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SUMMARY

O Necessity of the Research

O National policies are needed for domination on artificial intelligence related

value—added industries and to catch up AI global technology competition.

Q Problem analysis

QO World: rapid expansion of the smart machine (with artificial intelligence

technology) market, and large—scale investment on Al of US, EU and Japan

Q Korea: Absence of systematic national support systems, low investment

results in lack of competitiveness and commercial innovation

O New IT paradigm looking for breakthrough to overcome current computing
limit, but Korea lacks of preparation, may fail for first—mover technology

acquisition, needs to establish Al technology development strategy

Q Policy Proposition

(D Building platform and technology development

QO (Needs national support for a platform) SW-HW-Industrial App. infra and

platform supporting Al service and product development

Q (Practical & Local Fields: autonomous intelligent car, medical and digital

assistant) short—term intensive support on the field with industrial

_Vi_



competitiveness, need Al related industrial development policy

(Convergence fields: intelligent robots, drones, intelligent image recognition)

Need to support commercial areas that Al convergence is essential

(Base technology fields: cognitive emotional intelligent services,
semiconductor, mobile support) needs brain mimic SW/HW architecture
research and brain—science collaboration that is essential to learning and

prediction function

® Improving the legal system(Governance-R&D-training, legal system)

O

(Governance system built) need to elect tentative Al specialty management

committee for the promotion of an integrated national plan

(New paradigm R&D promotion) needs long term R&D promotion such as
the US modeling the human brain and EU R&D promotion for Al—based

technology acquisition

(practical manpower) Systematic human resources development program for
attracting talented and advanced capabilities and a leading global position in

the secure artificial intelligence technology

(improving legal system) needs negative style legal system

Industry activating ecosystem development

(empirical test platform support) high—performance computing powerm open
Al platform development tools and SDK to support startups and small

company

(Utilize advanced workforce as a collective intelligence) operates artificial

intelligence Brain Pool

(Research results sharing system) establishing step—by—step artificial

intelligence R & D research sharing center for and research results

= Vil -



O Expected Impact

Q Developing new growth engines for Al related industry

O Improving international competitiveness by a new industry pioneering and the

preemptive development and commercialization of Al related technology

— viii -
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- Atnet X|sEel dele| ZX o Zzl HAHLIES olsHet I mHIFHL| Z|Alof| &
st A (O= SsXsLUHES])

O Nsaiel sAE Bles dxiLioly @ Bl
McCarthy . N .
(1955) (The science and engineering of making intelligent machines)
Charniak
and 013 AMZEES 0[Z35t0] 2lzte] MMM J|sE A+d= A
McDermott | (The study of mental faculties through the use of computational models)
(1985)
olztofl ofsf +Al=0{A wf Hst X550 2st 7|58 MBsh= 7|HE 2SO0
Kurzweil e 2oz Ho|
(1990) (The art of creating machines that perform functions requiring intelligence when
performed by people)
Rich and AFEZI E& =210 AlEECH o 282502 U2 & & UEE 5= ¢+




Knight (The study of how to make computers do things at which, at the moment, people
(1991) are better)
oIZte] XAl ASAA0 AN AXMN nPES o|Ssi Zsty HUSH= A
Schalkof | off cHst o172 £0¢
(1991) (A field of study that seeks to explain and emulate intelligent behavior
in terms of computational processes)
Luger and | X|sZA ol dSo| AtZstof| gtst AFE 1tstel s 2=
Stubblefield | (The branch of computer science that is concerned with the automation of
(1993) intelligent behavior)
olsx|s2 Edet dFdo 2 A, 2X|s-EE M, Aias{z2 Izt
o| oJAtaE ST, =TS 2HI=9| ols, ZEE T&5hk= HdE S 2Zto| =
St= A2 RYst=E Jl=
Gartner (Artificial intelligence is technology that appears to emulate human performance

(& =o|x])

typically by learning, coming to its own conclusions, appearing to understand
complex content, engaging in natural dialogs with people, enhancing human
cognitive performance (also known as cognitive computing) or replacing people on
execution of nonroutine tasks.)

£A0tE 717|= XHAFE(RISKSH Z[Asts ¢n2[&0] HEE)o| AHCI=

)
g iz 8 5 s

technavio
(2014) (A smart machine is a machine that is embedded with cognitive computing ability,
which uses artificial inteligence and machine learning algorithms to sense, learn,
reason, and interact with people in different ways
AO0IE 77/ 224 52 Cist 81F sfold RE $88 5+ =S ot
BCC
=l StEo] Y AZEL 0] A|lARCZE FHo
Research ) . .
(2014) (Smart machines are hardware or software systems that can accomplish their
designated task even under conditions of uncertainty and variability)
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] *
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of Opportunities: Rich Data and the Increasing Value of the Internet of Things,” 2014.4.

O AFA%E 7% B
- CIBR|S 7|E2 AcE BEHEHE AZEY 0], AAE SE/ISSIE OlBX|S,

THE DA XHFYOR WH MY

SAEER TS

BN Watson
DeepQd,

Won on
Jecpardy [11]

2000~2010

Intelligent Agents

1990~2000 Machine Leaming & E;m
Neural Networks ' !

Google Brain IBM TrueMorth
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<E I1-2> Ygsls oZ2xs

7|
2011.02 IBM Watson, ‘Jeopardy ! <& IBM
2012.05 Self-Driving Car, Nevada® A|&HE &5 Google
2012.06 ‘Brain Project’ El2{d7|8t n2ko] 2F AY Google
2013.05 53 283, IAHUXE MH|A IBM Watson =2/ IBM
2014.01 Deepmind 7|2 oI5 Google
2014.03 AFZHOIAl J|=  ‘DeepFace’ 2+3? Facebook
= 2 Alot/23 2t
2014.06 Eugene Goostman, FEHAE S1} o|Lioi Al
2014.08 F22Z Z ‘True North’ gtz? IBM
o=
201411 | QX5 2R ‘=22’ CfstAl MF wE? B
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201411 o|0|X] Z4M Z=A7|= “Neural Image Caption’ ZtE” Google
2014.12 Stanford &k ‘9I1ZX|s 1004 ZEME" wxd Stanford x
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p 2) 2201Al 2NeS EHOIAS HETE 97.25%=2 Q1210 A & HET 97.53%0 JIhE =Xl

> 3) 542 O ERMIIAE O Jl2tol 2 1002HHS] CIXIE %@, 299 5,60020002 CIXIE AlHAZ RHE S 01510 AFE
I USA S AANU2Z2 SH oAl 43

> 4) 20143 AIEEEE2 9008 LA 386ECZ M= AFEILH 80%0 S&E +T(M2EZ 4228)010H, 201 1E2H 2021
ENXl Tokyok &Ad2 SHZ H7 =

» 5) OI0IXIZ Oloiol) OIS A0l OloHE 4= e SEHOZ CE £F0=2 SHUAN UHSHA MAY S SgHo=z
e = ISl WERKIAE UXE w+=(digital brain surgery)2 AIEdl &

» 6) The One Hundred Year Study on Atrtificial Intelligence, Al100
» 7) Baidull EOI0IXl AAEES 0|0IXY BHME 28 HIXIOIA0NA 5.982 2SS JIBE22M Googlel Ol2E
(6.66%)2 S0HAM MAHCNAM IHE 28t Ss2 BL(AE2 o, 5.1%)
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XA{2|(Natural Language Processing), @IHE1QIAl(Pattern Recognition)2 X|A|

_14_



__Io
Ho
ol

ol
or

Jjo
K
Ho
ol

Hﬂ
~NO

Fe A9

0|

FgHeoz 3%

ol

0

o

}]

°

9

A 127}FA

=l
2
1

©
=

2
[
+

Fe A

o]

a3}

oF7} i

T

i=]
RN
L

]

A
=i

-

s

FHHoz JF

127} 2 7R

A

=

Al

R

-

3}

o

AZHAY A7

: A Modern Approach &12820)
q

=

Al

s

L

3}

2(2010)& SlF A5 Fofoj| A 2]

Ry

<
o

WESE
EE

!

—

—

.

