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{ Executive Summary »

Modern artificial intelligence evolves to unprecedented speed. Because of this
speed, many experts are predicting that artificial intelligence will dominate human.
Typically, Elon Musk, Tesla CEO, stressed the dangers of future artificial intelligence
as nuclear weapons. The British physicist Stephen Hawking, who died in March 2018,
also expressed fears that artificial intelligence could replace humans. So where does
the fact that artificial intelligence can threaten humankind? It can be called
human-level intelligence, that is, Artificial General Intelligence (AGD.

The AGI is basically a system that implements human intelligence. AGI can learn,
inference, recognize problems, and take active steps to solve them like human.
However, human-level intelligence can be very different for each expert. Therefore,
the specific definition of the AGI is different for each field, and the researchers are
in the process of establishing the definition while developing the AGI.

What is important here is that the AGI can be regarded as superintelligence that
can surpass the human level. If a AGI is born, this is a view that self-improvement
will reach a much higher level of intelligence than humans. This view is in line with
the singularity laid out by a representative futurist, Ray Kurzweil, in his book. If the
AGI is regarded as an point to superintelligence, it is a imaginable future with the
worries of the world scholars and CEO as described above.

However, when we look at the present state of research related to the AGI, it
seems that it is premature to produce the AGI. However, the remarkable development
of modern artificial intelligence has sent a positive signal to many researchers that
the era of AGI will come. Therefore, the international society is making a principle of
using artificial intelligence beneficially to humanity. We should also actively participate
in the trend of the international community and prepare for the age of the AGI.
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1. A4 &

A 2016 3¢ T=0] JET vtE AT ZEIH AlphaGoe AlA F
A 714D ol AlE 9de BHA 412 it O AFe dEEe AT
&< (Deep learning)o|th AFstE o 7JBEH O A3 ¥ F2E BARE UAF
A1 73 W (Artificial Neural Network)2 Shs5sh= 7lsolth. A7|A AFs5FS T
B3stn e JdFAARDE shGgste WHECE O AEHEE e F At
e 3L AFHoE SFA77] HsliAe BAdFoE @2 HolE %
A4k Zbdo] sttt A AFA 5 AA 7E2XNY ASsEsS I WHE
o] st ofyg}, FbHo=w AFAg ALbAgAX e AFed vdolE Y
fF3s7t A2 2Ey dojd Ao

ASsrgo] EAdo =2 SHAY Al 28 HAA A Arle= 20129 7
HE olm A Q1A Aol AR=Ry SI3th 20119 A o] A}
+ oF 25.8%9 AA <4 eAE ZIE3 §E 201249+ ASssE 7IW S o)
el A F41 7 " Convolutional Neural Network)S &858t 16.4%9] A&
7153t ol AL HAFH HH Foke FrHQd AT AHAE FEITIHG FA
g2 Ao A BA7EA] o] F oWt AlphaGoolAl &8F AF AW HA] o]
n 2 Q1A &8H dAdFAFHolt

ASshEel AeAtEl= HE vksoly olm x| Yol XA =t AY
A%, w48 A4, 7IAl MY 5 ASTgES U ZoklA M 2 A=
Z1Zsta Ao 23y ASsha2 54 £kl AA3E et ojn A A
= Z 3t dE3AATe] 24 e ZF & g Q] WEed addE T
st ASehge 2 A Yol AsSsol i stAY AdA 342 e
o] EoHAAL Sl= AA oI,

D A3 AELe S EHAEE)Y JAHAEE 19 dA)E FAHY, b5 ==& 3hte] F(ayern)
o2 AAZL AFANAEE #e F9 F(ayenNE ZESFE Zo|7l AR, dutroz AFAA
BUTE 2 FAHFES 71U 5 A

2) AFEFe AFAR] EE2E U] A= JE ngr) AT v =EG, AA-EFEA AMEEHE
g4 3F4(Rectified Linear Unit)e] =+-& %— HHE AT 23}

3w 1871 mith AAbA B AR 9 A2 2d] FAET & Fojo] HEMoore’ s Law)ors A4k g

AHE AEHOoT 1 Ao suy;uk o tq e HEA g g3 1Y A 24 =) (Graphical
Processing Units)e] th&3l2 AZ3 & Q3 A hZ 7raA

4) Imagenet Large Scale Visual Recognition Challenge(ILSVRC)E 1209+ 2] o]z ol A 1000714 2] A A&
ERSt fXE e 4303
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9122 A vH(Artificial Neural Network)o]th.
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FA AR e Ao] ALt WL FAEL HE AIRLSS
2 %(Human-level intelligence)® YAET}H o]AL QXY HERE &,
ouE Holay, tokd EAS <xse fANS T2 FAHS THI )
At =8 HE ATA TS @s

