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WNE aels 2d 28 & =40

IVAN PETROVICH PAVLOV
(O| 0| K| 24 k)
1904 Nobel Laureate in Medicine

in recognition of his work on the physiology of
digestion, through which knowledge on vital aspects
of the subject has been transformed and enlarged.

O O O O

September 14, 1849 — February 27, 1936
o Place of birth: Ryazan (Russia)

o Education: Studied medicine at St. Petersburg
(Russia)
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2. Konrad Lorenz

o Konrad Lorenz biography (0| 0| X| 24 &)
http://www.age—of-the-
sage.org/scientist/konrad_lorenz.htmi

o From 1961 to 1973 he was the director of the

Max Planck Institute for Behaviour Physiology,
INn Seewiesen, Germany.

o In 1973 Lorenz, together with Karl von Frisch
and Niko Tinbergen, was awarded the Nobel
Prize for Physiology or Medicine

o for their discoveries concerning animal
behavioural patterns.
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arzar ggoid Nobel Prize Winners

o 1981: Roger W. Sperry, (42| sH/O|SHAl
David H. Hubel, &
Torsten N. Wiesel

o 2002: Daniel Kahneman (

Ok
22
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07
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19781 Hl RIYAS £~ A3RE

Herbert A. Simon 1/
(1916-2001)

Computer Science and Psychology
at Carnegie Mellon University

AHRLY image ' attpi//www,econ.canterbury.agcnz/persondgl_pdges/paul_wdlker/nobel/economy-1978-1.gif

HHERI™YA "for fiis pioneering reseadrch into
The decision-maring process
within economic organizations" (1978)
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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
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1081\ Lot A4l OF/OI OHAE AAERE

Roger W. Sperry David H. Hubel Torsten N. Wiesel

Professor, Vincent and Brook Astor

Department of Neurobiology. Professor, Neurobiology.
Harvard University The Rockefeller University

Hixon professor of
psychobiology, California
Institute of Technology

"for his discoveries
concerning the functional
specialization of the
cerebral hemispheres®
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Y =L g4 U= ke

L o] XpBt
QF 2Bt & J|s2 X002 8L =2
o tH SFAL
o Hubel W= & Wiesel 1l ==
T A CHA= olaler [[HY CHAS] 2 2F A
B HE AN Xlot=IHN CHatOd Al 2 Al &=
otLIotLIOIA S BB XN EH= === 5

ol &



200244 Nobel T3RISAS AR

0= TRIAE O Al2IStIHRIXARIS) B

YA A AR image

http://nobelprize.org/nobel_prizes/economics/laureates/2002/kahneman—photo.html

DANIEL KAHNEMAN
Professor of Psychology,
Princeton University

=

CEZAHEA sl HR0ME SES ZHUS SEe 55, 5ol
=Sald a2 ol0lA2 QI2h i QI AFZ k23610
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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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o Harvard e MBB (Mind, Brain, & Behavior)

OtS-gl-E Sfe A

Physiology)
“ple|st-Zst-M2|st” shASH?| IS

o MIT C§&t: BCS (Brain and Cognitive Science)
“| Ol X[ S Skt

* UCSD 2t Johns Hopkinsti&h; 2 MIAEF S S;
Department of Cognitive Science = & X| &
<J|E>
: BBC: Brain, Behavior, & Cognition &3
—Boston &t
. BBB: Biological Basis of Behavior & &
— Pennsylvania &t

o Oxford CHet: P.P.P. (Psychology, Philosophy and
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o off 2l IAlst st E=

