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o EAMN MO
So T o —l.

Coagnitive science is the interdisciplinary
study of mind and the nature of intelligence.
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1. The formal sciences:
o Al, ZBE8A, & 5
2. Psychology

3. Neuroscience

4. Linguistics

5. Philosophy

6. The social sciences
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o Computation:
I—I cn_q| l:l=|§|- j(-|a|

sl A8 Ad=
POl HEN¥oz UG, U206l JI&Its

€ Formalism; Aoz J|=

IXIBtstt DIcHCHE!, &2 OlE£2-63



8 NcE etz 2 JI=2IHE

) REH e (description) 1R
L) EU™ FoH TR

T AEDEQ ALEA] TR

2h) ’RE 259 g3~ 1™

o) B2 Y TR

HE) BEAS Q™ 284 1R

KAE) THIAEA THRL

Ol 2-64



OlEE-65



B
10
Rl
#H |
__.AE
—— =l hill ol
J oY X <l
_ e IH . -
O - B = - Kl Dl
o 7 M % U P (|
O 5 3 mp W B g
DH - & 5| R = 3
D_“_.__ . ._,._Au, ﬂm <[ ._.N_u |_._A|
4 < -+ U | -
_J_u .A, ol = L. RO J_% IH =
.. B 0 5 ol <) RM..RC .. 30
ol ™0 =< O = =< .. O ol <l ol X0
0 <N < 8o o) jor H ' B0 Uk o
Lo od*®/ © &) ° ol
O O O O O O

OlEE-66



Ol EE2-67

t Ol chCH

St
=N

&



A3 = -Worlds

/

A S -Worlds|

 23LHIAH, o0d..)
, AEH,



- == KI>

o).

Rl
OH
ilol
K

4

!

o <1. |

i of X N
1S o ___MV w  Jane
S ~7 =20

=T = _)l_ M.w S o U0
=R ORM ol @<y
o <C m, Ol = OK

— = <

- nJ o 0 ;I_I,I
s o X ol m,ﬂeﬂ
- - _JO m 4~ ”_ul
T T
0= By =R
OH - <=

5o 53 ) =5l
Op .- o1l o ol
Fuo HMF.O D_| ﬂw% _.__o:|

— = ol
EIEC AR -5
o I =ik

= o] n= T <C
Lo =K TN — T2 o_l_l
5 K o JOR0 = o'

ol MR o~ "M SR
A< RJR TR O HOKIS
o) * olalorm W olxI=E
O O O O O

OlEE-69

t Ol chCH

&



o104 (Language)

OloH — Comprehension

&HZE - Production

computational linguistics

=2 MIoll Z (Problem Solving) + & & Jt(Expertise)

JHE A AFD(Conceptual Thinking)
(tH = X Al.ﬂ)

O T
=2l (Reasoning)
oct + 23 (Decision Making)
Xl = (Intelligence)
& O] & (Creativity)
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o dIAA 21X (Neuro—cognition)
- A e, 2 HERIE JIsBEEZH)
-5 && B EHE S
o &2t & X2 (Perception) : 212 & J|H- X2
e /.\_litl—i:t 2t (Motor—Sensory)—-2!I X| & Zcoordination
o 2| (Attention)
o CHAMOIAI(HENIH O, Pattern Recognition)
o &&(Learning) —212F S22, JIHl, S3tAIAE
o J|(Memory) =&, t BUNES Eé)
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2
FO

A Ol XI(Social Cognition)
=1y %*(Cogmnve Development)
(

OIXl kst DICHUH S, SES=E
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o< 2. SEAUXN U= AL F=H>

o 21X &=sHCognitive Engineering)
Ol X = (Cognitive Instruction)
HCI (Human—-Computer Interactions)
o &=20|2 Cognitive Technologies
Cognitive Systems
Cognitive Enhancing
o Applied Cognitive Neuroscience

0 220X AlAH s
o =2tMlAl Lhel 21X
o QX HENS s (=0 =0t £3)
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03.1. T 22 A= H A0 XILEX
HE HAAEHSE
= CXIE Xs 9.:1?—562 s st
= 0122 mind/XlS
A2 X Alﬁa'(lPS)oé HE st
> 4 OIEA}§I_,| digital AILHE JIs6lH ot=

