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H 3. 78 AR 8 7[2E ASK SO st ge

= )
John ]
A5ARl 7IAE e A Yoy ¢ 7435}
McCarthy . _ _ =T |
(1955) (The Science and engineering of making intelligent machines)

Charniak and

o2 AR S o]t Akl A TeE dTEe A

McDermott | (The study of mental faculties through the use of computational
(1985) models)
Azt o3 Ff=ojd wf BQF ATl B 75 AFse
Kurzweil 7IAE TFEAY = Ao w Ao
(1990) (The art of creating machines that perform functions requiring
intelligence when performed by people)
74%17} 54 ¢ AgRT O 58502 d¢ ¥ £ IES
Rich and
. St <
Knight : :
(1991) (The study of how to make computers do things at which, at the
moment, people are better)
ALY AFHQ FFFA A Ao AH AL o] &3 st
Schalkof Arste Ao gk A7 #Eof
(199D (A field of study that seeks to explain and emulate intelligent
behavior in terms of computational processes)
Luger and | As2?l B5o] Asshol] A3 e #Aste] & i
Stubblefield | (The branch of computer science that is concerned with the
(1993) automation of intelligent behavior)
AFA S B JRFdPol) 7S A, AXNFHS Ax
AA =2 I AL TE T, BEJT Rz o5, A8
LEshe AR T Aol FskE ASs Biske Vs
Gart (Artificial intelligence is technology that appears to emulate human
artner
erformance typically by learning, coming to its own conclusions,
@A) | -

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)
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technavio
(2014)

1

ol
oy

dare]

|

2UE 717 s AAZAFEE! 3 71A o]
g8 drived 77z & U=

(A smart machine is a machine that is embedded with cognitive

B(1EA

4
Y o
J

computing ability, which uses artificial intelligence and machine
learning algorithms to sense, learn, reason, and interact with people
in different ways)

BCC Research

2UtE 77 &'
=

UAEE 14

A

e g4 st RS 3 5
SZEY ANxFloR A

(Smart machines are hardware or software systems that can

(2014) . . . oy
accomplish their designated task even under conditions of
uncertainty and variability)

A AFAFL Aol FH5ds 28, A7, oldsd 5& Adste
7l
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312. Al 7| 25§

O Ale} #dd 7|eE o] A3 7IeAAE 7L A &of AR TaFgt

O Forbesoll A= Al 7]&S sfj2{thd(Paradigms)3 FA]E-oKProblem Domains)E 7]

F0 = 1379 AR7ISER ERAAS

O olefle) 18 Forbesell Al BFa Al 714-& Uehd A

===

5 o
® Affective |
o .
g I Computing | _ ol
valutionary
g Y A Algorithm
S
o
Genetic
Autonomous Distributed Algerithm
2 Inductive Decision Systems Artificial
£ Logic 5 Networks Intelligence
8 Programming
a
Bayesian | Multi-
" Networks Neural agent 9
£ 8 Networks Systems B
© kA Robotic ~ g—
2 t-
E £ N B Probabilistic pgent- 11 §
o & Programming eaming sodiding é
g Bt S Bayesian Generative ‘-g
] s ‘: Program Adversarial Swarm 3
° ) ystems Synthesis Network Intelligence
o £ Fu Sl —— == ‘
£ zzy .t A
< § Systems I' . Comy Vision |
& 1 Activities Image Machine I
1| Recogniti R iti Vision |
B D T |
§ { Natural Language Processing
s
3 ! Machine Natural Natural
;_6 Temmnsiatl Language Language
Under di i

Logic-based Knowledge- Embodied Search and
based Intelligence Optimisation

[: Narrow Applications

Al Paradigms
9 0 General Applications

)
(L) subtype

13 1. Al Knowledge Map
(ZX: Forbes, Al Knowledge Map: How To Classify Al Technologies)
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O Tracticadl A= Al 7]&g A T7HHE 25753 oo EE TracticaolA] 73t
%< vehy
H 4. Tracticall Al 7|2 257
7= v-&
- AFE7E A7 2ol BRE F53t2 I HRE
AAAFE
ol g3 oA EAR S & F e BEEH AAHS
(Cognitive computing)
8 PR I gdaa e A%
. Z1Ee Z2OR3E 22 o|v AYstE 3 5L
71 A g5 e
. . He o2 MAEE HolHE T3 g&Fdte
(Machine learning) sayjstd mE = e ofuat
Held Z1A T FAREAIRE Q12 A A S 2 s}s)o
(Deep learning) ANZE HlolHAES d&F3te 7Y
9. Q57 2 ¥ =
A %TO].& V5 apis w289 929 a2 B4 amEdo
redictive application
© ap w0 P2IHEE THI AF
programming interfaces)
Ao A g AFEIE Q7] AAE dolES 5 IA 31
(Natural language processing) | JIZPAH @atal & F UAESF st= 7<=
olm A Q12 AHEEo]l B Qe EA A AR AAES
(Image recognition) glslaat Al=sle 7&
=4 <14 Azre] WA= A4S ot AFEVF OE T
(Speech recognition) e EAHZE) ARE HEsIE 7%