Zr

1

o
“

P Hsk

-

: Staurt Russell, Artificial Intelligence

Zze el
. olx 2z

o

O

> A=z

£#21)

H

B

A A #

=
=

oF

i
A

g 7]

)

Jo

Ho
)

SRAFTE], S

44l

(==l

Al

_15_

- IHEQIY, XANX 2|, AASH0, 2RE A, HFE H|H, 7t
=2, AO[HUElA, Hlo|EOtold, XS



7lE S

I E O A )
(Patt 1740 2lst = - 22Xt 2 S AEAT|I= A
attern
i, HAEM= MEHE 2ofoM AZste|D R, EZ4F el I{E QA2 OFA] AI1EHA|
recognition)
XFo10] % 2| _ L
olZto] EE M= AHAOIE ZAFHO QAAMA[ANM AME|st= &
(Natural language - -
. AEAM - Ao ZE AAH - XFHA I Y9 50| =&
processing)
XS 0 3 _ . 3 .
(Automati - Mlof cHatoll oj2| MEst =5 4ot AEE =Y (feedback) A1SE H|WSH0{ O
utomatic X .
QAE ASEHeR THohk= Hof
Control)
EREA EX0| st otstolAt T|sste 2 2Re| M|, MxX, SSE0E OE
CIXIZRSS |- X 2EXRSS2 MstEl ALK S ALSsH =&st etde| =ast =58 24s5ts
(Robotics) g st= 2lAs8EE EXRNA Fojst= 7=
AFEH[H AFH "2 2R =2 UteEs HFE0IE AFEZE dMA HEE F S st
(Computer vision) | ZE XS CIE
7tabsi Al ofH SXst &tZo|ut Al ARER TN, OJAS ARESh= AIZ0| O] Ax| FH
(Virtual Reality) | &% - 8141} ASER S ot U= AXNE 00 F= IZ-AFE Aol QIE{H0|A
YA AFE |- SAGEe| 2o wEt ASs= Dl2fe M AFH
(Quantum LAt sto| EAE M2 HAXN2|VL JHSohXH T|Ee HAo=E sfAE o+ QiH
computer) | Ctetst 2XE & 7ts
NESFE Asbz|arstel st 2ot2 FEQ| Cist EHE OlsHete=2M HFEO| o/t 2txst
(Automated | AtSFES 7Is5H ol= 2ZEQ0] JEE =22 &
Reasoning) RISX|Soi7e UFZ o|EAA7|ntet & Hetnte: ZI2 2AI7F JUS
AO[EHHUIEl A = o = o mleil oalw [ — A p——
. HE X 7HE Z&ot= A(RIM Hojet S4l 2HE SEHE=E ¢+ st= 2
(Cybernetics)
Hio[E{otolE M2 dlolH ZI2H A4 U= 738t A22AE Lzistof, Djzfo dd Tis
(Data mining) | 8t AEE F&Eoli i1 oAt ZFo| 0|Zst= 2HE
XSzl IBXISH 7|s2 71T AZES0{ A
(ntefligent Agent) | - ALSAIE EHZxstD Bt=El ARE 2tH HFE QIZIS thAlsto] AAIsH= AT
AlHIE# .
= AFE7 HEXRS X2 olalist, =2[& FEVNX & + U= AMd Xsd
(Semantic web)
<E I-5> SH=ENEHSXIERI(201009] 1271%| QI3X|s &H 7|&E0t

Q Venturescanner(www.venturescanner.com)< Q3% 719 EFshdA] &

d 7|Ee] HFEE A 1172 257

- (DMachine Learning, @Natural Language Processing, @Computer Vision, @Virtual
Personal Assistants, (®Speech Recognition, ®Recommendation Engines, (7)Smart
Robots, @®Gesture Control, @Context Aware Computing, 10Speech to Speech

Translation, dDVideo Content Recognition
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(Cognitive computing) - QIXIAAHIZ HO[HEEREH I AAEte| FE2ES Sol 222
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%%EEJ_E:H OI_IE:I.\_LﬂO|ﬁ 01|§ |' H=Z—" o 1= © H Tl 1 = | = I'
(Pred | 345 siE
redictive application _ o L )
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O BCC(2014)2 2mtE 71719] e} #RAst] 6714 71&S AASHHA oF&2

- Ot HA oAIAE E(ex, Sir), QEE|ME Of|0[XE(ex, A2tz 2221 0fA|
AEE), QXETL AlAEl(ex, BICIH 23 AlAH, AOIE T2|5), @/AHICE &~

_17_



E90f(ex, DAl RUIE{R U EX| AlAH), GRS 2R(ex, ASTH A2, G2
Jleh A0jE ofdllex, £ HED)

=

- FUlEoz ADE 7|7]9| HAIZ 2ls SHAY|E

-

OHAl Am|x| 7|&, @oto|22

=T =
2 L MA, QUAl H|NM, @FM Fol 7|, O, @MY, @ ME2

Q JdsAT 7le £F7F BF

O YoM AEZ JAFAs 7w AtElcdA 270 o 54 d9< 7=

2=
=
02 AFAT /1&g ohelsh Bol 137142 BF b

oC

- DOINZFY, @7IABtS, @, @Reiof H2l, BO0|0|| 2lAl, GSALIA, @
HEIOIA, @ZFE BIX, OIINEA, DYNAFY(RY UFY S M2 AFY

zeh), DAOIE 2%, Q71|

N
M
Kl
oot
e
A
O
N
ri
>
10
>
B
i

ALtal B2 H 3RS Tractica BCC
Venturescanner
(2012) (2010) (2015) (2014)
OIx|ZFE O O
7|A15lE O O O
EEE o
Ateio] Xz O O ©) O
O
o[O|X| Ql4]
Pl (OlolFHE*) © ©
- O
2494 (20fH ) ©
O
i |
THE Ol 4 O O (KA OIAl
RS Hof ©)
HFEEH HIA O O
S g= O O
_ O
AR FE O (7 ZFE)
O
= O =
ASFEE @) (=5 oll) (M=}
A| A
AlO[H[EIA O
dlo[E{Otold ©)
X sAZ O
ADIE 28 O O O
- = (2HEIA)
A|HIE[ O
&k FHeIH|M O o
olH|C|= SW O
CE I-7>Q23KXs 7|z 27




O 7 7]EWMA(2014) AFA T Z

- EE o OjEfrE WA 2014, MEEMATA E201Ey | H e F(KIST)

—

2o & E&F @ BT, CT, IT, NT,

0

>

AL

ne

Ho

£ OF
>

Ho

o

o

Pl
N

W o

I
| 12 4 S ZOH(ADHD), T=HE OIS

>
[l
ol
A9 oM
10
Ju
0X N Mo

> 1
]

ruloa o
I
=y
0Z |m
o
4 >
0

I

N>
N 0¥

Ml

>
N
£l

o >
N
>
Mo
Il
i)
>
00

)
N
B o
Ik
0z
kA
[l
oo
|0
U
=
10
Rl
gk

r

[ |0
B
4>
HA
lo
FM
1k
N
[l
e
ot
2
>
Il

Ml
1
g
r

0E
>
oY
>
Hl
=

=
L oIX|7 | 0 J|s

kl
>
1
o
i
N
or
=
=
2
°
lif
d
»
A
gl
o
Dl
©

x

>N
N
Fob
e
-
o
_|':_|
0z
n

i:8

1o
0l0
0
N
T

W | rr
m

(@]
=10
0
rr
-

NI
x
mo
mun
o
2
0
X

10
Hl
)

o 2

r
m
=
rr

=]

=
.
L]

N

ol

==

L8
An)
o
m
ar
]
|'O
[N
i
_gk
0
AT
A
=
0
1o

= I

]
o oY
3H
m
id
o
In
=]
. 00
of
rm Ho
\d

om

|0
il
ro
>0
I

or
H

02
o>
ba}
riok
2
i)
ot
o
:Oé
i
HF o
e
4 o
>
i
Ol
]
N

K]

NN
1o
x
>
(]
Tot
Hu

(neural network)2|
. =& F#ds5t1 U=

15| 23H(neural network)2|

OEI

M
3H

DEsiM BhE

3
E_I

AMZA M| Z(neuron).
= TE/EHEME| 7]

XeE|gxe| 4H

I
3H
om
3r
il
oy
3
m
or > I
mjo 0N

pabkstm, nEel HE

g

Mo
o

EH

2 =Eod 7
Z15E{(neural computenE 7|&2| =0|2Hneumann)d

Z{TEE{0f REAF AZEQ0{Xo2 BO|AZl A
=2 =438 JlH 2t 7| 2 A2 =9 Fli2
AZFEOlolR VGAS ol VGAE =4 _HHI ols & Al S5 P_ﬂil P
i 2t SAE flst 7 ClHEo|A 7= SE
UI/UX AR H AE QIEH 0| A
ol Al ZtEofelE VGag ISAIZF &X| Y A&
= —
CIEHo|A 7=
ool £H. 2AME Sl Aol X &S A
pN]=E]