#7F AUtk WM& AFA %S0l A4 (self-consciousness)el vt 74 (emotion)e] 2
{371 &2 HE AF3ATe fs =240 A (physical body)7t 2 237179

meiA M8 ATl 3t Hol= ol =4rt M Folth. 1 ATt
2355h7] WEol, 2318 dA7AE0l BE dsAsol e ZAAE e vt
© o1 & F du dA dFAUR0l HE A3 AT AL FEY A=
TS ZAZA R slgEOE, HE AT g Fx2E 2457 sl
TEAeR AAS e AzHoZ & F du HE dTA T EokellA
gitstA &5 F< Wl J=HA(Ben Goertzel) BHAME o]AS A HE AFA
7} (The Core AGI Hypothesis)olgtar A A3t} o] 7Fdo] @gd ¥HE AFXA
T2 F2 dFA F(narrow ADNe HHhiZido R FEE F At #H- )

6) AZre] 7t AW WA o m FAS=Tl tiE AeSA] e FA, 24 (consciousness)¥ A
(emotion)ol] W3t F& Wk QlIzte] &ty FE3tE= HAd W WAUER 5
7 F& AdFAsharrow AD> AAZRD m#EgAR] #Ho] AzoUdRay KurzweiD® A4 The
Singularity Is Nearjoll4 Z&71€ 7/fdo® 543 ol 5AHI AsH Y5 e A=dHow
Aot F& JEATE oy TS ot MSANGE, I FFo Z2aHYH AFA
< AFA T HEFHd = = 5 Ao

oot e

Bastth 454G F
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The Core AGI Hypothesis

c FEF HUEQAN FB) FT WEHS 2 AFTAS Fx AT A7
o Zwol A s Fu okd WeAdT wosE A

« d : the creation and study of synthetic intelligences with sufficiently
broad (e.g. human-level) scope and strong generalization capability; is at
bottom qualitatively different from the creation and study of synthetic
intelligences with significantly narrower scope and weaker generalization
capability

A& : Artificial General Intelligence: Concept, State of the Art, and Future Prospects, Ben
Goertzel (2017)

olg gt /EAe] ME AFATs LEAEY, AFTTEFS o2 I FFdd =
F3hA ZYo. 28y Ao Sid AFA T 4 2 £55 HHA
HE JATAFY =9 7t otd = 3 oA <l
Future Life Institute(FLD+= UAFA5 AE7F 1,634%H < A-EA 5
o] =¥ A7|E HAEZXA ok 1 A3 459 Holl 50%2] FE= A5o] <l
he 29 Aolgta AW, QIFte] BE AYS A = dle= 120d9]
48 Fo2 o=gdut8

o
=
o
4
E
ofo
= e
of
X
off
o
>,
2
ut
e
o)
QL
e g
©
41
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< 27 EA(self-improvement)ste] QIS Hold+= 2 <18 A 5 (superintelli-
gence)°] == Aotk MITY &3t wQl W2 Harta A HE A3A
5o S 2 2UFATe Yrd HEH9 o] A A HE JAF
Ao @3 FEZAAV olygh, AR FESE BAZ FHHoF S xS
AFA T AFTAEL 2017 o} =2t &30 AFA S o|FA &