(EX: Tractica, Artificial Intelligence for Enterprise Applications)

O et ARSA7E

ol A AL o9

JAZAE{TP A E Al 7&

29} 2L
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O ol &9 W& o] Al 7|&2 7|HEE AolatA £7shv T53o= AF
5= Eoke 71A8<5Machine learning), H21'¥(Deep learning), Ao} *I2](Natu
ral language process), & Q14](Pattern recognition) &%

# 5 D 2iRet YESHUV|ETSEHS| Al 7|

M
AL
-

7l& &
S dolEo] WAE #E, 73, 9r] & dngdFS 7|NeE ~xg
g ?_i}-ﬁ——s}ﬂl ste] AEA dEEE dolgd Uik 23S 9= /e EE
3he V&
Avarols FH Aol A T HoHE FFHoR ossta W Bz
e AF, 3 2 T A AAJAAE 2= AR TE
At @I 2& AFEAHE oldsta YT ¢ JEE AAoE
Adojoldl | olaiEt XA F s 7ER Ao FogH, o] Ty L o
71 A2 e A2 5 o] A 7Hke] Aula AlFol] 7Msg
AT B4 g g e ot dSste 71EE I3 U ol AlA
A2 g, WE71NE G, vt e B 9 o Zo] 7Medt
014 A 1 T 3 AZARIA, sy Ag, A FE2, B9 Y 5 A
JAFZE Bty FAFoZN A5y Aulx Mds AYshs 7s
(BN ShEAAMUATR, ASKSA) 7|8 A X 5
O AE BT, %XHU}XH Al 7|2

gmputing

& discovery

:]_EI 2. Al J_I-E:| Q.O-l —I|-O| I'_|-7:||

(EX: Medium, Artificial General Intelligence)
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3.13. Al 7|= EHIY

O Al 719 Z7] dHAL 19509 7)Aol &7t AlLte] 7FesliAlaL HrE7t

ol wet Azt AHBFE FHshe ZAl g =o7F ARE M=

o] %o Al 7|H& o]&sted AMA EAl A&she a7t Al #d A+
28

7b A AU

JHY 1970 d ool Ale] dA 7FsAdol tigh HEEo] AFgE AV|E EH:H_E:_ T
B 2AG) sl A} S1As) olfithe ool BESIT, A7) @
Al &2Zsty JA7E HAe

7 W72 BRYE Al Bof AAEL 7t 29 9 AL T
37] Bohe B4 Hopo| Zae) Izt o Hold AFEA, A4 32 HYo
= }

| 5
R GANEY SEE B AFE AZHE NEIA FozH AN
q
O

Tt o] 9 ojx Zz o] uet EHR A4 J|uks ZASe] Bl
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O 1990 dthe} 20000 dthe] Al= BRZokeke] 92 T3l 45 Rl ko= iy

O 1900dt) FE) Al FFE A 5ol vokalel WA, 58, A8, Al
Ao 3 e TR Roke] AU

F 43k B, AEM ) dojele] T
L
H

[e)
o7 Hbde ofge] TE Al Ve

A7 e

1950 ’ §
o Z1Ae) Ak =27 AJF
(Al9] A 7]) ) N — “
e 19563 TtE® 23] ololA & ujF Aol ol AFA|Holgt=
g7} A1 #
19603 o} o AFAF 7IHE o] g3l AAA EA HL3t=
(Al &A3}7)) AETIA 280 #A3 A7} ks 23
o Al9] & JHeAdo tigh HkAo] Add AZIZ, U R
19703 o} TAY B3 A dojA el Ale] Hgo] oyt oA
(Al #=7)) 2R
o TS HaYy duglEEo] Mt
1980 o} o YA dlolEHo] 2 A2E] o] AlZ};

(Al '2371) o ZF oA Ald el gk Bz 51 Bx7F SR 7] Al E

1990 T ~ ] o
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O AeAse AU A8 gy Zgids 49 FoF & shi2 J1eA%
& TRk A]] Fobell HEHAL 7] wlEol & - 59 ARiEor He ERY
Aoz A

O Tractica(2018)ol] 2l S2H IFAT ATFEE 20161 329 oA 2017
W 549 22 AFA 63% Ao 20259714 8989 EEE AT Ao
= A+

898

32 - >4

— a——
2016 2017 2025{E}

echel: of el
a8 3. 222 23K s AlEnE =0

(EN: Tractica, Artificial Intelligence market forecasts)
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O oifel Tde A9 A3As 71 wE A 228 A A9E <l
A5 71909 iEe BH, opNolelEY AY, Ropelsh AfY o FRE
= A& FAT Ao Z AYEYS

