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[Abstract]

o The main features of the future technological society, and how

O

the Converging Technologies (CT) framework has evolved
starting from that of U.S.A. NSF's NBIC and Europe's CTEKS,
and where it stands now were discussed, with an emphasis
given to the role Cognitive Science plays in the current and
future CT. It was postulated that the on—going third movement
in Cognitive Science involves the Embodied Cognition
approach, narrative cognition approach, and an emphasis on
artifacts and human interactions with it. Implications of this
third movement in Cognitive Science for possible reframing of
the future science (including university—wise) systems and for
(cognitive) technological innovations were further elaborated.

—[The Text is in Korean.] -
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|IBM
ol tst/Jl= el §4

o TGHAH: (UA)
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,

2t (B TH)
|£‘> but now the 2nd stage of human evolution is about
nourishing the mind

in an information—-rich human—made environment.

€ J. C. Spohrer & D. C. Engelbart (2004). Converging
technologies for enhancing human performance: Science
and business perspectives.
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el Jiss
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o = The Singularity
o Ray Kurzweil (XIS)
o S0/&EO0| 2Lt J|=0] 2l2t= =&ole=
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OlcH 12t JIHC &2 =&t
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<1-E>. Joel Garreau?| 0=

Joel Garreau (2005).

“Radical Evolution"

o (New York: Broadway Books)

o 2 M =:"The promise and Peril of Enhancing
Our Minds, Our Bodies — and What It Means
to Be Human."
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o Foresight 2 £ _]&5
run by the Government Office of Science:
o Adviser and sponsored by a Minister.

CHRHMEL £33 2t 0122 XS

o =2 W2=BHPM) SU lunchtime seminar
o 20075 108 118 AHO/ILE X
o Mental Capital and Wellbeing
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O/l Atal Sl 1000 A/ & <

o 1. Mental Capital and Mental Wellbeing

2. Sustainable Energy Management and the Built
Environment

3. Infectious Diseases
4. Intelligent Infrastructure

5. Tackling Obesities

6. Brain Science Addiction and Drugs
/. Cognitive Systems
8
9.
1

O

. Flood and Coastal Defence
Cyber Trust and Crime Prevention
0. Exploiting the Electromagnetic Spectrum

O O 0O 0O 0O O O O
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Mental Capital and Wellbeing

o FUTURES ANALYSTS NETWORK NEWSLETTER: September
2008 —-Derek Flynn,

which seeks to produce a challenging and long—term vision for

maximising mental capital and mental wellbeing in the UK in 21
century

— both for the benefit of society, and for the individual.

o The reports highlight future challenges in five areas:
Mental capital and wellbeing;
Learning through life;
Mental health;
Wellbeing and work: and

Learning difficulties.

http://www.foresight.gov.uk/OQurWork/ActiveProjects/Mental%20C
apital/ProjectOutputs.asp

-36



Olcet Olch Itk
A HH=E?

—
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o 6. Brain Science Addiction and Drugs

o /. Cognitive Systems
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o 9. Cyber Trust and Crime Prevention

Ol E2-37



?ol= AEOZ HIRH =10 EH?
(=9 Hatd)

O O O O

9. Cyber Trust and Crime Prevention

1. Mental Capital and Mental Wellbeing

2IIXO ‘AMA X, bEXE HE2 Al HEl
Ol0f Cst 2IIA D&l A2 HP
2. Sustainable Energy Management and the Built
Environment

SEE JIE0 SHZ/MHEH 2 M0 C
Hot/ 42| OIXAIZ S )| = =
3. Infectious Diseases
4. Intelligent Infrastructure
6. Brain Science Addiction and Drugs
7. Cognitive Systems € CI X| tst, o1 = X|

(-
) =)
= OlX[dtsr E0kC &Nl ¢ L =S4 = WES, nsdHH

20| A2+ al
=

Su_l- —_ O M =<
04 C ol
- L=

o2

=
S




<1-G>. 0|= 2g2stst=21, 20080
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o Y F4:joy of living:
Ol X| PC—%E b
SZ& & J5 /=0 Sof, BEF 0] Z0IA L 2120/ Z0/
= 0//;
there is still something else to aspire to:
“self-knowledge, enlightenment, enhancement"
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OIOFXH Deat 282 0[E39 0ld=

o "ZIJI F=Zolot e 66X 0l2H)I= "
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<1-=I>. Trans—humanism

o Nick Bostrom

AR > SATCS HetnS

o A&l & 3
o http://t3.gstatic.com/images?qg=tbn:ANd9GcQB6YOSsVENYrBP9g_21qq
vWGzLeyrbao4T1umrBn8r5Ki9bNubs
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o greatly expanded abilities as to merit the label
'posthuman”
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o H EAES W2 AHOIE

http://www.nickbostrom.com/

As science and technology advance further, it will
become increasingly possible to enhance basic
human capacities to increase or modulate
cognition, mood, personality, and physical
performance, and to control the biological
processes underlying normal aging.