=J

A0l EXIE 0 U=
st 2=

- T 1™/

http://www.cognitivesciencesociety.org/graduate/
0=, =2 IHUCH =2 6001 CHE*

A2 S = L2 HEWH A= ‘Informatics” & F LI
Ol X| Y&FAPRAD} 80| A&t
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UCSD Al tsy stk

o University of California — San Diego
Cognitive Science &1}
1986 & X|
NI AH = =2 QI XISt st
100 =2 Lab

oW 24
o AW = 5/ A3/ HE 8/ AEI|AF 10/
o CHSHRIAH 46 + [HSIRKAIIM 19




MIT | -ClI K| d}tst st} S &
Dept. Brain & Cognitive Sciences

O O O O O

= 41 &

ST 132

CH &2l A4 88

AR /AL 180

AHDI=8F . 36
http://web.mit.edu/~bcs/

= A 470 0 &

> 5= L 5tLIS SIS 20l
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MIT 2| Z[-QI X 1tsH(BCS) SFit H AL

gt
=
S

5t I

o —1964 &0l MITS| *&clstib'=
o —1980E U =0 ‘&clsr & Efi)f

-

—

Jo Mt

HU

\-r
i

o —1986Y (| ‘L ‘3—! O|I|7P§1 skt (BCS) =2 H&t
(SCIHolA A DIEEHO*OE S2)
o —1993 MITZ ﬂri 2 (School of Science)2 s
A

ot
=1
(25t 3tst I?EJ’HIWM, st 22|8h + & /oI Xt

S
7,

%

)

0 —2000 WHHL G RHE S8,
o -2002 Bt /)| MIEl Al
0 -2005% 112, &|-0I X D& Ll A=
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olfl RQ gl (HZaA)
1A7HEOE Sop(d 2FHAR)E S0 A=6t

=2 A= 3 3Y5F0 Dt (Y 4FARA)E =0 2=
HAHE 4P E AFHUHFE

A&l 7= A2 d=, MIT HHA JHE 2 H=

= AN NI 3=l =10

(Department of Brain and Cognitive Sciences)
CMIT B4R A tsr A 2A

McGovern Institute for Brain Research
LT3t EE-Dlei A

Picower Institute for Learning and Memory
Athinoula A. Martinos = &4 &IEH
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otbt= CH, @ICIOFLY CH

o Harvard University/ MBB
(Mind—Brain—Behavior program)
19933 (] =& Hotez X = W=0 =&
w69 (A EEH
(8t A4 40

/] - O

o Indiana University / Cognitive Science

Program
19894 (| & X,
w103

OIXI k&t Dt0l eH-31



Oxford it P.P.P.

o Psychology, Philosophy and Physiology
(PPP)

http://www.admissions.ox.ac.uk/courses/ppph.sht
ml

o i d8&E : B 904
)

o 38 DA

L_ O L. =2
OfE K|St~ H? 2F 530 (&
A& st M E &S » 17%
&2 professional psychology, education,

research, medicine, the health services, finance,
commerce, industry, the media and information

technology

OIXIJtet 0l el -32




01X I} BHIH/ CHEHR DHE 4

CH

ol

o & AIAH: University Programs (186)
o United States (100)

o Canada (21)

o Europe (41)

o United Kingdom (31)

o Australia (12)

o * AfEa&H:

http://www.dmoz.org/Science/Social_Sciences/Cogni
tive_Science/University Programs/
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x OLX| 0t shASE 2 (BCS) =0 THs!

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: Certificate in Mind/Brain/Behavior

OIXI ket t0leH-34
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<C1>. 0= U= M2
NBIC s (+=8)HA=Z X &

H&Z A DIE sgdtst)|ls = WO

-

D=2 Ol £IHE At

(M

O
—

o 0J|=
o0 200289 (| ==¢gt
oOlcH =& (&) USHI|=E

= NBIC Converging Technology =
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o Convergence?| < Al:

WHUW S convergence JIl UAUS

o 20AID12] Maotst At =S, Aotl|st AHlAt
s elXAelE, HatEzgY A S22 0|0 &
JHe HA=2] convergence £ 0| [US

Enabling technologies 2| 8

o Lt==s) =1t 201, Ef 2022 =& (
)0l 28t LI=D|=2 Ol HMHE 2 g
0l “Enabling Technologies”et= Y
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OI

QI XISt k01 el -39



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

o 2000; 0l= Utk tstii=2 &= &0t=0

o U= &4 st O]

o dtst)|=H 2 @—EDP%OLIHI 2000890l 2/£latH 10-204
SOl 0|2 Techl € &= &AM

HE 20| L3S =4& 2| Enabling
A E
| b=l NBICIE OftL| 2F @1 Xl 2F=H0|

o AM=0l= CTet= J
Technologies &

O IJI(HI“ O'IIWQO
A= GRIN 2 =
o GRIN (Genetics, Robotics, Info, Nano)
o 2001¥ 2o
= GRINOIAl [Genetics + Bio] = BioTech
O HFRALL?? = Genetics2| TechnologiesZ A 2| Ol S

ZI=A HO =22 0lAI?