$25,000
mNorth America
# Europe
$20,000 )
¥ Asia Pacific
" Latin America
g $15000 * Middle East & Africa
s
w
$10,000
$5,000 I
2016 2017 2018 2019 2020 2022 2024

18 4 XY ABX5 7|°* = H%*

(EX: Tractica, Artificial Intelligence for Enterprise Applications)

2ol AFATE Zledord MEd AgoAs Heid ¥4 7, ©]

1=
&, Adojalg o= 7le galto] WE 2oz HYHES
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#7 228 USX s 7I2=0iE =2 2 HY(THe: HE =)

Technology ‘15 ‘16 ‘17 ‘18E) | ‘19(B) | “20(E) | CAGR(%)
Deep
, 108.5 221.1 453.1 929.5 1,904.6 | 3,884.9 104.5
Learning
[mage
. 244 32.6 44.7 61.7 85.7 119.1 37.3
Recognition
Natural
Language 7.8 10.1 13 16.6 21.1 26.3 27.5
Processing
Predictive
20.3 22.9 26.4 30.8 36 434 16.4
APIs
Speech
. 14.6 16.6 19.3 22.6 26.4 30.9 16.1
Recognition
Machine
, 13.6 14.8 16.2 17.9 19.8 214 9.6
Learning
Other 2.3 2.4 2.6 2.8 3.1 3.5 9.1
Cognitive
_ 10.9 11.6 12.4 13.2 14.2 15 6.5
Computing
Total 202.5 332.1 587.5 1,095.1 2,111 4,144.7 82.9

(EX: Tractica, Artificial Intelligence for Enterprise Applications)
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=X} (WO L) —0=EX} 74
12 5 =22Y A3X|s AlE Bt Ay
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O ok} ez
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c [ esae sausctiz 2o o)

AL X|2I(2F 1 3332 5,0002F )

ne
rie

%E.‘I o4 1 2]91(1,0809 &)

a8 6. 1718 F8 35X |s ZEME FX} HI
(BN ot EREIgH, ReLEt AL 7Y g EALEIN)

AsAS A4 717] Bag 9 v JUAE AR 238 By, S, fEY
£o2 A AFALS 7715 BHista o Bk, F2 £07 QFA% 7|
7] g 3Wetal o) T A Aol tiFE Zes 7|ud

. I —
China 5%

Vietnam

Indonesia

I ——
us 25%

; I .4
Thailand %
I 15%

Brazit Po%

I 4%

I 2
France
I 14%
]
UK 24%

I 14%

. [EL
Poland F 0%
I 13%

I 352
Ital
Y . 3%

I 13%
N 5%

1% 7. 278 QXS 77| R U TOf YR B[S

(EX: PwC, Global Consumer Insights Survey)

Netherlands
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o] T7kkL =
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2016 2020
HE2 A HA[= Al HEEH] AFA 2 (Ehel 22

O8 9 2E2Y Al BN AIEHE
(EX S=RTAELIGTR OSKls B AlgEer 8L Oy &4)
O CBINSIGHTS(2017)ol] wt2d =2 Wea)] A3 F7 1952 4t =
= TSk U R&DS| 8 # oplE} o F SR Fshs Ak A T
o). olele] e 201544 NITA7RA ] HhEA] 2EFES Eab Bl
- =, A, A 370 A9 ¥i=A| ~BEY FAb
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= WHERE CHIP MAKERS ARE INVESTING IN PRIVATE MARKETS

5-2017YTD(BN7/17)

_ gMhcron {

JOSHIBA .. -

“ARM "~ NN

+

o UALCOMM .
VENTURES — 1.

nviDiA.

&2 CBINSIGHTS
a2 10. 20158 ~2017E 2 2Y HIE N AEIEY EXtsig

o

(EX: CBINSIGHTS, Where Major Chip Companies Are Investing In Al, AR/VR, And loT)
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® Ol= Al AM|E S

O Statista0179ll <J3t8 HZe] AFAS AL 2016 727.67 Wl 2e] FRZ
=45 glom 20173 1227.81 Wu} 2e] FR2 443 Aoz AW

mjo

EF2]: Million US. dollars
29456.62

22899.87

16880.91
T1845.21
T8951.26
5th7.27
3260.54
727.67 1227.81 2020.29
e == == W

2016 2017(E) 2G18(E) 2019(E) 20206(E} 202 1{E} 2022(E) 2023(E) 2024{E} 2025(E)
28 1. 012 ABKS AY 72 MY

(EX: Statista, Revenue from the Al market in North America)
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(ZX: OECD Science, Technology and Industry Scoreboard 2017)
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EiJ28

— U5
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- .