Some have suggested that such advances would
take us beyond the bounds of human nature.
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Letter from Utopia
Z XI: Nick Bostrom
Oxford University

| Studies in Ethics, Law, and Technology, Vol. 2, No. 1
(2008): pp. 1-7]

http://www.nickbostrom.com/utopia.html
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Dear Human:

o .
Ao

Your Possible Future Self
=2 T UsLICE.
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EHASOLS

o Transhumanism
http://en.wikipedia.org/wiki/Transhumanism

o Transhumanism: Ml&0 A JtE fIg et 247
Transhumanism: The World’s Most Dangerous
|dea”

Nick Bostrom (2004)
o http://www.nickbostrom.com/papers/dangerous.h

tml

o 1&gl
http://bp1.blogger.com/_yA4UaMhIErk/RsXlipl4QslI/AAAAAAAAAEU/ziIRNHDUfwUY/s400/cyberpunk_
symphony.jpg
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ClzHB & 2.0)

o Human v2.0 — 48:02 — Nov 5, 2007/
osYH A&
o http://www.youtube.com/watch?v=l1PW30IK
1jU

o http://video.google.com/videoplay?docid=21
60815834239891699

There Is a moment Iin the near future that
scientist believe will transform the notion
on WHAT it is to be HUMAN.
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o Simple visual representation of
transhumanist tech fields

o[ A& &3]

http://thpromo.pbworks.com/f/Structure+of+tr
anshumanism+eNG.jpg
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“Human Enhancement”
OIcH Al2le S = S = C12F JHIHCI0] KEAl
ol ¢, Its&E st acsH) &S5
ol= A3l 29

o by Julian Savulescu (Editor), Nick Bostrom
(Editor

Publisher: Oxford University Press, USA; 1
edition (March 25, 2009)

o M &3
o http://www.amazon.com/Human—-Enhancement-Julian-—
Savulescu/dp/0199299722/
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O

o Human enhancement aims to increase
human capacities above normal levels.

o As science and technology advance further,
it will become mcreasmgly possible to
enhance Ut 10t& 2 basic human capacities

to increase or modulate 21X, J|&2, &2, AHE
performance,
HAM L ASH A O

o such advances would take us beyond the

bounds of human nature.
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<1-K>. The Cognitive Age2| &2}

0O € S=2EIYUX K| 2 DAl
o The Cognitive Age
By DAVID BROOKS

o ¥ A KNI erA 4K} Paul Krugmam 2L
MNYst ==X ZELAE
o Published: May 2, 2008
- 0lcH d=dl= Atelel S&4= H
Oz g8 3stote A2 & XR0|L
o € The Cognitive Age2| &2H
http://blog.naver.com/metapsy/40050648005

ol Globalization
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o David Brooks:
o At
o http://t0.gstatic.com/images?ag=tbn:ANd9Gc
Rjz__Cafsd11nIMrKRDP_9htD5Sro2cCHrWz8
UOoUEYTpkbDk&t=1&usg=__csQoyFl6cdauK
0ISWex—_Ssg3P0=
o € 5= EI2 X9 [The Cognitive Age Z=cH] JIAk
(H2)
http://www.nytimes.com/2008/05/02/opinion/02br
0oks.html
o € [The Cognitive Agel i ] JIAl &2 & H
http://blog.naver.com/metapsy/40050648005
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"The Cognitive Age”

o Globalization 0|t ?
‘AALE LHHEIE 0l XILFX
HIIIISHH= AFEs6HD0f &

o ldLt, &AA2 0ldiet MAH = Al Al

ot sHAals &2 40| OFL| CF.

o It's just not the central force driving

economic change.

‘globalization:— HIHZ&E JAHE HG &
ol= U0l 4= X E0] OFL|CY.
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FQE rr
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o The Cognitive Age 2| =2 E Ololier U}
O

Atel, =3, dtsi)ls d& 4 23 & &

(the real source of prosperity)S OIoHE =
A= AO0[LH

globalization IO = YH M A Al A
N HGIo| & HAS O|oHE O XIZ20]|CH.
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‘The Cognitive Age’ & cH!

NAHE 8&0l= ==& driving &2
not globalization.

o It's the skills revolution.

o We're moving into a more demanding

cognitive age.
o ‘Z2HCIOIMIOIA A2t e s AtS 22X [

Olof &==8t &
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o The Cognitive Age 2| =2 E Ololier U}
O

Atel, =3, dtsi)ls d& 4 23 & &

(the real source of prosperity)S OIoHE =
A= AO0[LH

globalization IO = YH M A Al A
N HGIo| & HAS O|oHE O XIZ20]|CH.
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21 KNl Jl= the Cognitive Age
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[he Cognitive Economics
OIX| B M &t f ZH 2tet A2

o dN& I =>
“many of our problems can be fixed

relatively simply. --- A lot of big problems
can be fixed by introducing gefaults.”