= L_- T
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o 1 CHA!
o Cognitive Science & Technologies®|
o 0|2 A2 U2l implicationsE 1Al 6

Ol =t

o = NBIC Converging Technologies i &
S

O X k& 0t0f e -41
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AZst)|=
Figure 1. NBIC tetmbedon

0|2 Wst)|=2 22& SE=: Improving Human Performace*

1. 0/= NSFII HIAI8t NBIC+& (&) s d|= &




Ol = dir=r A& NSFE

Dicidt=r )= Ol=salE

*9HO 2 10-205 SoF LIOI IO &
O/ef Jtet Jl=9l BIatif SHE=?

"NBIC Converging
Technologies”
Jor Improving
Human Performarnce.

NSF.EZ 174 nttp://www.wtec.ora/ConveraingTechnologies/
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A.E.hoim, 2E0d

Changing the societal “fabric” towards a new structure

{upper figure by B.E. Hom)



o SEISII|I=(CT)E
L=, 0I0|3 &2, HI0|2 99 SAo=
=c| &, bottom-up& 22 o= il A
o “This approach IS [imited by problems
that have no physical properties.”
o (EU report, 2004, p.18)
28t (=2 Public acceptance Jt Mlet&
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Enabling Tech2}
Converging Technologies®2| Xx}0|

Not: ST 2HI} #HE
=

(>}
& applications 0] #& &

o Improving Human Performance
Ol Xt J|=0| EetE

o Knowledge system J|=2 S4 O &
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Nano-Bio-Info-Cognitive (NBIC)
Technologies

Canada =20 132 NBIC Bk -



|22 NBIC &llstd)|= €2 JUZ2 ©5

o 1cdLt

o =& st =& 2| “Enabling Technologies” A
S0 =&

OlcH &) |=09 &
Performance 2t &t &'Olé A2 K] =&
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<C3>. =8==sHM2 CTEKS sgdst)|=s

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

OIXI k&t 0t0l e -50



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-& &2

Cogno—2/ X/

Socio—Al3/

Anthro—2/F 3}

Philo— & &

Geo—-A/2/

Eco(EtZ)-Urbo(ZAl)-Orbo(RF)- Alfred Nordmann

Macro(F1Al)-Micro(0/A])-

€ AbelitetH

JIH'

TR

—

©)

N

=J

1o

=

=J

tOleh-51

r



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.

OIXItstt0leH-52



o 0|=2;

Converging Technologies Y & &
= =240 Y9 =g w9
Technologies = CIX|tst)|= =6
mind LAl g 0tsfd|i=s g &&

o 2
= HI|0 st)|=2 Y, S, 42| Al
gltst == 6
=> AFS|DFSE Jl= (Social Science Tech) It
Al sgidtstd|=s g & + 23Eco
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<C4>. [BM 2| 2ltd=0| BE=

s (=8)dsdl= (CT)

o Ulef Atel= NBCST ==& J|= AlUH
Nano
Bio
Cogno
S0CIo o/BM:
Techno oAlmaden Research Center




BM

o JAMES C. SPOHRER#*, &DOUGLAS C.
ENGELBART#*=* (2004)

*Director of Almaden Services Research at IBM
20004 0]= 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)
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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




WS ALZIE0| Q1240 Bt BHA X

S5l= HHLIZS S510 02 RLHS
212 24 UCH

U Ee A—ES BF0let 20| 2

SXO2 UptHLls 2S 525 WX
R}

“However, many had not fully appreciated
that the environment had gone through a
very fundamental shift.”
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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 2CtAH: (& IH)
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 018 =] U]l 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 Nl=2 &3zt EZot= 0l=

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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& (2008)

o ?&z2l: (2006—- 2008. 2.)