2011 2012 2013 2014 2015 2016
a8 13, Oj= 25K|s #EH AEEY FO|

(EXN: OECD, estimates based on Crunchbase)
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O 2018 53 AFE AAT LoplA 030474 v3e SATE 2RE 7
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53| 24 I8 BAZ

NNEF AL MY TR 9oh B 5= A a3 Ssiza)
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Data Analytics

Sales & Marketing
Health & Medicine
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1. 7=

Hr

SHAO M2 XE dAA

of
A
u

A3

(((machine* OR unsupervised* OR supervised® OR
Reinforcement* OR Z7]A* OR 7+sl* OR A =* OR
HIZ =% OR ™Al* OR #4*) N/3 (learnin% OR ¢
% OR #19)) and (A7 %* OR Eg* OR ¢ag]E*
OR 7F$-2* OR (A3 N/2 E4¥* OR KNN* OR
k-nearest* OR HAHMEE OR F&* OR UA* OR <l
A% OR #3* OR E7F* OR F3)

A5 % HelH
nkold 71 (AB)

((  “big-data*” OR data) AND (mining OR
(knowledge* N/3 (find* OR detect* OR discovery))))
OR ((Hlo]E)* OR H¥lelo]E]* OR  “big-data*“ OR
data) N/3 (7}o]Wd* OR mining)) OR ((H]do]El* OR
DB OR dlo]gHo]~* OR ((hzF* OR th=F* OR
big) N/2 (data OR H©l°o|E{* OR H°o]E]* OR A E*)))
and( (x]4]* OR knowledge*) N/3 (ZF7A* OR T2
HEZ]* OR f¥* OR find* OR IA=* OR detect*
OR discovery)))

((&E=A* OR ontology OR OWL OR (DAML A/1
OIL) OR SWRL OR (Semantic A/1 Web A/1 Rule A/l
Language) OR AJ®E]* OR AW E* OR SEMANTIC)
AND (E&* OR represent* OR expres* OR design
OR f#l* OR F=* OR F8* OR FF* OR AR
* OR AA* OR induct* OR 49* OR deduct* OR
reason®))) OR ((ontology OR OWL OR (DAML A/l
OIL) OR SWRL OR (Semantic A/1 Web A/l Rule
A/1 Language) OR SEMANTIC) AND (represent* OR
expres* OR design OR induct®* OR deduct* OR
reason* OR inferenc*))

Deep-learning
7]<«(AD)

((((Boltzma* A/1 Machin*) OR ((deep* OR H* OR
Convolution® OR Recurre* OR unsupervised® OR
supervised* OR Reinforcement® OR <=3 H}o]* OR
F4=* OR ¥utol* OR 7H=* OR 73t* OR A
E* OR H]AE*) N/3 (learning OR 3¥}<5* OR #H4
) and (R17FH* OR Eg* OR &ag]&* OR 7}
2% OR (A3 N2Z &) OR ((Boltzma* A/l
Machin*) OR ((deep* OR Convolution®* OR Recurre*
OR  unsupervised® OR supervised®*  OR
Reinforcement®) N/3 (learning®))) and (KNN* OR
k-nearest* OR  (data N/2 mining) OR (big A/l
data*) OR (neural N/2 network) OR ((Linear OR
Logistic) A/1 Regr)))
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N,
>
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E=)
S
~

4

(& OR pattern®) N/1 (¢]3] OR 4 OR <214
OR 34 OR aware* OR realiz* OR cogmt* OR
recogn®* OR percept* OR understand®* OR
comprehens* OR estimat* OR assumpt* OR
presump* OR anal*))

2
od
Ju
o

(QIA* or A ZF* or cognit* or percept*) al3 (A3
* or computing or EEA|* or process* or =
Alo] A or application or X213 or program)

£
2]

Frigol of3)

(Feleto] Zor“ Felgto] 2° or*gﬂora%orﬂ‘rOl Z2
0 r o} =z a
orhumanhfeor ‘humanlife” orhvlngl orhvehhoodorhfelo
gor hfelog) N/3 (e]3}] or or 212 or 3f4
or aware* or realiz* or cognlt* or recogn* or
percept* or understand* or comprehens*  or
estimat® )

g8l sl
7€

©

(ZA* or 7]&* or =Z* or emotion* or sentiment*
or feel*) N/3 (o]3] or 4 or <14 or 3|4 or
aware* or realiz® or cognit* or recogn* or percept*
or understand* or comprehens or estimat* or
assumpt* or presump* or anal*)

(Z3F or A4 or space*) N/3 (]3]l or 4 or ¢l
2l or |4 or aware* or realiz* or cognit* or
recogn® or  perc 79 or understand* or
comprehens* or estimat® or assumpt® or presump*
or anal*)