8) When Will Al Exceed Human Performance? Evidence from Al Experts (2018)
9) How to get empowered not overpowered by Al, Max Tegmark, TED talk (2018)
10) oA = w} A1), Future of Life Institute (2017), https://futureoflife.org/ai-principles-korean/
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<I¥ 1> oAl 20} 23Cf Al & F
g of Y =2
- ClEX s AHAFe ZE= HEMo| gl AXsS Hesk= Zdo| ofdzt 2lZtofA
= F25l0 0|22 S = Xs2 JILst= Zolch
od 2| X[ elaX|soll ot FEXoll= AFEH = A, ¥, g2l 2 AR AT S o2
- T | Hes moel /U 0182 2ESPY| Y o 7u| X|@o| ek=|ofof Fhot,
ity ol ClB X5 ATKIel Mz QlokX} Zhof| HMAMo| ZAMEH wFIF JA0{oF St
A1 E235} IS X|s ATl JHX} ZHol| #E, A2, FHMe| E5p7| =M= o{of S,
2 15 CIEX s AlAE JHUHEISE2 oHMI|Fof Cidlsl] FASH JiEE mstnX} MIA
=< oz @sfjo} sich.
ol X CISX|s AlAEIE 2tF Y Fulo| ZX oFMstL £ orMEfjof stn, ME Jhs
== st AS Jiss 4% O oE HAEE 5= Aofof s},
Mo FHAM | SRS AlAHOl £A2 Lo HP 1 0[RS HHeld £ lofof i,
AR Sy | AEFE ZTO slo] MSAAEl ABEC, el 2l @IITIF AL E
2T TS | A uEane Mg MSE 4 glojof it
D2 ABAS AAEel CIXo[Let MAKRE oBAISe AIZ, 28 ¥ #HEo
el SN ofgioll et ofsTAHAl0|H, olof w2t 1 FES YAt Mt 7|8E
7EIcH
(=) jura } = =23 sl = 9217 SH &=
JhR| 2 R IE=Z ngf—*.&l SRS Alﬁ_Fé!S Atsste st 19 ZxEef dso0| 2lzte
JIx|2} UX|SIEE MA =|0ofof ST}
ol7to| F}x| CISX|s AlAEIE olZte| =AM He|, Aw 2 B3 ciekMe| o|Alof| & gtst
== EE AMH x| 2= 0{of s,
JHolmE BHE ol8X|s AlAEIS| HOIHE &M 3 22s=He| MA Sk, AIRSES2 1 ARIS0|
=< MASEH HO|E{E M A | & SHE = U= HelE 7ok sict.
xteot JHol™ B 7_H°_|7SE01I st ASX s Melo] AlEtEe| MM = QX|E ARE FESH
EA45HM = o =k
230|Y CIZX|s 7|=2 Zthet B2 AlROIA =S =1 g2 Ao{Fo{of T}
SsHA Aloll 2|5 O|F0{Zl AMZX HI2 2lFe| ZE FEES s D2l SF=ojof Sicf,
olzto| Exjz | LU0l HEE SEE IUSD] 9l olzie olAETE eIBAS AL 2l
T e She iy U ofR5 Meisjol Bhoh
i nEslE B S AIAES] SHE FoFl sHe ALE ATt A|gste AlEE
2 AY HE FHJ= AHo| ofHEl O T™E =Fostl JiMslof st
olZX|s F7| dH™ | x|HXl 2zX|s F7|9| #H| M2 mT|sfof st
o|lZX|= ==do]
d8Als s=Ho sto|7t gleBz &% ol@mX|s sao| Alskxlof &5t Z2 MM mlsiof shof.
i - T —
= o A T3 AlE AT M™ol oAbl Az HslE T £ ez, Jof A8 &
S-S AT Xp2lS ABStD elsfof Bk
o5 olEX|s AlAEHI0| Eelists Y, E5| xW@WHQl t= AEN 2[Hd=, offat=
T odstoll gh= A& 2 ek wajo| SlukEl s ofof sict.
o|ZX|= A|AHIO| MM X7 2L} XPZ| IIME £E5H0] HE =X = =X
S8 Zelstohs ) MAEl A|ARI2 A4e o 2 EX =X|E dtotof sich
mEol & FA5e da| 2R=c =2™ olal2 9fal, 12ln ¥¥ =Jif =Ao| ofd 2=
e = olFo| 0|22 sl JHet=|o{of BT},
A= @ ofAl2at AIYA! Future of Life Institute (2017),
https://futureoflife.org/ai-principles-korean/
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3. & AT 97 %
(1) ACT-R (Adaptive Control of Thought - Rational)

ACT-Re tHEZ < 71524 HE ASAT AT AA o7 = (Cognitive
Architecture)l2= 1973 dHH AlZE 4 4 AdFAS A7 ACT-RE <
Zke] 1A (cognition)7} B A Z-F3t=A o dig oS HFHE 83 72
st TheFst A FE s Adst=d F S5t ACT-RY o222 A AgddA It
AE FEe AR 217Ee] 1o Ao tigt 7 (assumption)S F3 P HE T}

i3
o
o
Ok
>
olr
lo
N
I
X
i)
4
]
ok

ACT-R =7 2ol e 7

I

[28 1] ACT-Re| 7H&X™el S &
At& : ACT-R homepageo|A] A++/d, http://act-r.psy.cmu.edu/about/