S & skol JH A XF Craig Venter,
Ol BtSHRE (E0|& 0] 2CHel M AH Ray Kurzweil,

Googlel| & & At Larry Page s

o _J1=0| == Hletet 012l s&HA f & & 45K
http://www.engineeringchallenges.org/cms/challenges.aspx
ol2 dH=x= ==2) -

1. sustainability, (21§ ME, &%) .
o g &=, X 2HS U s
2. health — MHO|&HA A

3. reducing vulnerability,
o AMFOIHHZ2F O CHMGHAH BH=D], 84 Hi2f & X

O

4. joy of living. :
o QIZ2FXFAIO CHSH XI A DE D)

Al
o

or
0
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&SN =M 4.
joy of living: = @I X| otst& 1A

O O

"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,"
=0l 0l O &M =HE F2 42 =22 FOHAN

=0l

AAT H==, ‘WO S HS 0lct= HFE O|0J|otH M St bt
= Xl tet A =1l el
TAIDI OleH 1404 2SI X EH2 29010k 0|22 2
ISRl ADE B3 KGa-d

2

2008/03/07 20:0
st=2=2 = A XiE
http://blog.naver.com/metapsy/40048664612
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O O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0oOOoOOo

Make solar energy economical

Provide energy from fusion

Develop carbon seqguestration 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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<C6>. &4 FMAFA(2008. 3.)

A

S MHARA] [SERI.org]; CEO QI 0 &
4 =, 2008.03.05

A2 01O Ra 23 0|38 0|43
ZCOHOF & 6K DIl

o http://www.seri.org/db/dbReptV.html?submenu=&d_menu=&s_men
u=0202&g_menu=02&pubkey=db20080305001
Ksg eldet
HOI2 MI<f,
HE 0 K,
DA 2%,
L= AT,

[URI =3 |

O

i

N
1
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Al A8l approach,

AStH
T,

computation 2| A F0IJ HZEE 22 Clot(

- ANECE [KAHIY AR [e-0tEL]E
22 S&H (complex systems)2)
2| H M Al hierachical systems
HAE=HM AOIM Olol ot H =

=> IBM 2 0|Z 0|2l Service Science 0| &=

-
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1SHH: 20MI21 SENHX]
o [Z&/IIHl]: H3IH &I
2EHHI 20MI01 SEH1980E TH) O
o [EE/JIH + EHE + MH]: 224
3CHH 21 Al DI
o [2E/IIAH + MH + B + QI K]
o HoIH @ci A0IM 2 &(5HH AH)AAl?
O|Si’7
o0 P77........777

o > /9= =0 LA £F

ZotH £l
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o Ol= =&+ NLE 2 = BHE2.
0 BRI/HUX S8 H7E otd]

=
|=o| [#2
2RI LSOl
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= =
AP

i
T
-0
AT A

-—

stz R0 &XHE Jtot=;

o 0|= Department of Energy A=
c

S A2 ASHAL IAAS )| 22X E

w

o 0f:

Sandia National Laboratories (SNL)
Pacific Northwest National Laboratory (PNNL)
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D1. Sandia =& A4

o NEWS RELEASES/ August 8, 2007

o Cognitive Science and Technology Program

becomes Sandia initiative
o [O|0IX| A42F]
A0 Ol= =g of, o8 A A

/] T/ g /M,

= [abs experience in computing, nanotech,
moaeling, simulation and surety critical in
emerging cognitive revolution

Sandia National Laboratories has entered full

throttle through (&8 &£ 3) its Cognitive
Science and Technology Program (CS&T).
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0 BB E AHME
ot £ Z0ILt 2210t 2X I} oLl
o BFZ *mind” Ot 2 HIOICt

AE=0] HEHN d=or=Jt,

O{EH JIH/S 22 610{2 AIZS0|
58O Xost & QI 5H=0to 2

KO Ct.
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o CIXAIAE HA==Z X JF =212 (]
positive impacts

o mIIOHE AA O AHYH

= AMESIH & =2 Ot

o solve perplexing problems, and perform
complex activities.