€ 01X &

o ottt&E i HAHlE b W= David Laibson
o M= (QIX)AMBHAH/ 2008. 09. 22
o AFEl 213

o http://www.wired.com/politics/law/magazin
e/16-10/sl laibson
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This Economy Does Not Compute

o m=EIE A 2008. 10 12 A AE ZE

o OP-ED By MARK BUCHANAN

o B2 0122 M 217|9 & Ao
DI2U AIZABRIEXS HR20l DAAE O
S0l 2o AIZ D ZHE Oloioted 2 8 [0l
2t ot QUCH 0l S AHs SS %O
LOF &tCH éuzr Ol2{st A& SH ol Ll
S0l =01 e > HEAME, AXAHE 22

o the underlying ecology of beliefs and
expectations, perceptions and
misperceptions, that drive market swings.
Off Chet s== AlIEHO0F it
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o Cl; Collective Intelligence

Social computing
o Jack Park (SRI International) 8+At

Swarm Intelligence
o http://en.wikipedia.org/wiki/Swarm_intelligence

o DKR
Dynamic Knowledge Repository

o Knowledge Garden: X4 & JHE Xl et
o O &3
o https://ni2f6q.bay.livefilestore.com/y 1 mMU_AWJag-

Lxi3aWO0q78_rUu22ZvhwxsbXxtbPtjNkxPvveyJVOhtUFoSVTxXnhBT

8zalUa—
oGOnIBTZQ5TnNz7fZiaCsMDVttH26423UPHIMXeHgOX3TfiR2t3L9
38K92_QHHQ3_nRokgl8GXDKtiLng/CoP.jpg




Knowledge Garden

o X|Alol X<

/) — O

2= Sot(

KAl(==21=)2 MSE &

Nals BRLUIEN ARSI M 211/ XAS &gt
INESR )

ANAMEE0 AA s82 HAREIE 2dd Lis= A& o)

O explore ideas that span the boundaries of
multiple communities, create new knowledge
together, and accelerate our knowledge flows.

o A& H&EH &Y & 3:

o http://www.co-i-l.com/coil/knowledge—garden/

7/
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o Knowledge ecology

focused on the relational and social aspects of knowledge
creation and utilization.

http://www.co—i—l.com/coil/knowledge—garden/kd/index.shtml

o The intellectual origins of knowledge ecology include:
Knowledge networking (National Science Foundation)

o Ol XAIMENES IS5l 5He 20k
1. Cognitive sciences

9. Mental modeling
11. Sociology of Knowledge
13. Systems thinking ---




<1-M>. social networking

o online social networking

twitters/ facebook ...
o AF&HOHLED|

o XMHEASE/ HE
o P EMH/NHE
o A&

Do
Ojc(;l_tll_ S 7T

<== cohesion
o L= &2 CI2F &=l Aol Hgl

=
=
AZ

Ja - Jton
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2 E=0|

o Olcigl Dlci#H 2] 2==012] &4 2K

o A= =27

> Cognitive Science &
Cognitive Sciecne Technology
+ Brain ScienceTechnologies)
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o Ol st OlHAI&SA, St
~2Z2=012 s4A0

o ~ARS0| 02 M

ClAltsr J|=0]

SHAX Z02 9% &
I F I p—

— the integrative, innovative, multi—faced,

unifying and versatile mediator &
incubator !
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Engineering of/ for the mind
o € by the mind (QURITLIATIE)
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o QI XS0l He= Ole:  the Future
o — enabled by -
Cognitive Science & Technology

Jl= (0|2 Technologies)
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[1]. O] 2(2003). E& &= WL I XS, Science &
Te chnology Focus, NI325, 1-11.(KISTEP; =2ttt | ==&F, Al
== . (http://www.stin.or.kr/weekly_trends.ijsp/;2508).
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o 1 Z2IUE >
o 21TNIJ| Wet)|= Yo & &t

=> ZEH(£H)MsD|=
Converging Science & Technologies

0l -
o Integrative Biology
o Cognitive Science
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o But: Z1240| OfL|ct

Convergent (=& & 1))
Inter—disciplinary (StHI&0]1)
Holistic (S8, MMECZ &H26t1)
+ social, human factors considered
(AFS &, O12EM QO0I10] DAL 1)

= |ntegrated goals =

OI K] f &f
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D=2 OlE 4HE X

o U|=

0 2002¥9 0l ==¢8t

o0lcH =2 (&)U II=E

= NBIC Converging Technology =
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1o