(&™ or Y or A or collabor* or collect*) N/3
(As* or XA or intel*)
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(@7* OR olwA* OR HHL* OR 3H* OR &
OR image* OR video®* OR movie OR picture
OR Zx* OR ZFH*) AND ((object* OR QHAE*
OR th4* OR EMA* OR AA* OR target* OR ®]7}
A* OR non-rigid®* OR nonrigid*) N/2 (212]* OR <l
A1* OR &A* OR F4* OR 3¢* OR AZ* OR 4
Z* OR 2% OR ¢H* OR ext)) OR ((image* OR
video* OR movie OR picture) AND ((object* OR
target* OR non-rigid®* OR nonrigid*) N/2 (extract*
OR awareness® OR realizat*  OR cognit* OR
capture®)))

(<& 4 *0R 4 3 *O0R F
*ORdamag*ORnoise*ORdegradat*ORdisto*)N/3( %
*ORol v 2 *0ORH ¢ & *O0OR 1 ¢
*ORvideo*ORimage*ORpicture*ORfilm*ORmedia*))AN
D(EL*ORET*ORE #H A *orAl 4 OR inpaint* OR
restor* OR reconstruct®* OR reintegration OR
repair* or cancel))

2oxdo

(F4* OR o]m|A* OR HIHL* OR 3/d* OR &
gA* OR image* OR video®* OR movie* OR
picture* OR F** OR FAH* OR CCTV OR A A E
H OR 7F¥ 2} OR camera®) and (%3 OR situat®
OR context®) N/3 (1A OR cogni* OR aware* OR
recogni* OR perce*)))

7]<(DD)

(((image* OR video* OR movie OR picture) and
((object* OR  target* OR color* OR background*
OR  back-ground* OR surrounding™ OR
environment* OR character®) N/3 (divid* OR split
OR seperat* OR segregate® OR subtract*)))) OR (
(F7* OR o]m|A* OR HIH2* OR 3M* OR &%
F* OR image* OR video* OR movie OR picture
OR TA* OR TA*) and ((W7d* OR F=H* OR &
73* OR W 18}-+=* OR 2J8* OR g4* OR &4
* OR tl’d* OR A4¢* OR ZA#* OR ZgH* OR opd
* OR object* OR LB A E* OR target* OR color*
OR background* OR back-ground* ))))

2y % =(DE)

(((F7* OR o]m]A]* OR HIHL* OR g/* OR &
JAH* OR image* OR video* OR movie OR picture
OR FA* OR FJA*) and (v}e]d* OR =* OR
mining*) and (&A]* OR A4* OR F&* OR ylg*
OR &F™* OR detect* OR recognit* OR recogniz*
OR tracking® OR awareness OR cognition OR
classify OR group))) OR (((image* OR video* OR
movie OR picture) and (mining*) and (detect* OR
recognit* OR recogniz* OR tracking® OR awareness
OR cognition OR classify OR group OR sort* OR
categorize)))
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SERE)
7%
®

A 24 71<EN

((((BAF* OR AR&AF* OR #4* OR 237#* OR Y
go]g* OR W olEH* OR user* OR sEeaker* OR
narrator) N/3 (23* OR #®¥* OR #¥* OR U4*
OR individualizat* OR distinguish* OR discriminat*
OR cognit* OR recognit* OR recogniz* OR
awareness)) and ((4d* OR voice* OR speech* OR
S3%) OR (((user* OR  speaker* OR narrator)
N/3 (individualizat* OR distin%uish* OR discriminat®
OR cognit* OR recognit* OR recogniz* OR
awareness)) and ((voice* OR speech* OR acoustic*
OR sound* OR audio* OR phonetic*) N/3 (ingredient
OR component® OR constituent))))

(((1o3* OR +&* OR languag® OR lingLuist* OR

sentenc* OR t}=o}* OR @& X]* OR E3o]*) and
(ZA* OR sentenc* OR lexic*) N/3 (E41* OR of

g* OR 3&4* OR analy* OR ¢Ju]* OR
semantic*))))  OR (((languag* OR linguist* OR
sentenc*) and ((sentenc* OR lexic*) N/3  (analy*
OR semantic*))))

((Aef* OR F&* OR lan%uag* OR linguist* OR
sentenc* OR T}=o}* OR Z&X]* OR Ego*) and
(&3* OR ™ig* OR E=Z* OR EZ* OR 3|3g}*
OR dialog® OR talk OR conversation) N/3 (=& &*
OR model* OR #]* OR manage* OR recoding*
OR history* OR #=ZHY* OR 3]2=EZ]* OR o]g*

OR Z#Y* OR #ZA¥)) OR ((languag* OR
linguist* OR  sentenc*) and ((dialog* OR talk OR
conversation) N/3  (model* OR manage* OR

recoding® OR history* OR DB OR “Data base")))

2o 14 7<= (ED)