=AM gro| HLst
alls B ES J1E 4 UM AAR ZTHES 4 Y=
SHAFE=E 7=
orE s B _gzjromgg s 7|9 —’*._*—é,FS_E s Zﬂ_f
812 31/0f HEz| AdESE BIXIES Qs JHet= zjgg_ MxlE =2 0|25104
CIZIFE|9| 7|SE EMATI= 7|8

< & 11 -8 > BTechnology

_19_



F

—

(<}

to{ HM|A|

=
=

—
°

E[QlD
X

=
T

7|2 o
. XA}

=
=~

2 U4E =
HIFE A HET|sS 0/85t0]

E2EX™o
— —1—

o
aT

-

all

£

i

ilo

wa
y

o|sto] H=[X

ol
oF
ol

o

Ato[E|E{9] 21X & ¢

L

—

METSEN

|
o

I25FE A} -

°

tof X

°

(=]

=
o

CHEoZ Al

k=1

oy A

tot1, A

A
=

AHRemote Sensing) 7|

1

o
, 1 Hgoll MESHH 335, Cf

El
Alsla

oj4x|e| Z=& A nfyE= H|o|H
el

<t

ol
oF

ME|AE S35

=)

i =7 =2k e
Ho| UELFF

O

A

IAI

&A717] 2
a

EAF

AH[7]7]

= 7=

110

__A_I
U
o]
o

I -9 > CTechnology

A
=

I
o

<
AIEE 7|

sif 2t

9

ol

Atz
A EHX] AIAE] (H=

wHIHE A 27|22 0|8

7=
A
=

7|

o
o

AHE|

.|:|.|

=<
-/

L oY Al
- off

H2{=ZE2| Aol 54
elx|

AN A E

b

AsH & UEYD 7l&

ITZ|2t
2LUEE
ITZ|2t
2L EE

o

ITZ|2t
==

IT7 |t
2UEE

R0

ol X|2} st

7|& MH|A

AOlES

_20_

A
=

23 7|

iLr

124 2f0]

I

AOIE
of|of




_ o ol
o 3 & W3 | o 4
i N W o un El .
dr = | "3 = m ioJ _
o < oK H0| = 0 _”__.._ _l_ by Rr =__=_ %
%l o G 5 T 4 12 0 E H w B A k-
0 or o3 2o © [ = P o | < 0 0 -
oA 10l i S |op o ® K o ™ c O W | X
. o= uwlol o of X0l W] < _ 2 = ! |2 < i =
T il H = ol K X polr A <
a_xa_____uo ._/rmolﬂ m_@ym <l o = A__ﬂﬁqm n Eamwm_mwﬁ -+
LR ST oo i W ap o 1o | 2 ez XY o
Kl 5 o NE S < = E BT N ENNE: a_m%w_u.Am_u
50 5y U0 5T T T T 0o B osE_EAEE_E4Aﬂ A &g
5 o SRR ) N oog ME 4a1aw7 mi= WK
R K =5 i o0 5 e TE e A_A_ﬂ%;EIM %%mm__.omlmﬁ_g
< =] < B 0 - D= AL = |x B KN & o 0
I KK B ) S = = T w1 @ ol o O waﬁ_ﬁl@b
S |2 mcl = 5 2 s o] S /<! R
=g (KU - K < ol_oMoﬁ K m__o,pE
S | gl e 3 gr | - i I iz o £ & % ]
o o wo [ £l H S B R g -
0 a S &3 m:E._::a/:_oE 1] WWH
Kr o < m W K = m T
70 < n & @ ¢ ¥
o ol ~ <
< i 3r e
m_m Uﬁ or 1o M_ o
1 = =
= T Yo il ) el = i
& o w0 < N ] = R s 3
Bl - ml <0 - 2 [} o D T | oE
5 Ur ol = ° ol nm | B2 ul
K o~ 0 = N 3 E !
o] < ~I N 2 wun m ~
<l - o e H o0 e o 0lo
— il 7 2k G L =
o < < < r =
K0 K = uf
<0 S - =]
OH T S — <
ol = K 3 _
K m_._l <
b = S me
5 = =) m 5
=] i = S
:/_”_ T n el
™M :l

- 21




= |0
mw=Mw= o
o Wb T T
_AE_..A_V _|Jro (<0 w ._Mw__ _”__l, m___% u_.n__u M m_m — % Y
W W sz & Mok g NG AR | 3 R
Al IERNE LR @ @m BogR |[FERN R ot w |
MHTIMIEWE sw® LEF xS = Rotgyl g W
TR BTy Ry R he (ol i A TR ETH T _
K-~ R O ﬂ_%ol.%7+xf|_ © ' RO == (o o |y B o< m o S R’ |gp oH o _
o ™ olx K 5 4 o U N o —<|RM mﬁi_,o___oMmu___ﬂMoIEL T o |on M = af
OF o oll< KM |__._H.OI K oK I.IIO.I N { oM K o Bl = < ZI o |_ N | ol A_H_ < - o A_
2wl ol W ! __orgAlf_E H%x%?1§7 =5 2 p e = W oy I wE <
T = PN 0 > M _ |4 ol e N R X =z A1 FIE DM T 0 oS HE <
o_A_.._ ol KF~ o _.._OI_._._@ nA.H )= | = mmo IAﬁ L. K|r K El_ il =l _M_W m_.u S W_E w o Kr ~ o3 T - ) i < ol S
Hﬂﬂww_#r_x_.__du o Oy m_ﬁ_% %_Em__P:a_ e &.ﬂmol_w_: <0 0 2 W oy 7 o
= — Kk @0z = D N T T T 3 7 =
= | wl_ Wil & o PE oy dol < mo& A =L i y_m m o X 3r W o3 M_Au__w o uo M
— T = T H WL S s ol . [0 al ©
_______D_:_:#__L%Al_aoglo_x & i U =k (K 0" < JExlax A ), B
Ix_._?élu__oo_u_a 55 Nl & o J = T = __%_: F Rl ooy M EOELH___ﬂi___
S o odle & XK ,o_.__._=4/=oo_._|o - | 30RO N - 20 = 3 = O = ﬂ___o___o_____our.r:_'L.
Kl o<|=r ol <K - < = H = KO ™~ |y | S 0 o = up| ™ o3 o 10 o
?_,o_._A_'m._o N ,E____m E_m___:wonA_' = Ky 7ﬂA|__A|__ANEoL_mEﬂ|o_ woul_u_..__._lJ|A_|_|...,|mﬁoﬁ_oE_oMom_._ﬁ_._E
Hmﬂ..r_uAu_nﬂgoEAm._A_.xloﬁmE < <t A._..Au._n_lxro_._“__.A&7._|.__|ouEmu|mELﬁow@xﬁo_:_:u s
M?_wo__uo___rm_o_ngumﬂ S I T L aﬂw\n,ol__x:__wugﬂmm_QngM_A;_Em_Elg
> T oK T 4A_. [ ||J|| =l E] __o_.le_”_ElEA F il 0| o = ._.1wa|ho_
ol X' Kkloo ofu % oV g o 1o o Sy _ATE = i - KH 20 |~ o — [ 3 2 T [ " T Uo ol
M|z D E Lp RO " ol_&m_Jg S < LN W w_l.&ﬁ%g%ﬂ 7l
n o wr KF IR = <K o mw =< =7 = |- | CIRCH N, TR
o8 o1 N N = %) AR | TR B g K- Fi_
o - ol T ur | = M # 5
=z N | R Rl <+
~RO| o ~ L W
__OH_ Ry o' N o
oo 9 0z i O 2l A N m G
$h osw | vz w Ey 2l 3 E] 8 S
= ok Z N <K el I < o H T i 5,
™| T o |ol < 0 e 5 — = Ql 5 £
o K - S o=q | S04 = 3 R — A S
= 5 - N N © n KA <0 ol — ] oll e
<0 .w._ m_.___ 7 o o Sz | Ho o o > 9
3 R0 KO N == Okl <0 K = {0
1 N 10 N > i s a
o] __A._ ol - ~ - ol [0}
R 1K T | o 3
! s | 1K e
20 _ ] = I 10
= 30 20 o - G}
3 g 3 2 | 3 -
<r 2 T 212 0 - o
K il T g s e R _ o
L 7l A p O D 3
o =3 RI Pl _._M# K _m# _.__A.# <0 — -
T RO ORI pal N Rl = ' 5 By 0
T | T e Rl = ° Jo M b
T e £ 10y o K