=2 =4

o Convergencel| dtH S A}:
O

YBHOUHE convergence It UUS
o 20NIJ12 Malsr = A=, Klgto|sk Al At
A e, oIXAl2E, HateEzedA 2 0|0 &
JHe A =2 convergence Z O|E B8RS
Enabling technologies 2| Ji¥
o Lt=Z& D=1} 2&HGIH, Ef 20242 =& (&
ShHoll 2l&t L= D|=2 Olc &2 EsS o2
0l “Enabling Technologies’cl= & AtE
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Converging Technologies (CT) &
Ol =& GAF - 0= (2000-2002)

o 0= Lt tstit=2 &= 20t=0

o 0= A&F4 1t s EHO|

o tst)|= |9 MZIFsS 0l H 200080l 2=l 6+
10-2089 =2 O/cll Techll & && &M

o AMl=0l= CTel= g 8lo] Ltess =419
Enabling Technologies J{& A=

o =J|0ll&= OlII_J}O*OI Ler=l NBICJE Ol 2t €l
AldbstOf 8l= GRIN 2 &

o GRIN (Genetics, Bio, Info, Nano)

-89



o 200148 &
= GRINOI A [Genetics + Bio] = BioTech

O HF U LE??
€ GeneticsIt2| Technologiesz A1 2| O] 2K

=sSJlsd 892 Matd=s 147

L. O =2 - T/ .
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o Cognitive Science & Technologies?
o Ol A2l implicationsE Cl A6

Ol =)t

o = NBIC Converging Technologies Ji &
Er A




o @eiltatl|==, 0|8 ™
LY, OI0|A&, H}0|@2 99 SAC=ZF
22|H, pottom-up=E 22 212t Q1 HH M| 5t

o € This approach is limited by problems that
have no physical properties.
o (EU report, 2004, p.18)

o € Public acceptance JI Hlet&
€ 12 7?77, O & st=22
£ 0|o} =of

Iy
=

200
O
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QO F 10-208 S2F LIOIJIOF &
olef #rst Jl=9l gefyt SHE=?

“NBIC Converging
Technologies”

for Improving
Human Performance.

NSFEZ 17 A1 nttp://www.wtec.org/ConveraingTechnologies/

-93



AB S| =
Figure |. XBIC tetrahedion

x0|cf st |=9 22X 22E = Improving Human Performace*

1. 01=2 NSFJ} MIAISt NBIC+E(S&)s)|= E




Jio
FH

Changing the societal "fabric” towards a new structuure.
—(the Fig. by R. S. Horn ,in the NBIC report ,omitted)-
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o /mproving Human Performance J|l=°2| |

0ff JYCH €& H=2°| Mental Capital JHE
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Fig. 7. Sensory modalities and related disciplines,
in the NBIC report, ommitted
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Figure ommitted
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o European Converging Technologies
— Shaping the Future of BEuropean Societies

O by Alfred Nordmann, Rapporteur
o — September, 2004 2 1 Al—
O

o Foresighting the New Technology Wave

http://europa.eu.int/comm/research/conferences/200
4/ntw/pdf/final_report_en.pdf
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CTEKS: Converging Technologies for
the European Knowledge Society

European Converging Technologies
Directorate K (knowledge—based)

Nano— Lt&

Bio-4%
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Cogno—2/ A/
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Anthro-2/ &£ 3!

Philo— & 5!
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=
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o Europe and the U.S. take different approaches to
Converging Technologies

o http://www.nanowerk.com/spotlight/spotid=
6905.php

o Posted: August 25, 2008

o European Perspectives on the Information Society: Annual
Monitoring Synthesis and Emerging Trend Updates

o  Fabienne Abadie, loannis Maghiros, Corina Pascu (Editors)

o http://www.itas.fzk.de/deu/lit/2008/rabo08a

.pdf
o Converging Technologies: The status of the debate and political
activities. TAB background paper no. 016. Berlin 2008, 266 pages

o  Christopher Coenen

o http://www.tab—beim-bundestag.de/en/publications/reports/hp016.html
o ==> 442 options
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0l 2 Emerging technologies
H = o1™ =20t2F SO (Wikipedia Xt2)

O O O O O O O

mformanon technology,

nanotechnology,

biotechnology,

cognitive science,

robotics, and

artificial intelligence.

http://en.wikipedia.org/wiki/Emerging technologies

Converging technologies are a related topic, signifying areas where different
disciplines are converging and to an extent merging or developing broad
links, towards a common direction.
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CIXItar [eh=X]]2 S&lH1

o Dynamic Animations of Journal Maps:
o Indicators of Structural Changes and Interdisciplinary Developments

o Journal of the American Society for Information Science & Technology (forthcoming)

Loet Leydesdorff 12l & Thomas Schank 1ol
http://www.leydesdorff.net/journals/index.htm

o POF It 2l 113 Figure 1:
L =: Betweenness centrality of 164 journals

in the citation impact environment
of Cognitive Science in 2004.
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QA =2 4 d

o |Is science becoming more interdisciplinary?:
Measuring and mapping six research fields over
time

o ALAN L. PORTER, & ISMAEL RAFOLS
o DOI: 10.1007/s11192-008-2197-2
o Sclientometrics, Vol. 81, No. 3 (2009) 719-
745

o _J& 3J: 736—739%

http://www.springerlink.com/content/c87k7754t4n24385/fulltext.pdf

=> 1% 4 =>

7/
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Figure ommitted
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Figure 7. Biotech—19/75 citation pattern
(overlaid on the map of science)(738%)