((&-4*ORvoice*ORspeech*OR 2 & *OR AL = *OR A&
E*ORL2LYLL*ORAZ *OR K o ~
*ORacoustic*ORsound*ORaudio*ORphonetic*)and(( &}
A o] *ORAFA 1 01 *OR A HF *OR AR g1 ] *OR /1311
o] *OR(AFI*N/2<1 01 )OR(“natural laniguage*“))
and (ZA* OR  F2* OR F4* OR A4* OR ¢l
Z* OR <IED) OR ((voice* OR speech* OR
acoustic* OR sound®* OR audio®* OR phonetic*)
and ((natural* N/3 language*) and (inference*  OR
detect* OR recogni* OR cognit* OR interface OR
capture®)))
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SERE
7%
®)

((48* OR A&EA* OR d&ol* OR Adof*
OR AA)* OR tis}* OR ¢1oJ* OR voice* OR
speech® OR dialogu* OR conversat® OR speaking”
OR language®) N/3 (f4* OR &x* OR F* OR
3 OR Z2%* OR combine OR unite OR join OR
synthe®)) and (Z32* OR Z&EA* OR corpus®))))
or ((((tvoice* OR speech* OR dialogu* OR
conversat* OR speaking® OR language*) N/3
(combine OR unite OR join OR  synthe*)) and
(corpus®))))

=] Feji B4
71%(EF)

((do* OR F&* OR langgua * OR lingluist* OR
sentenc* OR th=o}* OR %?wi%* OR E3}to]*) and

(morpheme* OR morpholog® OR &Ej4* OR o3
P 4* OR FEH* OR oJ4*) and (E4* OR <4
* OR Ag]* OR &4* OR 3}/4* OR process® OR
analy* OR parsing® OR analy* OR assay)) OR
((danguag* OR linguist* OR sentenc*) and
(morpheme* OR morpholog®) and (process® OR
analy* OR parsing® OR analy* OR assay)))

3
DR BES

71=(EG)

(FA* OR A&24* OR d40]* OR AAol* OR
ZFAdo]* OR tfg* OR dialog* OR conversat* OR
voice* OR speech® OR conversat* OR speaking®)
N/2 (1 o]2~* OR H<* OR Ul OR f-oto]* OR
interface®)))) OR (((dialog® OR conversat* OR
voice* OR  speech* OR conversat® OR speaking®)
N/2 (Ul OR interface*))))

4=

Q124 7]<=(EH)

(F4* OR d&s4d* OR d&o* OR AAo*
OR #AAof* OR dist* OR ¢dej* OR voice* OR
speech* OR dialogu* OR conversat* OR speaking*
OR language®) and ((8A* OR AR&A* OR f#*
OR 23]A* OR yd#eolE* OR HeholEe* OR user*
OR speaker* OR narrator) N/3 (5¥* OR
independen* OR  recognit*)))) OR (((voice* OR
speech* OR dialogu* OR conversat* OR speaking*
OR language*) and ((user* OR speaker* OR
narrator) N/3 (indegenden* OR  recognit* OR
extract* OR analysis®* OR awareness® OR realizat*
OR cognit*)) and (model* OR sampl* OR template
OR comparison)))
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(F4* OR A&£Z4*  OR d&o* OR Z}Odoi*
OR #AF#ddef* OR tha* OR dof* OR voice* OR
speech* OR dialogu* OR conversat* OR speakin,
OR lan ua e*) and ((#* OR AF&A* OR v%
OR 23 OR 4Y&olEH* OR WeolE* OR user®
A=Y OR speaker OR narrator) N/3 (5®* OR
N independen* OR  recognit*)))) OR (((voice* OR
A4 7]=(EH) speech® OR dialogu* OR conversat* OR speaking*
OR language*) and ((user® OR speaker* OR
narrator) N/3 (mdegenden recogmt* OR
extract* OR analysis® OR awareness OR realizat*
OR cognit*)) and (model* OR sampl* OR template
OR comparison)))

(R or “F= 3w or neurofeedback or
“neuro feedback”) or “¥ | =wl® or “HeQl F=
w23 =9 7]&(FB) | ¥° or “brain feedback” or (33 or brainwave or
“brain wave* or EEG or Electroencephalogram) N/3
BX or &9 or anal* or train*))