I -10 > ITechnology

it
ar

<

- 22 -



I-12 > 7|Et Technology
— 23 —

v
ar

<

— — — M < N —
. mo ol =g oK o LA
W iy L T 2L g Clped Ba 3 mEesE
2 1R 5 ol 4 [m <k G y@BE = 0 ~g N
_ 4 R W W g 2R g Ko 2y, S0 X
T T D = — N | 4V = 0 e N = —
il mn & T mK R o K I%pm_u_. R D <l S T3z o« MW R E
< %o T W o KU Mo oL N A, N I N iz L0 ST
IR R E A - B R W T g oF U ool op SHiwr o il 7ol
= Dy @ Em g 1 g P =l 1 v WRT T F o g
o R w I o g w M wowE SR A B o B R
<0 000 o_E%_me_E wl| ok wl ol 57 <0 on.u_m%_zmm.__._A H N~ < <~ o ._.ﬁm_n..,uwﬁa__UA, 7ol o
5 .. ol om(oH Jo °F @%Fﬁ;%ﬁﬁﬁ%aﬁ_m% &g <HR & odm oS co [}
o ol B 2 S xE R e RGe R 2 Nz W o & g Kz o m
u- ___Hmo#_teiuo_a::_ o on< 10 l|IK ___oltul_ K|l F ® K= S| © Ay = M H
uo - kRl DK - Llfe =0 Uo| |~ &0 - oF| 53 K|~ K K ol W o —|n oK z P ST
Ik 0 - oK g2 <IN T ol K4 ou| R m_.=._ 0 1o o 2loln (o __ 0 i o= K = E_E
o E— P LT EE E_Ewwﬁhm R T A s R B > 5
BA O R E R N o mm R R oW < iz B Tis o) E g o b &
Y om 8 g e iR otojor H Ns 2 Mz s 8 W XK ® Rp A c
Aom_:_._lo S o 10 |7 ol @o wonmﬁxﬁ - K Zlgo Ol ﬂﬁ_mﬂe_o.m g (o= o0 <k o_E_n.HOM%m g
T 5 a [z MY ORIREI K Wy @ o s PE = o i =
n mH 3 e ol s REL K Z|< % & (o & |o W FIX g < o
iof = el KF 8l & oFl i KV = = =-od
= 0 i @o (o] ol 0 = M ~ H_._A 00 __o._ — Kl o_E M
N ok gn | %0 3 Kls W 2p KK o
~ <l & oy X iof
r ol Mn|™ 3
@ | : K| K | K SR ;
MY S I O A O 7 B x N | &
l ~ Kl < i K IK ol < <0
| Al H X il . MH My AL L R
o = <E - RO w o 31 3 o o B u
X oF oF | B | 30 ar or 21 ¥ 4 s | moo | U
i R o- o il 3l R S ol ol A B R i}
Jo ! 20 RI T ° iy ) oWz | B E)
K = 3 5 ~ o 70 e oE | 00 o
N P! o] 1o = n
0 S 3 =
nr o K ol
| u_.ﬁ a_.ﬁ H__._fA a_._ﬁ K IK
- 70 IK |50 K| mo K | 51 IK | 30 W - el M ny 0
— T o- o} < a3l IK - - - hial} hhal T
z Wit W | W W DY | F ) s | & |2| & |¥u
D 4 4 3| 30 % | Fe
il il = = b hY ™
@ 10! 10 __o_._._ mm_._._ b




Q AFAS(ASAKR) 7<= Yol 3l7)& 1372 o2 7|&5FE 2 7|EF8 %
HrE L 10t g BololA S8 Ve 52 A}

e
i
fr
®
ajl
alo
@
El
Ho
®
El
of
S)
bt
>
©

»
k)

m

fo
S
Loy
r-‘a__]‘

ol
%
e
©
2
L
N,
®
2l
¥
e

* ol HERAb= AIZHEH Agoz A3 IFAAFAETLEY AFATATAHE)
Zledd WF AE7hhe gz AAFEHAY] E dEHSE W-AF AEE
TS AEXA A AE7HY = A U [ A2E4H7F A 29E &

JE FAE WXL A+

O ATAT(ASHR) 7l AlA A

olar =} Bt 66.3%= YERY

- hype cycledt si2|et ZLHO| Xj0|= Z+Zt 24292t 22)2 LiEttl Habstof AEt
ot 7IEEE A2 26Hez AL

% hype cycled] B 7I€HE7] 194, AF7] 2@A, AFAA7 3@A, AxD7] 4G4,

A7) 5HAE B3I 1.2, hype cycle A 2.9 AZEA A7 E(AZE7]2 HIE
) @A A3 A= gL

1) y¥EAE &4 (ETRI Issue Report 2015-04, &A% 71<7 219 7154)

_24_



on the At the Peak Sliding Into the Trough ~ Climbing
Ris the SI
i 7{&7| HEHH7| i
BS7 | oy miz 3, e RAzw7|
17t DM A} 7|k
27 S 2 Entering
the
Plateau
oiEe| pal ok
Al)c}— _ﬂ'g?g E}HIE,
o AR 8 2AE]
EFIA|Z2| 2 20%2t
L FH T 22| EE S
=np =& S
MHEm £
|l X} 5o, 0jot
Al ZE
| ./
HE EA ST e
el |
Hen =Xt | Ml JE Sl
|
RSD oMich HIZ &4
Technology Trigger 2+ Al J
< OJ8 0-5> 7[=9 Hype cycleof 2tst MH

- 712 EiE7I(1) : B4 7= tfst 87|12 =7| FXIL A0t O|R0{X = AlE
- HAEZ1Q) : RYII=Z MZie] BAg =2 Y= A]T|
- HE MAHZIQ) : 7| =iVt SEESIHEEECl LHE0| Cha LiEHH= A|7|0|H
FIHHEO| LEH= A7
- MZEHI|(4) - Z2E EIY 0|F 2nd H{A Q| M[F0| S&5tH AIE LHo|AM O|o|sH &
RE 2 20|l A7|
- AET((5) ¢ AIE WHOIM 2AX QI ZIEnt MAto] FCHstel= Al7|
O 7l& TE7YE 7legT dxte Asd SW(3.54), =gt AFE(3.7d),
HW(4.613), H#e-¥H38H(7.83)9 o2 YR AlFFSEE,
- (XIsE SW) Q1o{Ix|7|&o| AXI7| 2202 JHA W1, A 7| Ehof ZHEls
AlZE YA 2Ho 2 B LiEb
- (Pl=Zzt AFY) DYsAFEe AR 27THSZ J1E W1 AM T|E=Eof A2
= AlZH 9A| 2o 2 A LIEK
- (HW) MIMel Z|=d A7t 1A E J1a R, A 7S 2ol ZEl= AlZE 9A
202 WA LEN
O AFAS(AHH) 7]=o] 10t FFAY vA= TS #4% 27,



NASEe] Hi WESF7F 122 7P B4 Uggen,

- AlZtelX|eb MMZE 11, S2HRIXIZE 10, eiofelX|, eIX|AH#E, B|EE DBMST} 242t

i B |

8= LtEHe

o MESE 1599 $EA 3 AT $8AY EollA AFAS 71& F /MR FeeTT

A8 71 BEAF FE ¥

s ATAFHFAR) 7169 100 §HIY FL50) O FF HESE 80|, 2EF
4= 9 F27 FErRY, HHH TR RSV} 52 AHF WA deby

a3, ViEdel 9% 7<) 7]
717 7 A v

ro
of
N
ofr
XN,
ofr
o,
=
N
e
e
b
X
Rl
oL,
e
1%

71 A%

& é | vigol 3]s
S | ICT 100} B8l Y@=
Hﬂﬂi-‘rl"g‘é.‘
IR HFTE

il
un
Lt wHETEH
B
W |

@12 HS) 1) CIEA7D RES) (@

718 YHEEHe)
<38 1-6> ABXSEHSHE) 7|88 7Ieds=
leTE 4R, S ¥ ZAMY
L I|SRE AL BTV HRET U 12U AR[E 7SS F2DE, s
oIx| Tl

- VEHo| ?[x|et 7[&2 210f, =2t AlZelR], 7|Alsts - Eeld, B DBMS,

K
0z
or
o
om
x

3H



Al 7|8 AZE xpg Elh 2 AME Mu|AAZEE]) SIMZAZ Of|=
o|z o BNE ASsl, - Al 2 22, - e HEHONAZ|EH BE o=
- BIALA S =20] MH|A, - AIACHA| ®Z L AMH|ARFR, &, Cl2| S) S
- - IE HE(SE) 22| A|AH, - 2oIEH7|, - WEALT oS,
aul o e
~ - RISFAAL, - AT x| 2 ZEA(XIEZD) XIS Mo A|AE S
A - OIX IR JI2E(X|5E CCTV) - 2ZtNE =[HM3} A|AH . 317429 DLEE),
- C TA|BHZEE] Zbx| 9 elol mot A|AEL . DE/J|AYZAIAE oS AlAE S
e C 28 9 AXIKY HE o|E A[AH, - A7[EF EXF L A[AEE] ZHAE M2,
=e CEHE A2 F=H A|AE - OA28A] X MH|A S
=2 - AOIE HAAOX] MH[A, - AFZA SIS o] A|AE], - Sel/sia] ZA] 2 xS =X,
ADIEE
7