NER/ O|12H Jx =2
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( M ets e/ & HE Al SFAf

Herbert A. Simon 1/

(1916-2001)
I T B2
4128t 2 ZEE HE D+

1978 oty BRIR Y L/ RH

=012t 0/ &9 Bounded rationality 7/
5 A/
- 01 B L] =59 FAIALS &F AFE
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o ol HE AFOIRH W0 CHer ¥ 2| U C]oFE
AZ2 A A2
o http://en.wikipedia.org/wiki/Herbert_Simon

CEIAS D20 JIEE SIHE AHO| &
=2 AFM N
o http://nobelprize.org/nobel_prizes/economic
s/laureates/1978/simon—autobio.html

O
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2002 Nobel BRIRA £44

0/= ZEIAE O &2/ DHOITACIE) D+
DANIEL KAHNEMAN

Professor of Psychology, Princeton University

0159 H&t% &ta|sS
&2/ MBS S610f
e x Oz o =8

D

LHZFH A &e/eE G0 FEE
e S&8/5t ZF, 5o/
Z =YL 4E ol0AIL/
OI2F THEHY CIAIZ T I 2HE0l01
S HLA FA AFE image
htto.//nobelprize.org/nobel_prizes/economics/laureates/2002/kahneman—photo.htm/
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Kahneman =82 A =48 2tAALOI E

o http://nobelprize.org/nobel_prizes/economics/laureates/20
02/kahneman-lecture.html

o http://nobelprize.org/nobel_prizes/economics/laureates/20
02/kahnemann-lecture.pdf

for having integrated insights from psychological research into
economic science, especially concerning human judgment and
decision—making under uncertainty

o MAPS OF BOUNDED RATIONALITY: A PERSPECTIVE ON
INTUITIVE JUDGMENT AND CHOICE
Prize Lecture, December 8, 2002
By DANIEL KAHNEMAN=*

o Princeton University, Department of Psychology, Princeton, NJ
08544, USA.
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0 3.3. OIS-Y-ZE=H (MBC):
Mind—Brain—Computer2
AHZE F=HE Uso| M frontiers2 &HH| &

MEY OIE(HEF2)
L ga -
IXI & E 1tsy
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03.4. 0I5 HE2 & A

oAl & =S 0|E&Y

Extended Mind

e l.:lo.|}\-| 1=

s-gt&d: S&4& entity

o 7‘5%494 OlOIGIH, LR EE|Q 2B H&t

\-r\-

OlZ2-83



.mo

.ao

o)
ml

KiD

[l
180
Rl

Convergence (=&, 8
0

OlZ22-84



7 7/\1/7/ x
O/ X/ 24 Rt9/ [F @ =

QI DIchCHs, s&st=

OlEE-85



ot ™4
J

ET]

=

|
uA|__|oH
— M
<)

ilol ol

ol

nl &
o <k
O| Ok
Ul ol
<0 or
ol =
<=
OF ol

<

o)
A

oK

ol
=

oJ

OlEE-86

i[3]
ol
0D
0fo

ol

Pk OIcHCHS!,

S
=

&

]

N

oJ



CHar ol X[ utst st/ e utE ==

o & AIA: University Programs (186)
2007 X2

o United States (100)

o Canada (21)

o Europe (41)

0O United Kingdom (31)

o Australia (12)

o * A=z 3!

http://www.dmoz.org/Science/Social_Sciences/Cogni
tive_Science/University_Programs/
o P 220 E&or & Sh=:
ot=0l= =220l XS le a2 8l
st st d Ues0Hser (5)
o EAN, NSO, S22, SN, Iy
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o o2l CIAluar sttt = HHO| AXIEH U=

EHoF OllZl EE

http://cognitivesciencesociety.org/study_programs.html
http://www.cognitivesciencesociety.org/graduate/

Ol=, &=, HLILE S2 6000 CHE!