Figure ommitted
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Figure 9. EE—2005 citation
pattern (7zsz)

Figure ommitted

7/



Figure 10. Math—2005 citation pattern
(739%)

Figure ommitted
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o Mapping the backbone of science
o KEVIN W. BOYACK, & RICHARD KLAVANS,
KATY BORNER
o Scientometrics,
o Vol. 64, No. 3 (2005) 351.374

o http://ivl.slis.indiana.edu/km/pub/2005-
boyack—mapbckbn.pdf

365 £ 184




cognitive
Sci =>

Figure ommitted
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<2-D>. IBM 2] 2I=0] E=

s (=8)us = (CT)

o UlcH Atzl= NBCST =8 )= AlH

Nano

Bio

Cogno

SOCIO o IBM:

Techno oAlmaden Research Center

[ Figure on Almaden Center, ommitted ]
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IBM

o JAMES C. SPOHRER~*, &DOUGLAS C. ENGELBART *=*
(2004)
*Director of Almaden Services Research at IBM
2000& Ol= National Medal of Technology ==&}
2> N/ A DS ZEO0FE & A/E
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 e &
2(primary systems)— 5(secondary systems)
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IBM 2/ [ =2 Z&.
MES 2&. P2-5 converging Systems

o 1. Natural Systems
Physical systems;
o =cls, dM=2c2le Lt
Living systems

o M=st olst ==MEHS, SMdst 5
Cognitive Systems
o CIX[1tsr, Alelsh, AldAe|st OtsE Y 1ts!
o 2. Human—Made systems

Social systems
o Atalst, == MEfs, A, M, X, ~4H
& St
Technology systems
o HaA==KAIC|AtCl0tsk HCI, elZtssh »io| Y A

H™
~
>
oIn

oin




1M1 1BM OFOICI 018 =< Ol cf 0=

Ol At2l= NBCST =&J|= Al T}
o Nano— Bio— Cogno—Socio—Techno

02X/ 748101 Dl2 NBCST 2-5

Convergence = 2| @l

HH

o Nl=2 =2t EZ2ot= 0=

complex adaptive systems,

multi-systems J}
Al A2 co—evolution ot ], Ol & & A

o 0Ol2i0ll= 0|=0|
integrated, unified information systems (UIS)2 £
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=g =4

o 1&HI: (H)
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 24 (8 )
but now the 2nd stage of human evolution is about

nourishing the mind in an information—rich human—
maade environment.

€ 0| ZE2Jt =&0ot= O0[0F)[JF OtLlet, 1IBME

o € J. C. Spohrer & D. C. Engelbart (2004).
Converging technologies for enhancing human
performance: Science and business perspectives.
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Sandia National Laboratories (SNL)
Pacific Northwest National Laboratory (PNNL)
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0l= Sandia =& 4

dtAHC Ol= =g &, Ot A A
= [abs experience in computing, nanotech,
modeling, simulation and surety critical in emerging
cognitive revolution
o 0Olgd ARE GIE HARPAD2007. 80l = HIRO
o NEWS RELEASES/ August 8, 2007
o Cognitive Science and Technology Program becomes
Sandia initiative
= 0| AL SA! initiative AR ZZ R O| 5tLIII &
Sandia National Laboratories has entered full throttle
through (8 & & 3) its Cognitive Science and

Sandia Z& 0124 Technology Program (CS&T).
X2 A
e

e

Xl otstutolei-120
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od &2 S0ILt RIIJr =MIJt OrL 2k
o HtZ "mind” Jt 2 A0l Ch

ArE =0l HE AN d=or=J

HU 0

CIEH JI/ERE StHH2 AR S0l O
SEXOZ MYE & YN otEdte 2

KO Ct.
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o CIAIAIAE HA=2 K| JF =IO
positive impacts

o =JIoHE A O ALY
32 AESHH =2 0t3s= Ololiot= A
JIH/EFE AIE0I] AFE=2 /= THE = oA
ot= A

o solve perplexing problems, and perform
complex activities.

o 2002 ; the former Mission Council selected

cognitive science and technology (CS&T) as
a research focus area for the Labs.

o/ L SH
CIA 5 0| =P-122



OIA] &t/ AF DS Z0F0A 24 +=

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.”

(0] L SH
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Lab
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Figure ommitted
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A=A >

Rich Interaction Environments:
Cognitive Informatics
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E-2. rE=SA

o CORDIS

Community Research & Development Information
Service

o IST: Information Society Technologies

on the future generation of technologies in which
computers and networks will be integrated into the
everyday environment,

a multitude of services and applications through
easy—to—use human interfaces.