o
CIEA QOF ZA| MH|A, - OIEZX|S

<E I-13> 100 St 2of & AMKAE 718 M9 oldt MEB/AME[AZAL

- (Rlojelx|7|&) 7|as+E2 127t 93.8%0| 1 =LT} 79.4%0|04, 2242| J|&4=E

AR Q= Ao = LIEN

7
0‘0

hype cycle’d d9l= 3GA(AZFAA 7 olaL, e 2@A (AF7D oM, 7le =2

MR 2~5do] AY Ao =R oAH

£4A4, A4, G2ERY, Aol DA SE, HFIHEY T

- (AN|ZRIX|7|8) 7|&5F2 6|27} 95.0%0| 10 L7t 70.9%0|04, 36H2| J|&4ZE

HARAIZt JE Ho=2 LEH

7
0‘0

hype cycle’d a9l 3GAI(AFAAZD L, = 2BA(AZF7DE YEUH 7]

=274 5~10d0] 2 Ao = odd

AAJNY, HAFH HA, FF/2F o8, I AYAY, T AN F

- (2ZICIX|7|E) 7|22 2 527} 93.1%0| 10 27| 66.3%0|0H, 3642 J|&=4F

74

7
0‘0

AXL U= A= LEHE

hype cycle’d 9= 3G@A(AFA A7 olaL, Il 28AI(AF7)E Ueh 7|&

TY71A] 5~10do] 2€ Aoz odd

2D/3D ARQA, FF A= ©l#/AA, U= 2EY 4, FFEFAG T

- (AEE| 9 I BRY|D) J|EHES 6197} 90.6%0| T =i} 63.1%0|0, 382

_27_




e hype cycle’d 9= 29A(AF7])ola, = 194 (57 2 YElUY 7|&
0doe] Z2Y Ao g oAty

=E7HA] 5~1

» 2E2 o3, SANIR TE, GAAA TR, dHA 2o, JAAFHA 5

- @delxlz) 7

Iy

AAXKO
IETI:

* hype cycle’d 3le]= 2HHA

7HA 5~10de] A A

S
N
o
o>
a
In
]
oC
N
>
1>
M
ro
S
o
N
©
(S}
w
X
2

27t 92.2%0[| 11 =LH7} 64.7%0|04, 3.8A2| 7|=+&

A7t = ZHo=z gt

|(AF7DelaL, = 19A(Bs7DE YehuH 7le =2

o=z Jary

1 =LH7} 68.8%0|04, 3.7 CIZX]

| Zlg& 44Xt /e A= LEH

* hype cycle’d siel= SEA(AFAA7I7)) o)A, I= 29A(AF7DE YET

NEEYAA 2~5d0] 2Y RO oYY

* BAA, 24263,

A=, A5steE, AARY, w2 VEHYZ, 939 AA =

- (AIXIAFE) ZIe+&E2 di2l7t 900.9%0| 11 =FLH7t 55.3%0|04, 5.4H2| 7|= & 4

A7t Y= ZHoz LiElLt

e hype cycle’d | ele} =] 5 1GAI(AE7]) oA, 7[&sE871K 5~10do] A

RHog oA

< H Exolft Tx FH/AEE BAL Z2AA, BHQ AEHoA, FREY H 7w
AL/ EAAA T

- (H|™E DBMS) 7|

AARO
BT o=

2|7} 94.4%0| 1 ZLHT} 69.7%0|H, 3442 7|=LF

AR Q= Ao = LEH

e hype cycle’y 3=

SHA(AZFAA717]) 02, 5= 29A(AEF 7)) 2 YERH

Z1E=g@7HA] 2~5do] ZY Ao = ot

% NoSQL, NewSQL, EE]u|tje] DBMS %

—~

[ it AN
s AR ZleTE2

2|7t 95.9%0| 10 ZLHJ} 76.3%0|H, 2.7HL| 7 |=4F

AR Q= Ao = LN

*  hype cycle’d si9]= 3GA(AFAAZI7]) o), == 284 (AF7DE YEhdH

_28_



7NEeEg@7tx] 2~5do] Ad Ao =Z dAaE

WMo Wehg AFH, AAAY B4 AR, 2HEAY AFY 5

O Hardware

3y
El
D\U
3H

E) 7|42 )27} 97.2%0| 10 ZL|7} 68.4%0|04, 4642| 7|4 A

A7F JE Ae= LiEH

e hype cycled 9= 4GA(AEH 7)) ola, FHE 28A(AZF7DE YelyH 7]&

=274 2~5d0] 2Y ROE o43¥

ysol LA MY, A MY, JAF 2EHA, 4&Y dulols 5

- (FEREE) 7|[=57E2 27} 91.0%0]|11 =LH7t 43.8%0(|04, 10.1A42] 7|=+&E A

A7F JE A= LEHH

e hype cycled sl Il 2 F 1GAI(AF7D oA, 7|22 7kA] 5~10do] 22

Aoz oy

®,
0‘0

AAY Wuzo] Z2AN, HEAY, Auz-Fd=e] YA 5

- (MAM) 7|1&E=2 |27} 95.9%0| 1 ZLi7} 78.8%0|H, 3142 7|&+= ZHAP|

—

= Ae= LElH

=

* hype cycled &t s BF 3BA(AFA AT 0L, 72D 7HA] 2~5d0]

4

o,
0‘0

g o7 oAl

ANZAA, E8AA, B71AA, LA, AFEAA AN, =AM T

Q 7Nk &

o
£

a 104
Q 109
)

W3z, HAX /¥ AA, AZAEA A, BMI(Brain Machine Interface) %

b

okl Uehd AFY Fa £42 A B2 AFA 507

o]
H
Azke] 3L 4 gle WU HolHE o838 Axto]l AR E 7]

_29_



59 ARE QA e Aol UF AL FE ol F

IBXS*ISHE) 7I=0| 10cH

—_

Al 78 74 A ZEEH A 4
o= oRHE XS5 Al e BER, el HE
XM =20] MU, MACHM ME & MH|A(Q, =, T2 §) §
=& X A HE olE AILE, AP|E FAF R RpaziE] AEE M|,

=1 P
BIR{XIE2 F5 A2 TA/Z8AP] BX| MH|A S
as 1o 7he SEEY JHel FEIMH|L, B SF5ts SEER,
EX FAlol st AIZE 29 I FHEFE MU|A S
e WE HE(SE) 22| AIAH, DolEHZ|, WEALT ofF, AI2F A},
< AT &R 3 ZEA|((RI2H) AHe Mo A|AE S
Al FUEE A[X s A~ oM Ele| JI2S(X|SE CCTV), sz_rgga_g [=IE=ET
CAIEEE s 21X 9 2101 mot A|AEL WE/Z|AHEAIAE oE AIAE S
Anl=R ADIE ZAIOIX] MH[A, ALRAL M ofF AIAEl, TR ZHAl Y XIS =X,
FA Q0 ZA| MH|A, QIEXS JIEME, AN B2/ES AAH S
RS SMHAAAR], - ZEAE E29| Z/EH/0[HME MH[A, 2oIZME,

Q09F 9l AI2XIe} Chstst=

2y oF gl olZX|s 7|8t ZI0|= MH|A S
ot AOIE 27/ M Mu|A, Z7|&0E 7|8t sAE &ol2F 2 714 oS Mu|A,
== BScl 2 2 A o & AJAHEI ADIE 2A4/SAL A|ABRIX|SE Msoa)) S
WITEPN AlIZ|HF O X| AH| =AS} A|AB(ADIE J2|E), - o X| SHHIAE S