olF AR or “artificial neural

BCI or “brain computer interface” or “X i 3FE
5z JAEH o] 2" o or ‘Bl AFH °‘E1Jﬂ°l*“ or
= -7 E (ﬁc] JJrh or A Zy Gor bralmwave o1rh llaram 3fvav/e3 (0{
OlElF o] ~ 7] thought™ or EEG or Eectroencep alogram N/3 (]
AEA 0] 2 7] =(FD) 21 or oH“ or ©J3] or 4 or recog®* or congit*
or aware* or realiz* or percept* or understand®))
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H 22 7=4 E5 M A=
2om . 53 A4 A
= = Sty ol = SIRCE = 9 Al
71AI g5 7]Rk
2 A7k 1.451 38| 1,289 127 2| 2907
FE27]%(AA)
. A5 dolE
sh¢r o 664 | 6,795 552 | 15,482 750 | 24,243
L 7| Eeld 7144B)
FE 7E = o=
A FY 9 =2 763 | 10,002 337 | 8317| 1.234| 20653
71=(AC)
Deep-learnin:
P g 419 | 1,186 85| 2210 148 | 4,048
7]14(AD)
e e 914 71<®BA) | 2592 | 11157 | 4321 8510| 1989 | 28569
A4S [ AARFH
57’ G 5,267 | 18,055 1| 18940 | 2724 | 44,987
7e 7]4:(BB)
B CEREISE
®) Fetel 2 ol 72 222 129 757 78| 1258
714(BC)
A ol8l 7]14(CA) 368 | 1,939 526 | 3.436 255 | 6,524
Agtol 3|
7% 270l 712(CB) | 1311| 5800| 2.878| 19.693| 1446 | 31,128
©)
#e 2% 7]4(CO) 113 666 71 8028 73|  8.887
HEY AA] Q4
: 7.155| 13,009 | 19,945 | 12,850 | 2,692 | 55.651
F2 7]1<=(DA)
&4 94 B
1119|3816 360 | 4,246 492 | 10,033
7]14(DB)
Al ZFo] 3] gAF 71k AFglolx
1Al | 9 71w Al 516 | 1,286 31 649 195 | 2,677
7 714(DC)
(D) AANZE A7 Al A
113,920 | 303,359 | 425.218 | 278.853 | 68,538 | 1,189,888
23a) 714(0DD)
AN HY L
njo|yg 77 816 621 152 60| 2541
Zy UL =DE)
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HE BA 7|%EA) | 4688| 5865 4735| 4639| 1.051| 20978
24 ofv] £4
553 | 1,196 05| 2746 12| 5012
71<(EB)
sl meld gl
Het =dd 117 800 144 982 18| 2161
#e] 71<(EC)
o] <14
] 312 | 2.363 270 951 250 | 4,148
Aofolsj 714(ED)
71& 32 7|9k
N 2 7] 51 318 81 677 50| 1179
E) <+ AT 71<EE)
Qe 24
el 29 496 648 431 1131 | 277
7] =(EF)
sty
O LI=F P ES 2231 | 4548| 4896 | 4.603 677 | 16,955
71<(EG)
TEn
A5 332 | 5.992 278 | 6.327 929 | 13,858
Q14 7] <(EH)
e ny ARE
e e 97| 292 8 20 39| 456
71<(FA)
oy c
o T %2 517|145 959 77| 2,060
TEAF 7]14(FB)
Bl 7]<& o) LAl A 1}
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5.3. =LY-2] Al 7|8 ZTA}

O 39 Fa=9 Al #d 7|37 331 FQ =
Bol AR A AYe Al #d 7| HES ZAS

53.1. O|=2o] Al & 7|

O HFe tiet F49] 4t 3 A AAS F9 AlRD AHE 3233 9

o

= o
T

T o)eKStanford University), =1 tisHUniversity of Pittsburg
h), HH/\}—r/\ﬂi 3} tsHMassachusetts Institute of Technology, MIT)o] &

mlru

A-star Al

r

2 714 mE 27k HA9 @S APa d o

@ ARNZEE QZX|5 HFA(SAIL

= AIE Y3 Aoz d#HZ John McCarthy wof 2J3l 1962\dof] 2~gH3E
AFA]5s ATA(Stanford Artificial Intelligence Laboratory, SAIL)7} AR =32
Al 7, 15, o]& 9 A5S 393

Al®] tI7KAZZE E2l= Andrew Ng w<-E £33 3399 w4

A
) BN
So] Wl e

(O SAIL+= Machine Learning/Deep Learning. Natural Language Processing, Computer
Vision, Robotics, Genomics, Autonomous Vehicles®} 722 Al EoFE A+t
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@ TZEHI thstw k] A7

O =M1 gstwe] ¥ A7-A(University of Pittsburgh Brain Institute)= A4 vl
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@ MIT 213X AHFA(CSAIL)
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= 50d ol AVleS st AFHE 2 38 EokE A= 7xATE

O CSAIL9] Al Labe 1959yde) Al Z2AHAER HAYE o olu|r] F& =3 A}
Ado] 71k ) HA 2, U}Olﬂi H2Edo] Az g Y Qg dds &
ThFek Zokll A Al #Hd A5 X3 CSALE A B3 47| A=A &
HHRoomba)&} A Ha) =E-S 7H 23l 18 tho|uybe] ~(Boston Dynamics)9t %
o] 27 Q Z(spin-of ) E 43§ 3+
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HHE L g e 22 | hgf//. t EL/(
R p://jst.go.jp