U2 SO A = ‘Informatics” S LE

QI DIchCHs, s&st= 0|8 2-88



Oxford, Harvard, MIT CH&t=;

Ol 1t
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01 2 &t
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Mz 88 Slts HE
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OlEE2-89



o Harvard thsf: MBB (Mind, Brain, & Behavior)
s -d =" of e UHE

o O _/ T

o Oxford CH&t: P.P.P. (Psychology, Philosophy and
Physiology)

“ple|st-Zst-M2|st” shASH?| IS
o MIT C§&t: BCS (Brain and Cognitive Science)

"ol - QLA p S Shat

F

=

S
[S1g
o)

ol

()

Department of Cognitive Science = &
<J|E>
: BBC: Brain, Behavior, & Cognition & &
—Boston &t
. BBB: Biological Basis of Behavior &3
- Pennsylvania &t

* UCSD 2} Johns HopkinsCHst, 2 M A EF CH
_|

]

QI DIchCHs, s&st= Ol&£2-90



arvardCH MBB (1993)
o Mind—Brain—Behavior program

B /L8R IHE

o http://mbb.harvard.edu/

CIZHe| st &2l A st 2 & & A
— — (-} el
ol &, Jls, Meh BE, 0|4 == Bole
o4 8
SR H3S S50 2SE S22
OI2tXtAIC] O|HE S&Iot], =Lt s4=0| 0] = 0| oH
ot== WSot:, l2tZ & == OloliotH
HSE =2HNO0A Jtsotkl 2= 1efst st A stE2t
ol g=s& L E L&EolHE
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Harvard MBB
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UCSD 2l Xlatst etk @ (1986)

o University of California — San Diego

Cognitive Science & }HEH2/OfsH) A X|
o 1986

NI AH =<9 oI X

=)
o
o
=)

CQIRIALE Lab

o Brain, Behavior, Computation
. ol &I Ayt

o 10 04 JHl Lab
OIX| B8t BA, BS, PhD &2
o W4 243 => 6001 (HD+ 2
o CHEIIM 46 + [HEHIAIQA |
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MIT BCS sf 1t

o Dept. Brain and Cogitive Science
1964: Aotz = (5-0ts 2el=2JF 21 H)

1986:

Brain & Cognitive Science&t 1}

oaclsrdt + EAHUS S AFst I E

o 87

1993:
1998:
2000:
2002:
2005:

HHs Az

/| L/
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MIT 2| &[-2lX]

1+8H(BCS) 31

—-1964 S0l MIT2 ‘/\'BI
-19808 L =0l ‘&2l <

—19864 0ff ‘| & IAst 5

B2 &Y
glé _ll—_| _TJ’|.8I- ékﬂ}’g w;
=t 50}

(2CICHOIA 224 Dlch oz g2)

—1993 MITZ| tstst

(School of Science)

(MBS, B8, NTHN DS, 23, S2I8 +
2000 YL HPAIE &,
2002 8t&5/7| A HIE| &2

-20058 11&, & -CI A

nERETISIPNES
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MIT
Dept. Brain & Cognitive Sciences

o = 47 &

o = 130 0

o CHEHel A 80 O

o AR/ ACH 180

o HAH/IJ=HE: 36
= A 470 O & (20074D| =)
=> St=2 Ll CH&Ho] oHLtel SHitter ==Y
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o http://web.mit.edu/newsoffice/2005/bcs—

dec2.html

ASZ AHEL:

o http://web.mit.edu/newsoffice/2005/bcs—

vassar—enlarged.jpg
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o O] 2= W0l U= JI&=

1. /I X oFst Skl
(Department of Brain and Cognitive Sciences)

O

o 2. MIT I{e A B DS oA
McGovern Institute for Brain Research

o 3. UFI¥ &&5-J|9dH2 A
Picower |nstitute for Learning and Memory

Athinoula A. Martinos & &4+ HlE
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OIC|OtLt CH (1989)

o Indiana University / Cognitive Science
Program

wZ=:10
o O X| 1} &t
oHHNSB

OIX| h88LD|: B2, & /8t A}
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Oxford it P.P.P.

o Psychology, Philosophy and Physiology
(PPP)

http://www.admissions.ox.ac.uk/courses/ppph.shtml
o 3¥ DA

GRS

IIEIN
SO0l BMS HUE =S 17.7%

Al &
&2
o professional psychology, education, research,

medicine, the health services, finance, commerce,
industry, the media and information technology
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x QLRI Utat stA2[(BCS) =04 CH=!

http://www.universities.com/On—Campus/Bachelor_degree_Multilnterdisciplinary_Studies_Cognitive_Science.html

o Cognitive Science. Carleton College

Cognitive Science.