S Mzasae fd AsEe| MH|A, 252 X7 JT MH|A, AOIE HEZ|,
e HE/ES] AT Y AY AIEH X A|AH JHQl UHEH ME MM S
[m]

SELY ZoloiM LIENS old HF X MH[~

_30_



AFA%S g S s
AFATY vAgZS 7€ 7Rt g dqFstrld= g %ol A=

- A 22T s 9B Ve YT IF0I0, 0|8 HolME Tl oS
2 x| ge A

AeAT 714S didor Hu, mearge) Az 4F 2 g v
FEFS TAHLE VHE B AYHLE A5

- QS oM, BEY, N, OFM0| U JiX| SHoz R

- 2 052 y|BtoR ojz) Mo £2 NYRH MulA 22 MHs Wl T|&
2 MF3to 4-o| 71&s

@Elflole 2 AtH

e R

ofl L x| RIX| & =A[0]

_31_



ZHAL I Xi=%t

(

itE SESS. 0O0=0H 25

)

—_
=

(

2FAl =/ =250

Cooking

= 1mx|

= -

, C=0| &8

o

Mo
od
A
Kk
T
g
T

i
=
Ok
<l
Klo
Kl-

<l

ol

00

_32_



T z2 ug 712
AlZt m|Zlof o|o|X|E FE £ U= ClFHo|A JHgt TP DARPA
Science for the
=(A1Zh) ofZiof AIEE2 NS 2 £ U= FHot ‘S22l e6’ IHL?
Masses
A5 £9| 367t EE= FrEAl20| JHsE A= He® Ocumetics
HEZH DZZIE, S, Y MEZ 52 0|8 IME o357 K Princeton Univ.
=(&2h sAe F4u RS =24 £ A= odd & EPEL
EXteiZ 12| (molecular bridge) 72Zx2| AAX| SRS JHESH x{AY Univ. of Southern
o= 7ts8t AIX| & ol JH Mississippi
I 2oy Fegyn 271 E2td 28 26 ol F ol Univ. of lllinois
=5 - 55 - SUE = =24 HMI|EE ADIE QIZH[F JHE MEtistw
o 3o =S&SH =R Hf k0| EAQl Q7| =EHMAE 2Est Sydney, Harvard,
- Hiole=Ig oI szt UEST JHL Stanford, MIT
. X okALe] ok EMZAAIE 2|5t 3D ZHliver)Z=Z! Etof JHA[® Organovo
o|ZAty| mEIEIZS 9|5t & DNAQH HIEO|=EZ2 FA = & yHgt!) Tsinghua Univ.
=] Z Cl2lE Ex - thA| - Z&lst= ols &, cig| J 224 28 ™ MA A7
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» 1) The Register, “DARPA's 'Cortical Modem' will plug straight into your BRAIN”, 2015.02.17.

» 2) Gizmag, “Biohackers develop night vision eye drops to see in the dark”, 2015.03.30.

» 3) Business “Insider, Ocumetics Bionic Lens: Perfect vision for everyone at every age”, 2015.05.22.

> 4) ES M0l EJ1 BE Fh==NtA & Jtss A2AHE Y

» 5) ScienceDaily, “Bio-printing transplantable tissues, organs: Another step closer”, 2014.06.30.

> 6) IIROR 0]AI0] Ibs
DI= 2YSAADLY o

» 7) PHYS.ORG, “Synthetic DNA gel points the way to printing artificial organs”, 2015.02.11.
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2015.03 | Ho} A9 AH BAS 93 &2 YeFH Ay g Rice Univ.

N
< E I-16 > QZte| Fk[7|s sl - oA 7|=

» 1) USA Today, Pentagon researchers seek device to help resotre memory, 2013.11.08.
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Q Brain Initiative: 17+ ¥ AF
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-« Brain 2025 initiative: A Scientific Vision
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= The Knowledge Representation in  Neural
System(KRNS) program

& The Strengthening Human Adaptive Reasoning
and Problem Solving(SHARP) program

@ Machine Intelligence from Cortical
Networks(MICrOMNS) program

+ GE- Brain Health Initiative
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GE Global Research CenterdfA{ &
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N, 4,0967) ZoJE B, 1009709 = 2737 29 5,6009H71 A F2 AE

4096 cores
1 million neurons
256 million synapses
5.4 billion transistors
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Cognition: Learning,

Knowledge representation, | Smart structures and | Co-Defender
Planning, Navigation Sensors & environments
perception
Intelligent Cognitive prosthetics

Co-Robot .
Human-robot interaction:

physical & social, language &

communication

Co-Inhabitant

Networked
Multi-Agent

anufacture
& Automation

HW/SW Architecture
platforms = Mechanisms,
Control, Modeling

Manipulation:
Haptics, Tactile

Maobility:legged, wheeled, aguatic, aerial Exo-skeleton Soft
augmentation structures

Rehab
Orthotics
Prosthetics

Co-Explorer Co-Worker

< O8] m-4 > =27I250|LAME|=E(National Robotics Initiative)

O DARPA Grand Challenge & Robotics Challenge
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e Brain Simulation Platform (&= A|Z2|0|M ZEHE),

e High Performance Computing Platform (DM & ZFE Z2HE),
¢ Medical Informatics Platform (2|&t& &t ZEiE),

e Neuromorphic Computing Platform (w2& ZFE ZSHE),

e Neurorobotic Platform (FE22% ZE)
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O HBP9 47}A] #opd &3t
- Data (E[O|E]): | X|=0| Mt ofgtof EXol Matxo2 MEIE H0|EE sty
b BEES Y5, o2 O8SEFE9 JIeH 7|E &1
- Theory (O|2): &|o| Tt IS0 YEE &Sstn, B8N, MTs| L= s
AOIAM S| AEE Al0|o] MZ CIE 2ES ZHof| Exlst= 88 He|S2 Hotd
- ICT platforms (ICT Z2Z): MBS, glet A7ARE H 7z JHERISAH 152
Z

HTPE THEt A
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1
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- AMAZ™ S ZEZ2 Allen Institute for Brain Science (Allen Institute)ol| 2|X|5t0 CIE
IHEel T2MEZ0| 25t0] X[2E= IH AZ™EESH 32 Al (International
Neuroinformatics Coordinating Facility; INCF)M|A 7H=l E0f X = {0 ==

- HBP= the US-based Neuroscience Information Framework (NIF), the Biomedical

Informatics Research Network (BIRN), 12|11 the Allen Institute@} ZIZstAH| &24&t Z42l

- Crucial Issues (528t 0|F=)
o AFTA, Adolst 2SR RE]S oS A5 dAlSHE oltd RFstE HhHo] 1S
« HBPY F+ ¥4 34 53x= dAhe] AP A WHES ot A8d 545 AS9
T2 2 71534 ¥ do]y (e.g. electron microscopy, massively parallel spike

train data (MPSD) and local field potentials (LFP))E BA13}7] 93+ A AR &=

@ Brain Simulation Platform (¥ A|&# o] ZHE)

- | A|Z20|M ZSiE2 7|Eo| & 2=l Neuron, STEPS and NEST A|Z&|0|E{E2

=
HZFS AF25}HD, EPFLO| Blue Brain Projectoi] 2|5101 JHLEl A|E20|M I Z22 U
=
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- A =lol 2EE Zelohs EOiE = RES ARl | fet 71E 22l Al=Ei[0[Ee] 2.