2002 ; the former Mission Council selected

o cognitive science and technology
l(_C%&T) as a research focus area for the
abs.
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o John Wagner,

“It is reasonable to expect future
discoveries will become the Nobel—-class
achievements for the cognitive and
neuroscience communities at large in the
years to come.”
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D2. PNNL = €&

R
4]
>

Pacific Northwest

National Laboratory
Operated by Battelle for the
U.S. Dpeartment of Energy

o http://www.pnl.gov/coglnformatics/
O O|0| K| 2d=k

AL F=H  Rich Interaction Environments:
Cognitive Informatics
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Risg Iis teh National Laboratory
—Technical University of Denmark —

o Technology Foresight on Cognition and Robotics

http://www.risoe.dtu.dk/research/sustainable_energy
/energy_systems/projects/tfcognitionarobotics.aspx

o A technology foresight project on cognition and
robotics has been initiated by the Danish Ministry
of Science, Technology and Innovation

o with the purpose of anticipating research and
iInnovation agendas in the cross disciplinary field of
cognition and robotics.

o =2 which can be further developed by the research

and industry communities within a time horizon of
10 years.
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o The cross disciplinary field of 1 X| 1}t + =
S &8l A is a rather new research field.

o For that reason this foresight project can be
characterized as explorative compared to
other technology foresight projects initiated
by the Danish Ministry of Science,
Technology and Innovation.

o =¥ identification and formulation of promising
agendas for future technological innovations
in the borderland between cognitive science
and robotics.
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C. Ol2H SH2 0 HI/THS D o1 K| Bt

|.C>

ODCIOB,
o “0O|cH& C%I'E’ CHskOl Of el

A-IEEHOFj Hu 604 J|g st=Uzl 2
H=2, (2006. 10. 13).

o D= LS Aet 8 e B2

Xﬂ 12 2&-

2007. 3. 29/ M2Hstn w4352
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A. Cognitive revolution

VSN A G2 BHS
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JED ALY WIS B, PSY, 2 TIHEBY
59 SR FA9 mATLSOEOE AU Q= AHHoO
QT & AlTHol 300 ol HA BATNLSBE RIUD
Q= Tdol Hot.”

(OIR2, 1996: QURIZYY: THER TIX)
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20K1712] st TH2{Cte

o 2l XY (Cognitive Revolution)

DeEE MHP{Ctel ol BHHal sk & od

—_ 1y | (>}

Energy 0l A = Information 2 2

o Information Processing Approach
o Ul =8xH=54%: 22X AIAH (IPS)
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o IRIF(FEMEN &)
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(Artifacts)

AEH, HFLIAOE I+ & HM A
JIEt2E I3, &3

0z EE\XTO JX >[I

= A & S2 A& M A
24E Zo4E, At A X1|34|(systems)
(Gll: HEAH, BH-ALLIAH, RFMHH S)




Cognitive Revolution2 2|2

o =2clsr =42 UlAIE bottom—up& Al HZ=

o HAIR MAHZH= EESL=EMN
=> 2defy Z2dE MAIZL = A

/| =2 O -

bottom—up & Top—down

SX(SIHE) & +BH D5t
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HASHQl Information Processing System
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Ol X| 2t&F (cognitive Science)

o =&l A MO Cognitive science is the

OO ™

|nterd|SC|pI|nary study of mind and the
nature of intelligence.

Alatstel shal 2 ‘0ts'2] O] o 2f

o @l =L
020l ot= intelligent Al AE N Al S S0
CHet Olof Ol Ct
(inte Illgent ANAE = 012 =S=, =G
S 2tE Al AE T
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L=
0l0