This vision of 'ambient intelligence places the
II user, the individual, at the centre of future

developments for an inclusive knowledge—based
society for all.




OIZXE0/2tE HE S LA o0

*Artificial Cognitive Systems

= the junction of the cognitive, ICT, and natural sciences.

o research into systems that have cognitive functions normally associated with
people or animals and which exhibit a high degree of robustness in coping with
unpredictable situations, we seek to overcome limitations of today's computers,
robots, and other man—made creations to handle simple everyday situations with
common sense and to work without pre—programming in natural surroundings,

while maintaining and possibly improving the quality of their services.

Figure ommitted




HE A2 J1=(IST); Cognition

o These systems should learn and develop through
individual or social interaction with their environment.
o YdA:

S T e

natural language understanding,
Image recognition,
automated reasoning
decision support,
Robotics and automation,
sensing and process control,
complex real—world systems.

o €& =%
from the bio—sciences,

perception, understanding, interaction, learning and
knowledge representation.
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o CoSy

EU FP6 IST Cognitive Systems Integrated project

o Cognitive Systems for Cognitive Assistants — CoSy

o Cognitive Systems, Interaction and Robotics
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o ECAgents: Embodied and Communicating
Agents

o http://ecagents.istc.cnr.it/
The Vision

The project aimed to develop concepts, tools,
and models for analysing collections of

both natural and artificial agents,
and algorithms,
definitions of dynamical systems,

and performance analysis tools for designing
artefacts that consist of evolving populations of
interacting and communicating embodied
agents. //
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The project is coordinated by Stefano Nolfi (Institute for Cognitive Sciences and Technologies,
ltalian National Research Council)

1. National Research Council, Institute of Cognitive Sciences and
Technologies (CNR-ISTC), Italy, Stefano Nolfi and Domenico Parisi.

2. Sony Computer Science Laboratory (SONY-CSL), France, Luc Steels

o 3. The Swiss Federal Institute of Technology Lausanne (EPFL-LIS),
Switzerland, Dario Floreano

o 4. Université Libre de Bruxelles (ULB), Belgium, Jean—Louis Deneubourg and
Marco Dorigo

o 5. Institute for Advanced Studies, Collegium Budapest (COLBUD), Hungary,
Edrs Szathmary

o 6. Future Applications Lab, University of Goteborg (VIKTORIA), Sweden, Lars
Erik Holmquist

7. Humbold Universitat (UBER-ITB), Germany, Peter Hammerstein

8. Physics Department, "La Sapienza" (PHYS-SAPIENZA), Italy, Vittorio Loreto
9. University Pompeu Fabra (UPF), Spain, Ricard V. Solé

10. University of Tokyo (U-Tokyo), J/a/pan, Takashi Ikegami
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<2-F>. 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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2. NBIC transforming tools

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

o O|&0l= HZ0] &HERURYE Z0F ALO|
interfacesOll A %ﬂ&&* & &}
e, 27, ME22 22 AIAE

S & L= enterprise
: fMRI 2 NanoJdl= HZ = non-invasive
brain—monitoring devices

e [Igﬂ Jou

ex



3. Hierachical systems

- NBIC 82 S22 N

AAE H2,
2t

computation
SO A3 20t AZEe =z 9l
- M2l 2 MANH L OXE S
=S & Hl (complex systems) 2l & =54 0l A
2| A M Al (hierachical systems)
X0 Al OloH ot Hl &

FOd

Qli
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maximum synergy = 1}
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Hallmark of Renaissance

U=, B, its!, 2ot 52 2= EH0

= 2 5t intellectual principles 1t
S 12, &A%, 2, exciting spirit
= Dost
= o TT Oo.
2. AFAS AN CHSt: Holistic perspective.

fundamental unity of natural organization.



o Now Is the time for

the 2nd Renaissance !!

for : sclences, technologies, and
humanity.
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o =8/ UstI=2 0IcHoll Cier 22

“... the potential of the new convergent
NBIC technologies for influencing and
defining the future /s

unlimited and likely unimaaginable....”

o (NBIC 2 0M0IA)
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o “Oldiel Hat=Al IHE = Ololiot ) FAtot= At

Ol

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

o Olddet BHeotx=Al HE=S fAloteE =)=
will fall further behind and find themselves
weaker,
poorer,

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

o (0] =20t 22 Newt Gingrich; 2002)

o/ 1/ 7t &
OI X 2 & OIXI Dttt PH—-148



o "Those who are slow to act decisively
are
A X S

O =2/ oTl

O simply antigues
bound for obsolescence.”

(o g4
Q2 HE =8 ...

