEEY SIEHAOHY P27 20 SERALO]

EI=E= EEE | ST 0r OFM| =510 H01 EE ErZ=10 =

=0 2010 &L Op=2|7h20 AHHOf S| ERED

L =o50001 SE0f 20304 L 0 0f Z7|0t0f SREL GEEL

O30 =9 P22 Bl EFY ER=t iy

=ugy =9 29 H HEEL 0N == B7

20 O 2F0F (HOMY) AZSHEALN  HSEHBEEY H2Ho Lt

seujory =30 =Hao M0 =0

=0 ] = L of S287| 0t =EE P Of EAEO|

2 AJ0FO1 LIk BN SRl 2= FHEIZLION  EIZA0H

=0 0rOf =9 oy SZHIY ZHLEr o Z2530

smz=3g  EZUOH e S£3EH0[LE0 [EAMFA ETEY

SELN E72 0ty oy HEZY IMY =Sy



52 5%

« QIZX|S HIE =213 2131 (AlphaGo)
- 72 DeepMind 7%
« 2016.3.9~3.15 & 53[2| Ci=0|A YOt 45 112 SE
- 7|Aetsot HENE 2 A

Google DeepMind Challenge Match 1+

] ) P ) ) )

(EXN : HIETV) ‘




= AlphaGo2| H{™

H 7 StES O a7 24H
AlphaGo Fan H A} 74 I E| of [ M50
(2015.10) 176 GPUs, =4 ZF & Fan Hui2t Ci=0AM 5.0 &
AlphaGo Lee AL I E| OIMI= 7|AFOF C M a1 =
(2016.3) 48 TPUs, =2t A7 E M= Z7|AtRE Ch=r 0l 4:1 5
A'ph(2%$7'\g;35ter 4 TPUs v2, Bt MBI 7|AFS T} CH20M 60:0 &
AlphaGo Lee2t CH=0| A 100:0
AlphaGo Zero |, 15 5 Epol pepe )
(2017.10) e AlphaGo Master@t Clf = 0f| Af
89:11 &
= Alpha Zero (2017.12)
- HiE, H&, LE2F7|2 ti=0A BT Hs



52 58

‘0

v BEQE MH|A A

. ADIEES GO|E YEY THL|2 AR
R CETS

SoPEL MHOM HY

22| W Goggles
. O|O|X| Q1A AD

[EE o
L 71710 Bl AEIS J|EoE B ZA

blog.intelligistgroup.com
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ORI

< El2{'d(deep learning)2| AFE H|™O|M SSH At

. CHYT 28 2Of
. gold B8 N5 By

cherry
dalmatian
grape
elderberry
ffordshire bullterrier
currant

=
I EF

111111111

olnjy 9 2&

AN d=



< E2{d(deep learning)2| AFE| H|THO|M FSH At
. ojojx| A ]

w=~

‘man in black shirt is playing “construction worker in orange “two young girls are playing with
quitar.” safety vest is working on road.’ lego toy."

"girl in pink dress is jumping in "black and white dog jumps over "young girl in pink shirt is
air." bar.’ swinging on swing."



<+ E2l'd(deep learning)2| AFE H|HOAM HSH At
. 3tZ0) mE 13 12|

o
rhr
>
Rl
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National Robotics Engineering Center of Carnegie Mellon University

http://www.briefreport.co.uk/news/taranis-uk-armed-drone-prototype-revealed-2218569.html
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