Carnegie Mellon University

Cognitive Science.

Dartmouth College

Cognitive Science.

Hampshire College

Cognitive Science.

Indiana University — Bloomington

Cognitive Science.

Johns Hopkins University

Cognitive Science.

Lehigh University

Cognitive Science.

Massachusetts Institute Of Technology

Cognitive Science.

Occidental College

Cognitive Science.

Rice University

Cognitive Science.

Smith College

Cognitive Science.

Stanford University

Cognitive Science.

The University Of Texas At Dallas

Cognitive Science.

University Of California — Berkeley

Cognitive Science.

University of California — Los Angeles

Cognitive Science.

University of California — San Diego

Cognitive Science.

University Of Pennsylvania

Cognitive Science.

Vassar College

Cognitive Science.

Whitman College

o Harvard University:

ol X

—

Certificate in Mind/Brain/Behavior
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NBIC s (+=8)HA=Z X &

eIXI st DICHUH S, EESH2 OlE2-106



_I
-

e
—/

=3 (s&)Asl=2

o Convergence?| < Al:

B HOU S convergence JF AUS

o0 20MID12| M3t 2SS Kl gto|sh Hi At
A s CIXAaZle, HatEzEYA S22 010 &
JHe] YA =0°| convergence £ 0|FR/US

Enabling technologies 2| ¥

olLt-28)|=1} &2&E6tH, EF 202te £~
oF)01| Olet Lt J|=2 0l =2 A=
0l “Enabling Technologies 2= JHE AlI2

=]

=
I

|
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Converging Technologies (CT) JH &
Ol =& DA}

o Ul= Lt dt=stAt=2 RE= B0t=0
o Ol= AR A1} st X 0|
o d=t)|=He M= )= AH 20009 0 22| ot
10-209 =2| 0|2H Techl =2 &= M
AMZE=N= CTele ME L0 L2 =412 Enabling
Technologies JHE AI=
leOﬂF Ol XItsr0| et=l NBICIH OtL| 2t el Xl tst

| tlA|_ GRIN —ql =

o GRIN (Genetics, Bio, Info, Nano)
o 20014& &
= GRINOIAM [Genetics + Bio] = BioTech

o R ALE?? = Genetics2| Technologies= A 2| O]
l E220t=AN B9 HstA S OIAI?

oo O - O =2 - ™

eIXI st DICHUH S, EESH2 OlE2-108



1 CHa
o Cognitive Science & Technologies?
o 0l A2 U2l implicationsE QA6

Ol =t

o = NBIC Converging Technologies Ji&
S
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Ol = dir=r A& NSFE

Dicidt=r )= Ol=salE

QPO F 10-205 S2oF LIOIJIOF &
O/cl #1sf Jl=9 st SH=7

“NBIC Converging
Technologies”

Jor Improving
Hunian Perforniarnce.
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Figure 1. NBIC 1etrabedmon,

=2 2248 22X = Improving Human Performace*

1. 0/= NSFJI HlAlst NBIC=

HA(EHUsH) =




o € NSFEIA NS Mt
o NSFZ_ A4

Roco, M. C., & Bainbridge, W. S. (Eds.) (2002).

“Converging Technologies for Improving Human

Performance. Nanotechnology, Biotechnology,

//gformaz‘/’on Technology and Cognitive Science. ™ NSF
eport.

http://www.wtec.org/ConvergingTechnologies/
20038 0] 467% 2 &2 M=22 Moz =2HE
o Kluwer Academic Publishers.
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o @} QIXItst F=I}H7
9 GRIN = NBIC ?

o EEUMSI|==E
LI, 00|3d 2, Hi0|2 49 SAo =2
=c| &, bottom-up& 22 ot= il A
o This approach IS limited by problems that
have no physical properties.
o (EU report, 2004, p.18)
Public acceptance Jt M &t&
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Enabling Tech2}
Converging Technologies(CT)2| X}O0|