- 0 | MlZLHe| M5IEHA T2 M| A Q| scalable parallel reaction-diffusion A|Z2|0]
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2 0Ssl= 84 S5 A CE EXA A|=Z2lo[4 = (molecular dynamics and

other molecular simulations tools)2| A
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- Forschungszentrum Jiilich (Germany), [~ 6 Petaflops peak performancel
- the Swiss Center for Scientific Computing (CSCS), [~ 836 Teraflops ---]
- the Barcelona Supercomputing Center (BSC Spain), [~ 1 Petaflops ---]

- the Consorzio Interuniversitario del Nord Est italiano per il Calcolo Automatico (CINECA

ltaly). [~ 2 Petaflops ---]

- 10 Gigabits/s 0| &t2| CHAZEZ JiX|= 15 UESRIT HZE HSstH 244E 7
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Z2HENM JHLE M35 2o 252 A

721 Z2|A 22 (Neuromorphic Physical Model; NM-PM)2 180nm 2 A&

7|&9| £t 8-inch silicon wafer AF0llA 50*106 2| Foish AlHA 2! 200,0007H2]

MBI =2 poe xElsin YS

SE=g- = A
HBP wRHER ZME2 H+AIS0| Jtat 220| 2ol Z=iol| HZ=11 HPC EstiEy
FEE FIEQ0] Al SEsH= H4HE| 2 AlS (closed-loop experiments)2 & =~ UL
sf = A

T2 7|=7HE dA4ts AFRIS0| Yole Eefae| = 2ol AZE Al=E| 0[N
o

2R (simulated robots)& AIE5I0] S TAE & JA=FE FAS &d2 MSsH
& 2x E2|= (second release)ol| X|HE FHO =FE A 2 A
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=21 (° 153)

e Intelligent Human-Computer Interaction,
e Big data analysis and Predction
e Automatic Driving and Piloting tech.

e Robot Technology for military and civilian use.
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CAGR

AN 2015 2016 2017 2018 2019 2020 (15~20)

Ad Service 38.7 713 137.8 2734 5498 | 1,109.4 | 95.6%
Automotive 16.9 22.6 32.1 48.4 77.0 128.8 50.2%
Agriculture 16.3 219 31.3 471 74.9 1255 50.4%
Consumer Finance 3.1 51 91 171 33.3 66.7 85.1%
Data Storage 0.6 11 2.1 42 8.4 16.9 95.8%
Education 85 125 19.7 335 59.9 1113 67.2%
Investment 322 59.4 1151 228.9 461.1 9314 96.0%
Healthcare 15 24 472 7.8 15.1 29.6 81.2%
Legal 2.9 3.9 54 8.0 125 20.8 48.3%
Manufacturing 13.6 25.0 48.3 96.0 193.3 390.6 95.8%
Media 225 35.2 60.4 110.8 211.8 4147 79.1%
Medical Diagnostics 73 11.2 18.8 335 62.6 120.3 75.1%
Oil and Gas 13.9 255 492 97.6 196.3 396.5 95.6%
Philanthropies 0.6 0.9 1.6 2.8 53 10.3 78.1%
Retail 239 341 52.4 86.1 149.7 2719 62.6%

Total 2025 3321 5875 | 1,0951 | 2,111.0 | 4,1447 | 82.9%

CEM-11 > MARYEY lZ5Xs g s M (Thel @ WokEE)
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- Atedo] AMEl= HlwA Cist 1o, 1

S= UW=ZsHof =o{ 21042} 2101 ZHS 0|o1F= =X HA| siZslorete = oEst= =0

ot ZX|Sh= EHo, 2K(X[), H|ZH0], 201

=
7
CAGR
2013 2014 2015 2016 2017 2018
(* 13~ 18)
Expert systems 3,030.1 3,455.8 | 3,949.7 | 4,520.8 5,185.3 5,959.5 14.49%
Autonomous
1,1375 | 1,375.9 | 1,668.4 | 2,025.7 2,464.5 3,003.2 21.43%
Robots
intelligent virtual
, 456.4 592.3 769.7 1,002.2 1,306.7 1,706.9 30.19%
assistants
others 652.2 838.8 1,081.0 | 1,396.2 1,805.5 2,339.7 29.11%
Total 52762 | 6,262.8 | 7,4688 | 89449 | 10,762.0 13,009.3 19.8%
<E M-12 > 23X[s 23 ME 7Y s MT(Thel : WotEs)

> ZX : TechNavio, 2015
QO 7l& o Es 2 785 ¥ = 989(Deep Learning) #H 7|5 0]

714 w2 BaE Ao Holr, ofn A A4 Y&l Ao B AR

- Ci2F E2idnt o|n[x] el4 Z|& Ziof &2 == dEs5| 2 Af0|E £0|2
A

Technology 2015 2016 2017 2018 2019 2020 CAGR
Cognitive Computing 10.9 11.6 124 13.2 14.2 15.0 6.5%
Machine Learning 13.6 14.8 16.2 17.9 19.8 21.4 9.6%

Deep Learning 108.5 2211 453.1 929.5 | 1,904.6 | 3,884.9 | 104.5%
Predictive APIs 20.3 22.9 26.4 30.8 36.0 43.4 16.4%
Natural Language

) 7.8 10.1 13.0 16.6 211 26.3 27.5%

Processing
Image Recognition 24.4 32.6 447 61.7 85.7 1191 37.3%
Speech Recognition 14.6 16.6 19.3 22.6 26.4 30.9 16.1%

Other 2.3 2.4 2.6 2.8 3.1 35 9.1%
1,095.
Total 202.5 332.1 587.5 2,111.0 | 41447 | 82.9%

< E M-13 > 23X|s 7[=Y oflE& MK - sHorE)

> ZX : Tractica, 2015
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AFNMEAERE 23 =

- 20134~20144 Alo| 221} ZIE =] F|A| 87HE AIS0|H AZEQ|o{idat o2t 220}
&2 st=glo] SHolx siE 2z|EE2 MEE & JU=A| HAEHE A4S 0 S

o Q143 3JAl= Schaft, Industrial Perception, Redwood Robotics, Meka Robotics,
Holomini, Bot & Dolly, Boston Dynamics, DeepMind Technologies® e
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* FHme] o)2& dlolEAlE Tt AAE o g dd AAGKE #d, B3, AW E 137
Q3 A7}, 99.6%2] AFE=Z doJgAlEe] LEZHo] 7ps

QO (SWIFTKEY) %=*(London, 2008)°l EA} )= SWIFTKEY= EBFY o]Zg Ao
AZE O] AR, Fa Al QLSS o]Ld Ao B A u ]
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- 20159 127| ¥dE HE 2= 21002 =2{= LIEI-H, Index Ventures, Octopus

Investments, Jon Craton, Nick Hynes, and Richard Brennan 0| £XI= &
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OZM AIZAIES0| st= MHE =21 MESHAH S 4= U =T = HE)
e 2014 o]mx] 21Ah3] el ILSVRC((Imagenet Large Scale Visual Recognition

Challenge)oll #7138l BAERF 2 XA BE MA 7915 ZA

=

o 20154 FEof & =] 2BHEY 2270 719 F SHUE s efollA A7)

o A QAV)E AAE A F3= APl v RYU A2 RE e (contextual ad) Y

AWM 2 (commerce) Al AE2S AldFggoz A5
- 2014 6ol =7| 7| MME FEXIAR] AHO|REHMAZRE 142l8 FXEon,

ojo

==Y AZY FAAILEE RAD AA(TIPS)0| ME=H 54 RIe| HEF SiZ2 XAED

2) http://www.inc.com/murray-newlands/22-korean-startups—to-watch—for-in-2015.html
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< %l m-19 > IBM HE|Z0| FE2A|HE] A|AH]

o M AEHOH, FEET H, A|2H ofF|d Ao} Al2E SWE A3, 10097
TE, 10027 AlfdEs 948 532 &
o FEEY FH(TrueNorth)d &S 471A = &5F (1) public safety, (2) Vision

Assistance, (3) Health Monitoring, (4) Computing Technology(Cognitive computer)

Sequoia supercomputer Synaptic chip wall (Prototype)
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= (Cognitive Computer) IBM AlFto]o] 7311} 22 e 7] Saixe
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Software CPU Synaptic Chip
Language C, C++ Java, etc IBM Corelet Language
Operating System Windows, 10S,Linux New operation system
Application Office, Game, etc New application(Corelet Library)
Algorithm General(include learning) Learning Algorithm
Compiler Available New compiler
Debugger Available New debugger
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AA | SBE - - - - - 404 461 525 259 129
A%

e N - - - ~ | 343 | 391 | 447 | 220 | 110

> Az M XsE skt J 1.8), Xt
Reseach 2010.4 &15t0 =&. 89 & NtlAEs 2007E ETRIOAM =Z& LeliEA A d2 U2 E JI2 =
. B8 1,200% JIE

> F1 ILHAIEE W AE0 =2 =€, o2 d& S =S Zget W I dAR2E LEHHD, MAINEERESS '10
H 9.1%(8= UsSI A4S SAH)0A 208 10.67%=Z IHEGI0 & E