Fot=ll H2E A=

o (Finholt & Birnholtz, 2006)
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o E4S(2010)
1. S8IS 98 4ZNOI 4240| Bt
o ¥2ld <=2 ag, N =7,

essential tension, nonalgorithmic
2. specialization & hybridization

3. Interdisciplinary collaboration
o AKX JHEtA OIS MM /SHAE A K|,

—_ —
o = 5t

4. NBIC =& &3 Atd

(>}
5. Jl= &€&, product =&
o & CIE R0 e
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o 0|82 (2009, 2010)
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Conceptual Blending

o Gilles Fauconnier & Mark Turner (2002)
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Conceptual Blending?

o Conceptual Blending 2| o/ X1t &
Gilles Fauconnier & Mark Turner 24

" The way we think: Conceptual Blending
and the Mind's Hidden Complexities

o Basic Books, 2002, 440pp.
o= L BTt

— 7

03 84 | 2 Z2LI0 (K13), 238, =Es
(52), 'Scle E d2ct=0t: HEH &4
o ae=El == .
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o Figure ommitted
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1 &) A=

o O| &2 (1986).

o WE A blending?| Xl 1HE
(OloHel &2l A0IE ) : A
speculation over speculations.
0—-19864 =. WK ME "2IX s SSAHF Y]
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O

O O O O

Al Z=4&HEH: equilibrium
= NMZ& input
= disequilibrium
= Homeostasis2| =3
= equilibration
= equilibrium
= quasi (self recursive) disequilibrium
= re—equilibration
= optimal Equilibration
hedonistic cognitive principle
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—1

2

o 91Xl 2hstaigol YofLt Zolch

(cognitive Revolution).
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Cognitive Revolution2| 2|2

o HAIAE K AHEE SO EMN
=> 28It AAMEZ AN H 222 A .
bottom—-up & Top—down

€2l oSt/ M ShA 2= AFXH(1981) R. Sperry 1

OI K] f &f

Aol O|AlA bottom—up& Ml AH 2=

J\Ol ot
= =

Ol E2-161
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Ol X| 0tst (cognitive Science) &2

O S AP A I-I o

O O ™M

Cognitive science is the interdisciplinary
study of mind and the nature of intelligence.

o CIX| &S| SHAl 2 (ClI2HH==9])
‘0tS’2] Ol ol 2t
intelligent Al 2 &!0f| A
Ot=(KXls)0| ot= S0l it Olall Ol Ct
(intelligent AIAE = 012t =2, & =H
g Dl-x A'/\EDI Eécl-)
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DHSO| CHRAIA: Q1210120 U= 24 Ofkl

Simple Minds = Complex Minds (g=4)
Natural Minds = Artificial Minds (H=H)

i
e stS==2] 03 (OtOILIS BIHEMHRH)

e OB JIS(AA)MHAHL Ot
e reactive & intelligent 22| 0=
o OI2I0t=2 === =&ot= 0|24

2 EZE19 02 (012K Singularity AlE2])
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o+ &= 20|12 ‘X" (€& 0]H)
o+ MAIM OI0|9 OIS (BM, EJ| & ZL&)
o+ & A

o+ E= XN=s(0t3),

o+ J|IHE Xls

o+ AMSE DIS(Ks) S
ok o0&

P 8IIE )

€

P& I
(€ &




o 1™ o &= 20|12 "CIX"=Z

0

ol D AFEE O B=I1?

A AFE happening
Ol X|Z=2| D} Btetgt= AFCHCI
SHEZFO| AR5t X 5t




@)

et A, 20K 210 ‘mind’ 0l CHSF formal approach&Z M 2

rets SZAZ 0 JAAA,
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FeE3sA HIs= Al EJA

(2004)

o Cognitive Science iIs
Psychology pursued by novel means;

It draws on any potentially relevant
discipline + psychology
o Neuroscience,

o computer science & related modeling
techniques from physics & mathematics,

o Linguistics,
o Philosophy, and
o Parts of social science
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. C12to] Ot== dEBXHEMA=Z =L
(Physical Symbol System)
>, THEH S8/ HERE AIZ

3. j:H/QP—l———l
AN S22 A8 HE IH S
4. HFZ
ME =2 AE = 24 (representation)
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( HER &els WS HAl ST

1/ HerbertA.Simon .’

(1916-2001)
FHAI) L=

A28t n Y BEE BT D

19784 ‘ot BRIYY £4RF

=012t 01 &8/ Bounaded rationality 4 Figure
IERy: Y. ommitted
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0= ZeIAE Of &2/8ti (21X4/2/8) w+
DANIEL KAHNEMAN

Professor of Psychology, Princeton University
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QA drsr2 =& <3>.

o 3. 0}2-%-HEH (MBC):
Mind—Brain—Computer2
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NBIC Converging Technologies
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(Embodied Cognition)
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The photo, showing
Joshua Bell,
a violinist,
playing in a sweat,
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L O T

o 2008. 1& 0|= Boston Globe X| J| Al

Don't just stand there, think !

o New research suggests that we think not just
with our brains, but with our bodies