A7 =S A T4(AIST)

e 299 Agsl http://www.aist.go.jp/
AA . WPy 223 5 el

2 A ZEME 7% AN A7l ESHANLT] T

o HZF3 AL (NEDO)

http://www.nedo.go.jp/

o X FHFA
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=574 59 0% . . .
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- Mobility: #|7-2] SF2¥ ZUEH3} ~nte mHlgjElo|A Al E-&

Productivity: A& #42 2 AU= I, #AF 76 FAE Au|2= 7] Falo
2 Ag8AN7I= Al 7=

Health, Medical, Care, and Welfare: HZF™ Al 7|2 < a2 o5 A
Security and Safety: A3]e] kAL %)7]7] 943 Al G4 914 71&
Other: A& 8-S oldstal A Ysl= Al7]& AISt

@ L™HEHEMSHTJTME|(Center for Information and

Neural Networks)

SollA AA File] B0 R Mo HEAY A2l AR}

AREN-GIATAE]= MRI, MEG, NIRS, EEG, TMS/tDCS 5-& Al83te] H]A
FZA 02 N #Asle ATFE Y3t
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AP R Al ATAE AP B ATE AW YL

@ 9= 2AZX|5H(Government Office for Al)

e Alst AT HlolE 71%2 <le) 2R AW, ASH 713E Zrjskeln

Aol A = Qe A Gl tesk] fste AT AT

I AFASAHE AAZA Al A&7} Demis Hassabis BHAS AHEHO 2 &lal
ARl AAIZE Al 71 HAMH Y= FAA77] 8 =g
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AFAFAL YIS Al 71& BopolA MA AEFAZ WE7] 93 =sin
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AFLEA[I1E
TR 2 9% A
(Research department o
(Living Labs) (Competence Centers)
/groups)
=) 2] #] (Knowledge
Management)
Arol¥ &2l Al 2="l(Cyber
Physical System) e A=z} SH uF
A 7H 25 22 A28
A o] (Plan-Based Robot 2] %) 9 (Advanced = 2o A3}

Control)

23 g4l AlE(Robotics
Innovation Center)
AARl &
A+ 4a(Innovative Retail
Laboratory)

AR A 2"l A+ A(Institute
of Information Systems)
At =

¢1= 2] A 2~(Embedded
Intelligence)

A58 Y E 9 Adntelligence
Networks)

o] E H 7}td 4 (Agents
and Simulated Reality)
Z7n) A(Augmented Vision)
Ao} 7]&(Language
Technology)

A5 AREA

¢l e} 7 o] ~(Intelligent User
Interface)

a5 B

Al 2"l (Innovative Factory
Systems)

Driver Assistance
Systems Living
Lab)

Byu Ao A
2] ") 2 (BAALL-Bre
men Ambient
Assisted Living
Laboratory)
AAA FF

A 7 A(Innovative
Retail Laboratory)
EE SR

& 7-2=(Robotics
Exploration
Laboratory)
ZHLEAE|

2] " % (SmartCity
Living Lab)
2utEE%

A Z~(SmartFactor
y Laboratory)

2 A (Ambient Assisted
Living)

Ab#] 7] gk

3 #(Case-Based
Reasoning)

4+ #3HComputational
Culture)

&l o} 7] &(Language
Technology)

HEH| Yol &4 A

d] o] ] vlo] i (Multimedia
Analysis & Data Mining)
b F HQk

A 2~®ll(Safe and Secure
Systems)

A gl $l(Sementic
Web)

g 7Fd 23 2(Virtual
Office of the Future)
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0l san| FREUT | AbPs AR | 39UF | duwsuy
95| % | 9% | % | 9% | % | A% | %
5| 1593577 | 210,665 13.2 | 1131636 71.0 | 251,276 15.8 | 557,587 35.0
A5 | 835,770 | 124,218 149 | 615541 73.6 | 96,011 11.5 | 323,606 38.7
T | 208,163 | 25,032 12.0 | 146,646 70.4 | 36,485 17.5 | 68,968 33.1
AP 136,656 | 15,765 11.5 9,358 69.8 | 25,933 18.7 | 42,124 30.8
= 4073 | 2,924 8.6 20,706 60.8 | 10,443 30.6 7,834 23.0
Sl oL779 | 5,083 9.8 33,004 63.7 | 13,692 264 | 13,728 26.5
s 90,318 | 4,431 8.8 31,822 63.2 | 14,065 28.0 | 12,718 25.3
) 37,772 | 5,747 15.2 26,3% 69.9 5,630 149 | 13,646 36.1
ZI- 73,370 | 10,513 14.3 51,019 69.5 | 11,838 16.1 | 25959 35.4
ey 38,083 | 2,585 6.8 23,678 62.2 | 11,820 31.0 8,730 22.9
4 97,250 | 11,836 12.2 67,801 69.7 | 17,613 181 | 32,565 33.5
ek 30343 | 2531 8.3 19,666 64.8 8,146 26.8 7,709 254
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