ACT-RE &3 AFATE o 70071 oge] ol=n, hEX
AZEe] 719, AAAdAA Y, A HAS, ws T o
e ARt 20179 79 71F 7.5 Wzlo] FAH Yk

b

12) /1A o718 A = A3 AE Fx238kes ol&L5 7IARA A TS EoF
13) stmo] & ZA, AU Tolo] 719, 2o ol8l, oAt &%, HdY] =F AEdIAd T

14) ACT-R software, http://act-r.psy.cmu.edu/software/
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SPRi olfFelZE A 2018-002% HE ZX s 7/idn A+ &
(2) Soar
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Architecture of Visual Intelligence
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f - -~

MODULE TWO MODULE THREE

Brain OS | 3D e Cognitive Core

Sketch

[22 3] CBMMS| AlZtx|s 7= J1M

Visual Stream
At& : MIT AGI: Buliding machines that see, learn, and think like people (2018)

15) MIT¢] AGI #<¢] “MIT AGIL: Buliding machines that see, learn, and think like people (Josh
Tenenbaum)” oA &<k
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16) MIT¢] AGI 79
17) Pham, Hieu, et al



SPRi o|#2|ZE X 2018-002% HE d3xs2 Mg A+

2

Controller

(RNN)

pe| 0|2 4Dt R eE S5
Controller 44l
(22 4] NFY Tz Mo J

At& : Neural architecture search with reinforcement learningof|A A+

Aoetae NRd AFsao WE AFATOE 77 AL s ¥

; %3 AP E dolEe] BAR Aotk §-

g % 2 ANPE dolEIt AY U
TF2E AT Yoks A AAE] WEelth 9o 2R AFHA ol Aol A
w2 glzel 4 AW HelEE g dolHsh 433 oE At
S WA SAE BA AEEE AES ASAY Sel A B sHTE Ho
. olvl Shrdl ABAAYl HolHE £1H08 steal) A 493
¥ 317] wEol, o2 FB3ty] A% ol Basithe Aol

re
4]

%

sPR

»
IH
im
40

o7y

b®

12



0
Bl

b

3l

=]
il

ol
o
3
Mo

ol

ofo

Tl

k=2

SPRi ol 2l ZE 2018-002

4. 4

)

TH

<= A¥ga. dA

B

3 HERE, AT 3

19
=

A2l A

Ho
ojo
HH

2277

X
Ho

0

B
X

)

{n
;O_l
éo

AR ™

=
=

Aol AT AL

ma

éo

D

—_
10

Ho

Mg AETAS A7 AYET Yok

i

o

o] ] e F g ~(neo-cortex), &

22
A

0]
Jo

X
Ho

A}

A

oot AAo M= A=
A WEA AL A o] FA & ok

59

AEA]

2l

]

)

=
Tk

R="Nye)
=

]_

A

_?_

%o}

i

o= o

s

c)

, ¢

AT,

al

oA A A 2

il

B/

—_—

il
B

o

13

S SPRI AZEgoyMaITA



SPRi o|#2|ZE X 2018-002% HE

[ ] HE Aol ik o3k @l

2= Mg A %(General Intelligence)o] Ytk o] ML 2 5e FA83l7] &3
Fol d7aE2 A= a4 1

v
oZ
b
A
o
filo
s
z
g
W)
®

HA 282 3 (Pragmatic Approach)e] At} o] el thx A2l o= 1950
d gy JFdo] A ‘{FE HZE’ oty {FE HZEE AEH JAFA T
thstoll A F7F AFERIA] AT F A=A ARE A= Zolth oA
GoisiA B Alge] AsH JAFATY 7sd S-S Hluste HE AFA
o WHets HZolth tA wekAH, AHEY A FH s WelE wE <l
AT 7lswo] LHFUTHH o]Zlo] & WHE Asolgte TR

T HAE A #Holth HE AT Agstd #HE 484 ARG
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18) TArtificial General Intelligence: Concept, State of the Art, and Future Prospects;olA] A7§¥
U&= e

199 @ <o) Ainguistic), @ =& -3t (logical-mathematical), @ <& (musical), @ 7234
(bodily kinesthetic), ® &3IF&(spatial), ® th<AFAl(interpersonal), @ =A-7] ¥ (intrapersonal),
kA F=2o] H(nautralist) A%, o5 A5 o], Gardner(1999)

20) 1A (perception), TF(actuation), 7] (memory), st<(learning), 3E(reasoning), Al & (planning), F5%
(attention), 5 ~](motivation), 7+-g(emotion), == & (modeling self and other), A& “d32}F-&(social
interaction), 4=“8-(communication), 78 &% (quantitative), *Z(building/creation)
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