O| CHRIA: QI2H0HS R U= 21 Ofel

—_ AA  — |

Simple Minds = Complex Minds (&= 4)
Natural Minds = Artificial Minds (H=A)

i
e otS==2 0t5 (OtOIBIS BHE M HIFH)

e 012 JIS(MA)HAHS O3
e reactive & intelligent 22| 0l

o QIZ2IDISS === =&ol= 0

21 ZE 9 0F2 (the Singularity AI& Q)
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0] =2 formal approach? & 20|22 cognition =X
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(computers)
_ soft artifacts
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ol X| Dt&Ho| CHatst A 9
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o http://www.cogs.indiana.edu/general/general.ht
mi

o http://cogpsy.skku.ac.kr/200608—
cogsci—9O! X &t pdf
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1. 2Z2tol Oi== EE2X 2 MAl=z =L
(Physical Symbol System)

2. HAARH 2%/ HEXE AIS

3. HlH==2l:
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oI2to] Ois: B2 S olidot) XEGHH
Z&Eot0 AAZRE HH(ZLIH)GH=

HASHQl Information Processing System
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.,Q,.E'\gl,-cr,’-%HlE MOIM RIRQE:
‘QIRI] BB, (2004)

1. The formal sciences:
o Al, ZBE8A, & 5
2. Psychology

3. Neuroscience

4. Linguistics

5. Philosophy

6. The social sciences
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CAT (BEH H4SEYH D
PET (& Xt
fMRI Olsd AHD|Z
(IO SHD|Y
ERP(Event Related Potentials): At 2 & 2| &
MEG (Magnetoencephalography): A ESEH
TMS (TranscranialZ2 S X XH=2E)
Jls-2&AH(NIR) 1€
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o &10{(Language)
OloH — Comprehension
&HZE - Production
computational linguistics
o =HMloll 2 (Problem Solving) + & & JHExpertise)

o JHE X At (Conceptual Thinking)
(tH = X Al.ﬂ)

O T
o 3=2l(Reasoning)
o It + 2 A (Decision Making)
o Kl=(Intelligence)
& O] & (Creativity)
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O O O O O O

MZABA O X (Neuro—cognition)

- M2 B2, 2 YR8 JIs(MBEEX2)

-4 =4S EY S

22t & Kl 2H(Perception) @ 212 & D[ Hl- X2
/.\_liﬂ—%* 2t (Motor—Sensory)—-2!I X| & Zcoordination
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* 4 Key Principles of NBIC

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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o fNIR (functional Near—Infra Red)
Spectroscopy
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o QIS + 2EEIA + A
| =2 W XAlol= Cognitive Computing®| &
A= 228 A IT-BT-CogT2| & A2
Cognitive Robotics; Cogbot...
Deveopmental Robotics
Epigenetic Robotics; Infanoid Robot, Babybot,
Human—-Robot Interaction
Social Robot

Affective Robot
Conscious Robot
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o 9L/ terE 0179 JIES Z2&, the texture of
the mind, &s24 & &=t = 54, H

5 & Qe 2HES2 ASI S HIAIE 2 U1,
0

, of(H0F &
o QI X Pi‘% 2l & EMEZ A2 212 Ofol Ol &
HMO02Z I

» social cognition : shared cognition
* distributed cognition;
Socio—cognitive—neuro aspects
Human-artifacts—Human interaction
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QARI™HOEZ O3 LAY 2w
3.5 Jl=(Epistemic Technology)
o QLTI =191 processing T2 SHIAITI=
T& THHE = &2 9olQ QIRITIS
o €. 2 XDIse4 Jl= (Cognition enhancement)
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2E2 ASAMEO o525 Sot &
O| Xl BtAL
— =2 O O
SO0 QI2ERISIEOI StE /AT E ol =(88) CIAtL
o Cognitive Engineering

) o(ol = :)Ol /\I-QXI-S‘D" Al-l:l——' Klgil'
o Cognitive Technology
o A NI A, Jt&tAl A

Usability, efficiency S}
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o Making people:
H 22 0H:

SHl= Ukdl=s
T SEClXle)=

Wiser, more intelligent, satisfied
o= SEQIX| WS | =

OO
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0bB.1. EX ol =&t
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Cognitive engineering