Not: =& =SH)t #&8=
=

(>}
& applications 0] #& &

o CT
SH 2HI} RYE
o Improving Human Performance
OIXl et )| =0] LetE

o Knowledge system J|=2 S4 O &

eIXI st DICHUH S, EESH2 Ol82-114



<F w_,_ THr
<0 O U
ST m,n_ 03
~ ol <F
ol i
=)
m @._.__ U:._
gy M
.H__.E <0 O_
o olEr
R

_ nrar
RU = o
U 3iaT
ol B
RS AR
nNo JX
= 3136
O O

o /mproving Human Performance J|1=2| &
O] *UCH

Old2-115

t Ol cHCH

St
=

&



o http://www.drdc—
rddc.dnd.ca/publications/issues/issue

s16_e.asp

QIXI et DIcHCHs, B == Ol Z82-116



HLICE =2d 2 &k

ol

= 8

0/=22 NBICCT €2 AUz &5
o ldLt

o =& Itst T A2 "Enabling Technologies” H
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1.C. m8==H2 CTEKS &fdtst)l=

o European Converging Technologies
— Shaping the Future of European Societies

O by Alfred Nordmann, Rapporteur
O — September, 2004 2 0 A -
O

o Foresighting the New Technology Wave

http://europa.eu.int/comm/research/conferences/20
04/ntw/pdf/final_report_en.pdf

eIXI st DICHUH S, EESH2 OlE2-118



CTEKS: Converging Technologies for

the European Knowledge Society

O OO O OO OO0 0 O0 O

O

European Converging Technologies
Directorate K (knowledge—based)

Nano— LI«

Bio-4Z

Info-& &

Cogno—2/ X/

Socio—Al3/

Anthro—2/F 3}

Philo— & 3t

Geo—Alc/ 2NN AT
Eco(EZ)-Urbo(ZAl)-Orbo(RF)- H A= 2 X & s}
Macro(FHAl)-Micro(O/Al)- Alfred Nordmann

€ MR SHS 2 X
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o Converging Technologies
IS the term we use to describe a kind of
coevolutionary progress,
wherein progress in one area

accelerate progress in multiple other
areas.
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o 0|=2;

Converging Technologies Y & &
> =424 A9 £~ &2
=i Ne1d0:

Technologies = QI X|tst )| =
mind LAl g 0tsfd|i=s g &&

o S
TT =2
= IO AsHII=2] JHE, =&, &4tel Al
2| tst 2

Sfltst )= g =& + &&Eco
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1.0. IBM 2| 2|G=0] 2=

CT
o Ole At2l= NBCST =& J|= Al [}
Nano
Bio
Cogno
SOCIO o IBM:

Techno oAlmaden Research Center

OIXITIE D} OIHCHE, BEIES 0l "2-122
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BM

o JAMES C. SPOHRER~*, &DOUGLAS C.
ENGELBART** (2004)
*Director of Almaden Services Research at IBM
2000E 0O]= National Medal of Technology =4}

o The Coevolution of Human Potential and
Converging

Technologies
Annals of the New York Academy of Sciences,
Volume 1013, Page 50-82, May 2004
o 2(primary systems)— 5(secondary
systems)

QIXI et DIcHCHs, B == 0l82-123



IBM 2/ H =S 2t&: 2-5 converging systems

o 1. Natural Systems
Physical systems;
o =cle, AM2S2IS UHedl= s
Living systems

[ — —_— = () _ e  —
o 8=, ot S=dHS, 2des S

Coagnitive Systems

o OIXIDp&}, A2IEH, AlPMRIE, OlS LY DE S
o 2. Human—-Made systems

Social systems
o Atalst, ==MEfs, A, A, AX|sh, A&
SSf
Technology systems
o HA==2 ALl Atelatst HCI, elZtssh "ol Y A

St
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ol2 R 23 I}

— — L

=gl =4

ol

o 1TSHAH: (UH)
The key insight of the pioneers was understanding that

the first stage of human evolution was about nourishing
(and protecting) the body in a natural environment,

o 2t A (21 AIDI)

but now the 2nd stage of human evolution is about
nourishing the mind in an information—rich human-—
made environment.

o J. C. Spohrer & D. C. Engelbart (2004). Converging
technologies for enhancing human performance:
Science and business perspectives.