> =2: R&D HHAIEES ZUHAIZUMAL ETRI R&DS JIMES Dedote UE(2E M2IF ZAL 2 JI&+E=)18 14, &
& AlL2I25H0 199G (MBEA) 2HAIRS 20%, '209 22.8%, 21 26%, 22 12.8%, '2349 6.4%= JtH)

P 3 HEH/BLH AUCIE SEE AMUCIRE JIERQZ 46 15% 8z &3

> =4 JIEYR)IsE 5EHCE ME(XAIZHMSE, NIPA, ITIIEIHXIEIIIH0IE, 2008.3")

2
rl
o
2,
oX! (
N
oy
—
U
=
=
ofl
>
i
i_.
o
=
P!
w)
—
X
—|—'
yu}
A=
N
w
f
~o~
f
R
r (]
2
Mo
2

O WEAL €49 127,774 A(ERLEFE, 2009) 2 AL 2 wlg 2a)

- 104 -



Level Ti EA
0 No-automation e e I s = e A == Hc}ﬁo]: A3k Ao
: e . <170 o1 de] 54 7wl digk AbE Ao
1 Function—-specific automation =

NEFAR, AxA 24 ¢

. Xg
. . . - 271 o]/de] 7wl gk Al ApEA o]
2 Combined function automation | A ool 7|urak Ao A } 28 A|2E =

CEX zA sho A Z]-Ex]- kel gk 25 A o
cd 9] A AbsF BEAl A % xﬂoii =7 A%

3 Limited self-driving automation L LR A% Uy Zo] 43 2749 utEa
AETrd 7t
4 Full self-driving automation s 2 At gk kA gk x5 A o]

<E V-2 > A28 &0 OE ANEFHA 12

» NHTSA(National Highway Traffic Safety Administration), “Preliminary Statement
of Polive: Concerning Automated Vehicles”, 2013.5.
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Q AlA=3F

M3} 2}7+=A (Quantified Self), 2oL & A~ (mHealth), Bld o] g EA19] A
7HA] 847 vE 985 AN T

- 425} XE7E A (Quantified Self, QS): 2|2 £0F0|AM 7Holo] AlX|EHS Cf|O|E{L} Adx||
ASHOE (M, e SE HAUCE FH -EMs= A
- D}l 8 A(Mobile Health): 2HIQ! 7|7|2} AZEQ0{E 0|25}0{ o= Q2 2= AHZ
22 YEE XM= ZIWHO, 2011328
- 245t XL SE 0 2HlY "AE Zelshk= M MA| CIXE 2AA o] A|E2 o
2l Aol Z=55 LEo| 2210 20134 6082 =E{of|A{, 2020
23339 =2 722 & MY (Statistica, 2015280
% Statistica, “Digital health — Statista Dossier”, 2015.04.
- =L E7do|= BlO[0|E] A|E2 o1 H 25% O|& MZ&SI0{, 20204 7[&E Aty
S 35%, H8 HZ2 66%0| Z& Zio= MY (ETRI, 2013)3=E0

< ETRI, “‘BAYE vdolg A|dA4 FAY Z3yar, 2013.12.

Q 2020dtolE= & A A o] 7)¥ke] HaaS(Health as a Service)7} =92 A

- SxE Gl oM atxtel et Rl ATl 7|5 S HXIE 2= 2[5k MRIelF

—

7|2 (Electronic Medical Record, EMR)O| HI5}=| 1 QIX|2H 201514 0|2 0= JH{ol =3
AZze|, ZEfo[HA| B2, ZZ 7|=2| MEE S2 s 7l A2 4L FEE +F

i
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HOIHZ R g Hxto|2
7|2PH s & 7| £(EMR)
Hol 3,
%A S
PHR: Personal
EMR: Electronic
Health Record Medical Record
<28 15> xI5Y At | NARlS] 28 T

- Y (1EHA) (2016~2019)
o 574 Aol e A4 Holx 7=

. A HHolE EAL A7 oA g 7@

=

A s % A g A T

- W A 2o 54 ABE dZ-AveE A5F AE JRART A 2Y

2 Apgstel Aol A gl mE AL AR £ A% AR A g

A A AR 2 QPAGAT 5o thaE B sua
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QO (AAHY) 98 BldolE BAF Aol Ay AFAS 71€9 §3 de
O vrg, AEstd o1 2 /g 1Y

O WA= gnl, Asd g5 A2/ A= 7ls A
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270 202 9|7
\ MHIAZX Y
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Service) =%
O Auste WA
- JHel o2 EHe Hoet flAolz e ZEAel ot dut o|¥E FE
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- O]= AH|XF 7H2H| 38%7F AOEEOM 7H HIM MH|AE 0|88 ZE0| U2,
20164 LK MEI= AH|XLQ| 2F 66.7%7t 0HY ZHat HIM MH|AE 0|88 ez MY
% A& : Economist, 2015. 9. 12.
O 7HQl AMulzo A HAF 7|9 MHIZE A4S Wl ow, B, us, &
2A0], A AMp|E FOE Fo] t& gjE AoE AW
o (AA) "9AE HIA §8L& 2REE, &S, 2ulE 9], PC, ~PLE 717, AR5 A}
Soll gaEo] 20143 82 - 1 vttol A 2020'd 337t € Ao= o=

% A& : Tractica, Virtual Digital Assistants, 2015. 7.

O A /ZAHAG

O (MUl F3) b4 MM AuIZE A7} olgAe) $8 5 YT AU
FEgosA 9 REP AU SHA A& JNstel AZHn Yot
g AR St o) B P33 shetsia) el @A SF o] 60-70%

Ao A A&
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ol wheh A9 ER Zejol ] FATE AEG

- ZI2PO|HA| =ES 25t 1T 7|29 SEE & Z{Q7) ofLH SEig | et
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- CIXIE HIM MH|Ao] WA= X4 = HE XME| 7|0l A0 2Ok X4 Hlo]
TED oS SR WY ATt Ma=(ofo} &

- EIXIE HIM Mu[Ao| BAE MH|A Hs 7|0l U0 ALSAL 278 UFAZ +
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MIT Media - _ - <F
Jibo Lab - EXHHAIX], TV-AFE O]
ab.
- Zt53e| cist
- 0|2MY olEI(Emotional Engine) EfXH
Pepper Softbank ; o o _ o
Ad - Y= - SYE QA5 HLE
—= o|OfX| Z|gtstof AtEte| 7|2-Z4E el4
=
BX EmoSPARK Emoshape =t =, Mgl HEtst ol
Ctfst aHsto| CHst
S| a-AIAL A, Y 2|
Cubic Cubic Robotics | - M 17|, ZI™¥ & Z[7| H[Of
- Tm O|& AHZ|M S 1A
. - Baxter CHH| O A5 &5 S2
Rethink N — um oo o= =
A Sawyer Robotics - S| 27|87 #Eo ofL|El FAHR SHMIK| CHEST U
=
H_,_g_o ASAHENEN| S CHFsh MRASF0AM Eeiits
=e _ - EHYE 2RoZ2M 3kgQl SEX|X| (2R FAH:11kg)
25 Universal - . .
UR3 -Elo2M B2 SAEoE dE o3
Robots
- ASYES S0 Vsl EEE M=o s
- oIZtd 2ERo|0d Z210 =70(|8% CHYst &Y Jis
Atlas DARPA - JIEAUEEE 25 3.7kw 2|02 HHE{Z| &E}
= - Jlgiet Hug S5 E of a8%o= S
s CHIVP Carnegie - Al 37]9] HAZH
=03 Mellon Univ. Ha ot ofu 2t 3ot RALSH HHAI9| 0|F Jts
Robot NASA - H|QIZbE 2R (Mz|7t |13, FHo2t-774, Ciz]-474)
Simian -HZ XM 0|S7ts3stH SA FOIM X=Z2Tts
<E N-4> 28 7|29 &4d %

» ETRI OlcHAt2I ¢4 XAl =4

O Softbank®] Pepper, MIT Media Lab.9] Jibo 5 2B ZH L 210
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- Stanford Univ., Cornel Univ.0iM FZI
- DARPA, NSF, Naval Research, Google, MS, Qualcomm S0| Z&
RoboBrain - IE{Ullof AR El Cl|lo|E-X|4], ZHFE AlZE0|M, dX 2R =2[H
trial&error2 £l &6l L7 e S2tRE HAEEl A|AH
7 ER, AEFdA S e EXVA Xs 715 @ao| 57
- EU 7" Framework Programme2| sto=z FX|
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elmet 5
- ETHZ(F| 2| 5| S )M 7H
Rapyuta - o —
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