Cognitive designing

(3> Cognitive ergonomics/ 224 =25t
06.2. XN Ss-CABFE-CAZEE A

Cognitive Systems, Cognitive Computing,

Cognitive Robotics

Artificial Life

Cognitive informatics

Semantic Net / Semantic Web

Cyber-Infrastructure (Cl)
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€ 5220|129 2XJl= (Cog Tech)
CE: Cognitive Enhancing Tech

Education & Training + building up resilience
against aging

Human resource management

= 8t /5 ot

o augmented cognition
o Exploration and detection of enemy mind—-threats
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&0 |
“OI Xl D] = (Cognitive Technologies)” JHE 2| T &2 |

s 20002 QIXIHIA HET:

. Gorayska

o Gorayska, B., & Mey, J. L. (Eds.) (1996).
Cognitive Technology: In Search of a
Humane Interface. Amsterdam: North Holland.

o Gorayska, B., & Mey, J. L. (Eds.) (2004).
Coagnition and technology. Coexistence,
convergence, and co—evolution. Amsterdam:
John Benjamins.
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o Cognitive technology
—is a new and evolving field

—which combines the interactive qualities
of modern computers

—with the knowledge acquired by cognitive
psychology

—to create tools that can preserve and
Improve our cognitive abilities
- 0lActY HAaAs2 X 54
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COGNITIVE TECHNOLOGY 2| (&

OlActE & 2% J|A}

o @IXIJ|= [Cognitive technology]
IS a new and evolving field

o which combines the interactive qualities of
modern computers with the knowledge
acquired by cognitive psychology

to create tools that can preserve and improve our
cognitive abilities.

o 0§l CogniFit,
a personalized cognitive training program.

IXI k=t k0l eH-215



MindFit :
OlActZ 2| CIA[Dl=" HE Abd

o The dawn of cognitive technology
Posted Thursday, December 08, 2005 on IsraCast.com
o http://www.isracast.com/article.aspx?I1D=9

o —MindFit systematically trains a wide range of basic
cognitive skills needed for daily functioning."”

—Using a computer as a cognitive training tool brings in
an entirely different level of possibilities.

The interactive nature of the computer along with its
ability to present a variety of tasks makes it an ideal
cognitive trainer.

Maybe the most important aspect of using the computer
to train cognitive abilities, and one which is unique to
MindFit, is the ability to adapt to the level of the user
and to present a training program that is specifically
tailored to that individuals needs.
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o 6.5. &&1tE (Learning Science)
Collaborative Learning
Collective Intelligence
Knowledge Garden

O 6.6. cognitive arts and design
Entertainment and Game designing

o 6.7. CIX|IXMENSH (new Cognitive Ecology) Jl=
0 6.8. A7 MEHEtA T XI=£2 |ACIOZ A9 02l
JFOIX| &N QO 79 QU [N gor &=

0 6.9. LK ChA OIX & ek
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o0 6.10. social scienced&lgt&l2|sHo| Abg| 1}

SN 22
| S S

o0 6.11. Service science: Business
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=35H Cognitive Engineering)
2l EA= BtES A S A -S4 2 AIAE OIH I
User—Centered System Design) J} S 4l

=

i e12tel A& s=0 tigt

-

s &0l QAS0| =2 BrS0 o 2 UHE 0l
ol AtEAL] 288 SE4= WY, AFEA -S4 Al
Ol A2l Graphic User Interface, Auditory User Interface,
Voice User Interface & HE ¢ &
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03 ANBH YBHelH SHS BENOT 28
o =13 XSH ALY PE

+ 3 AE(ZH) XI= (Emotional Intelligence)

o D. Goleman (1995).
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o AMNE A =& CIAFC!
'user—centered design"
MNEXC Ee/=Z220 J|gtet CI Aol
Ol 22 0| XHE M= M2
WHC REE HE=3l

EH”BI CIX

o|-

Hlotol &S

Usability
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o HRI (Human Robot Interaction),
o BCI (Brain Computer Interface)

o Cognitive Ergonomics
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o 1. <CXZBFE>: 0|& Al HE=2 T
A

&, o2to Xsite O2HetE 21 E2H (artificial)’
ANs AIAEBHALDL JfESHH = ls 440IU=0
01 =30