In Roco, M. C. & Montemagno, C. D. (2004). 53-54.
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21471 1BM OFOILI O/ B =] U] G =

Olei Alel= NBCST =& J|= Al U}
o Nano— Bio— Cogno—Socio—Techno

o QI Al ksHOl Ol NBCST 2-5

I 8HAlI =
-/ O

Convergence =2 ¢! =

o N=2 =&t 8Zot= 0=

complex adaptive systems,

multi-systems J}
&l A2 co-evolution ot ), Ol & ALY

o Olei= 0|=0|
integrated, unified information systems (UIS)2 2
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E. Ol= =mgsser=& 0] 20080
HIAISE Dl =2 1400 O =&

Googlel| & XAt Larry Page s
o 1=0| =& Motet 0l =8 (H =& 4=H|
1. sustainability, (21§ ME, &=&) .
o EHYE 2=, AIA2ULSHAE S
2. health - MYHO|StA H
3. reducing vulnerability,
o AHOIHHSZ2E O ot &GHA BH=D|, &8 Higf & X
4. joy of living. :

o QIZFXHAION CHEE KA D) o

o

0lr
0!

tOICHCHS 2 st Ol82-127
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o "==4:joy of living:
= Ol Kl t=r & JFA|
"After you've got health and environmental

soundness and you feel protected against the bad
side of both human nature and Mother Nature,

there is still something else to aspire to: self—
knowledge and enlightenment,”

o 1=0| 0lch th =& =HE F2 482 E== =
CHAN 150
AR 3=, a0 EHS 0lets HFZ 010kIGHB A
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Make solar energy economical

Provide energy from fusion

Develop carbon sequestration methods

Manage the nitrogen cycle

Provide access to clean water

Restore and improve urban infrastructure

Advance health informatics

Engineer better medicines

Reverse—engineer the brain

Prevent nuclear terror

Secure cyberspace

Enhance virtual reality

Advance personalized learning

Engineer the tools of scientific discovery
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o 1. Roco, M. C., & Bainbridge, W. S. (Eds.) (2002).

Converging Technologies for Improving Human Performance: Nanotechnology,
Biote—chnology, Information Technology and Cognitive Science.” NSF Report.
o http://www.wtec.org/ConvergingTechnologies/

o 2. Alfred Noordman (2004).
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“CTEKS: Converging Technologies for the European Knowledge Society.”
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O The dynamic whole !
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o Brockman (2002)

oNext 50 years
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Converging Science & Technologies

04 :
o Integrative Biology
o Cognitive Science
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o Not:

Fragmented

Disconnected

Demarcated

Solo—playing
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o But:
Convergent
Inter—disciplinary
Holistic
+ social, human factors considered
>

Integrated goals =+
o Ol: JJ&: NSF &2 0 Aldm<2 Figure C.7.
Sensory modalities and related disciplines
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4 Key Principles

o 1. Material unity at the nano—scale

o 2. NBIC transforming tools

o 3. Hierachical systems

o 4. Improvement of human performance
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Material unity at the nano—scale
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2. NBIC transforming tools

o Nano, Bio, Info, Cognitive—based J|=

o O|&d0= HZ&EO| CHEAE 20 AHOI 2
interfaceslAl &4&IA& KIEJF0|2HE
AAIAE BE

st =28, M2 =22

so& L= enterprise

O 3 M

ex): fTMRI @ NanoJd|l= &=
non—invasive brain—monitoring devices
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3. Hierachical systems

- NBIC @92 A2t &N

ANAE &2,

A=)
— <,

computation
SO 1 E0fet HZ2E o=z 0Ol

- a2 AAHH L oIS
=S & H (complex systems) 2l =546 0f A
2| H M A (hierachical systems)
X0 A OloHotAH =
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4. Improvement of
human performance

o0 K0l QUE 7&/ERf GALOIA
unigue moment O] C}.
O ANIEOUIA ©CIZ2t2] performance &F&F2
MEtAE O Al &=l 0| CF.