> ‘9 X (natural)' =2 X
oMoz JJEHE £0

S S0| d

o AIDE Q12 OIS, RS2 AXILINES
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o 2. <CIAIAIAEI>: -

DHOU= 212t0] I AHAl SE=
JIAHDIE CI2H0H S H K= =
- F=AA OIS Ks AIAEO]
(embodied). E51&. [}t I 5= L8151
125t A/ SA/AE

© xQ

- OO M =2
WS AFHUSH AZEY NSS!, UESXNS(2EEEA I
g) SO0F0A €48 A+ 2SS0l SEHEH AL E

o 3. Cognitive Informatics
o 4. Cyber Infrastructure
o 5. Cognitive Web
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Cognitive System 0] 2tL]|?

A2 0[eH0=-HM2 Foresightel A2
JI|A|£E4I — X|.O:|X—| o| X I—I_I_Tl_i_| a|A|£g

L—_ "1, L_ O /1 O

=cl, 2AAMZE, BAHOloH, H=L
|

an emerging field of new science
M SH ) =2 0SF0] Dl e
MEZ2EZ FH2 LS &M

=M (being) 2 NE = H3|
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o QIAIAIAES| 2hEet H O

- O

Cognitive Systems;
(O] 0| X| A42F)

o People
o Machine, or
o Combinations

Woods & Hollnagel (2006). Joint Cognitive Systems.

o http://www.amazon.com/Joint—Cognitive—
Systems—Patterns—Engineering/dp/0849339332
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Cognitive Informatics

o the multidisciplinary study of cognition and information
sciences, which investigates human information processing

mechanisms and processes and their engineering applications
In computing.

To augment abilities to understand, remember, learn, and decide
via new technologies custom-tailored for human—-computer
collaboration and symbiosis.

A main goal is to research and develop technologies capable to
facilitate and extend the information management capacity of
individuals through the development and application of novel
concepts in human—system integration to address cognitive
bottlenecks (e.g., limitations in attention, memory, learning,
comprehension, visualization abilities, and decision making).

psychology/behavioral science + neuroscience + artificial
intelligence + linguistics .

o F IS e 2 9!
Human—-System Integration
Human Learning and Skill Development.

o

ol

Xl
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tsrk0lei—229
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Human-System Integration and
Human Learning and Skill Development

o R&D Interests and Capabilities
Human—Computer Interaction
Information Analysis
Memory
Learning
Thinking
Reasoning
Problem Solving
Cognitive Linguistics
Knowledge Representation
Cognitive Mechanism and Process
Evaluation Methodology
Technology Impact Assessment

QI Xl k=t 0tol e -230



o Technologies
Web—-based Information Systems
Cognitive Modeling
Web Design and Development
Multimedia
Learning Content Management System
Learning Management System
Artificial Intelligence
Agent Technologies
Machine Learning
Neural Networks
Pattern Recognition
Bioinformatics
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Human-System Integration and
Human Learning and Skill Development

o R&D Interests and Capabilities
Human—Computer Interaction
Information Analysis
Memory
Learning
Thinking
Reasoning
Problem Solving
Cognitive Linguistics
Knowledge Representation
Cognitive Mechanism and Process
Evaluation Methodology
Technology Impact Assessment
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Autonomous agent &K R E &

AN2AHoOZ H St (A X ZEA Ol Al
2o MSAM AAT|A/ embodiment2t E A

S 2-012F A0S Z2E A 2AIASE

OO /| —
self-motivation/ & =& &2 /0|2 B
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/1 O oo/ o

A XIAl OloH/ User or the Interface : H- 20| H &=

R? 22sE/ MU A ol0], A0}
Cognitive Primitives for Mobile Robots
Embodied Synthetic Agency
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o “Olddet Hatx=AM IHE = Ol|oliot ) EAtot= At
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will live dramatically better than those who ignore
them. ...

o Oldlet BHst=Al IHE = FAlole =Jt=

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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'"Those who are slow to act decisively are

simply antigues bound for obsolescence.”
N, A 28 2l MeEgst A
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o (Finholt & Birnholtz, 2006)
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