- QI2FO AR, &, 1K, 2AF O CHEt Cf 22 0laH St
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Hallmark of Renaissance
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intellectual principles it
7ot A2 22 exciting spirit
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2. AFAS AN L et
Holistic perspective.
fundamental unity of natural organization.
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o Now is the time for
the 2nd Renaissance !!

for : sciences, technologies, and
humanity.
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.. the potential of the new convergent

NBIC technologies for influencing and
defining the future /s

unlimited and likely unimaginable....”

o (NBIC E0A0UIA)
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o 2nd Renaissance of
Science
Technology,
and Humanity

through the Convergence of Sciences
Technologies. and Culture.
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o “Olcier Bist=A|l IH{& = Ololiot) SFAtot= At

ol

will live dramatically better than those who ignore
them. ...

o 01248t B3N IHEIS RAlots 20t=
will fall further behind and find themselves
weaker,
poorer,

and more vulnerable than their wiser, more
change-oriented neighbors."

o (0] =35t 2|2 Newt Gingrich; 2002)
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o "Those who are slow to act decisively
are
o ZHX MRIZ Fot=0l HOE K=
O simply anhques
bound for obsolescence.”

dHHANE J=E=..

OIl

o (Finholt & Birnholtz, 2006)

oIX| DB I Oj2NCHE, SEtste Ol Xl &0t EI-169



Ol =8/ U= Hyl..

o In the center of this exciting
synergistic futuristic enterprise,

O Ol X| 1t sto
stands the Cognitive Science,
as the principal pillar
— the Iintegrative, innovative, multi—faced,

unifying and versatile mediator&
incubator !
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Ol 01 Al URL

o http://worldbridgermedia.com/blog/wp—
content/uploads/2007/03/evolution.ipg
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externalzing

Intern®lizing

= etlernal Cognitive loops

Copyright©2005, Jung—Mo Lee
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o 1.

o 2.

o 3.

Engineering of/ for the mind
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o 1.
OIZEIL JIHISl ZHIIFHESHXI= 0|cH
o 2.

M SEUA 2 SE2E,
12l QI2ks BOA QIEs=&:
OIS ls=2 S&lst

o NI29l H2AICHO| Sl &t
o (The Age of the 2nd Enlightenment)
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“As economics breaks out of the yoke of the

narrow rational choice framework (&l D& A M &),

its relations to the cognitive sciences become

more and more apparent. Under the influence of

evolutionary ideas, the frontiers between

economics, psychology, and biology are

progressively blurred.”

o E. Krecke & C. Krecke (2007). In “Cognition and

Economics: Advances in Austrian Economics (V.
9). Elzsevier. (p. 7.)
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Cognitive Robotics; Cogbot...

Developmental Robotics

Epigenetic Robotics; Infanoid Robot, Babybot,
Human—Robot Interaction

Social Robot

Affective Robot

Conscious Robot
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Cognitive engineering

Cognitive designing

(3> Cognitive ergonomics/ 224 =25t
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Cognitive Systems, Cognitive Computing,
Cognitive Robotics

Artificial Life

Cognitive informatics
Semantic Net / Semantic Web
Cyber-Infrastructure (Cl)
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CE: Cognitive Enhancing Tech

Education & Training + building up resilience
against aging
Human resource management
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o augmented cognition
o Exploration and detection of enemy mind—-threats
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o 5. st& st (Learning Science)
Collaborative Learning
Collective Intelligence
Knowledge Garden

O 6. cognitive arts and design
Entertainment and Game designing

o 7. QX MENSH (new Cognitive Ecology) Jl=
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o 11. Service science:
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o Cognitive technology
ME A3l 2406t 20t
o which combines the interactive qualities of
modern computers

o with the knowledge acquired by cognitive
psychology

o —to create tools that can preserve and
Improve our cognitive abilities
- 0|A2tE HIA=2 X 724, 2007
Ol — MindFit
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o IBM ZIH=Sl & 2-5 converging systems

o 1. Natural Systems
Physical systems;
Living systems
Cognitive Systems

o 2. Human—Made systems

Social systems
Technology systems
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