By Drake Bennett
o January 13, 2008
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embodied cognition2 Al A}

o Descartesl| E=MHE= A

Figures
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Gomila2t Calvo(2008, p. 12-13)
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embedded/ embodied mind
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The photo of Ot0IAE 3
the winning performance AFHO|E,
by Yuna Kim, dI|E, 2AX)
the gold medalist
In the fiure skating competition,
ommitted

N /

F2/ 0 Ol e, '&B-2t3 'S FEr0] HLtotol &




-195

J

Figure
ommitted

—

= 0is

/

O

=
—

LA G 7 01 & 0l

9

/




xcorporeal schema

i of
HE S 2

o =-Schema:
!

|

Figure
ommitted

|

-196



1. 0t=s2 lete O WOl U= 2400
2. =2l M ABA AEfe] 0L

Cte=
Al 24 X

MEAR &2 SHAA X

4
o 3AHJF M2 A& Al 22 oLl =
M nexus= A

/\'AIPW, A== dynamic activities Ol A
CEdllE &S AX

C(AMEE AH), sHIMEE M), 832
St



"The emperor has no clothes !"
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Radical Embodied Cognition
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static —> dynamic
Mind is a set of dynamic systems
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http://markturner.org/Im.html

o [he Literary Mind: The Origins of
Thought and Language

by Mark Turner
o Oxford University Press

"A book which intends to transform our whole
outlook not so much on literature, but on how
we think. Turner argues his case with brilliance
and tenacity. | for one am convinced." -
Philosophy and Literature

o Named an QOutstanding Academic Book of
1997 by Chorce.




Mark Turner

0

o AM&ad =98 02 =HM0Ith

o O0IOKIJr OFs2 JIE &cdl0lth
OIXI B I 23S LGN, LIHEIZN OIX I
B0l2Hs GLISl CHOHA QI I8t 22 &5l
(sl

o 'The central issues for cognitive science are
in fact the issue of the literary mind.’,,,

o ‘Story is a basic principle of mind.’
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“ We may be seeing a coming together

of the humanities + and the science of
human nature.” (AEI2 Z3). (Edgekt2)

o 0|28 H&: CIX| & S5H/ 01 R 5
=2 =88 AZ0 2ol JtsotH 4.
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o http://web.lemoyne.edu/~hevern/narpsych.html

cognitive narratology
o http://hup.sub.uni-

hamburg.de/Ihn/index.php/Cognitive_Narratology
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LHHEIEX Q1A 2t &N

o Narrative Theory and the Cognitive
Sciences

by David Herman (2002)
o CSL|

o The Literary Mind: The Origins of
Thought and Language

by Mark Turner (1997)

o Oxford University Press
o Deixis in Narrative: A Cognitive Science Perspective
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OIAl LHAE=Z2 X

o http://web.lemoyne.edu/~hevern/narpsych/nr—basic.html

o '"storied nature of human conduct" (Sarbin,
1986)

o 2IZ2H0] €& A S UhF= &4, =2 =2

Moz 0|0 41 1 ELHUHIA LS AlAFAE Ol ol
human activity and experience are filled with
'meaning" and that stories, rather than logical

arguments or lawful formulations,
o Jerome S. Bruner (1986, 1990, 1991)

= "paradigmatic" and "narrative" forms of thought
both fundamental and irreducible one to the other.
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o Sarbin (1986) proposes

o that "narrative" becomes a root
metaphor for psychology

o(+ QI Xl1tsh)

o to replace the mechanistic and

organic metaphors

o which shaped so much theory and research
in the discipline over the past century.
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o Oldst OIS <=> WHEIEX &
D. Dennett, D. Lloyd 22 &ESA=2 =
Ol E KX

o OS2 J|= 2|0 0|0FI|& |e,

o = UWHEIEHR &lct

o &HSAtD. Lloyd(1989)
oI2t 0tg 9l 22l

Oéi'.)(—l OE
0| 0FD| & 2l(psychonarratology principle)
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*D. Lloyd

Lloyd0ff 2lot™
Old(=el)e 1XHE(&eH) %EHE Ol 0FD| I & (narrative
pattern)0|Ct. &4 OlaH, =cl, 2MoHZE S2| Mt SAE &
= Ala [ D& 0l ‘357‘* AD IHEIS BtY6l= 210/ 0] &
& AL IHE Ol HEZ 0| 0FD| IHE O] Ct.

o1Ztol Mel9 =2 010t & < =(narrative psychodynamics)
Hl 2loll 0| &ICh.

OI2t0l 2 E HE XMW JUAAM OI0FI] 20 SLAH 46D
Helote Jle defd= AL UL

Lloyd= 0|21 = psychonarratologyct) £ 21

Olefst RS2 AP LXHEOIH A=A QI AL
JUHA FE &2ld 0180 FI=H &SE AT
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Daniel Dennett

OIS0l 2 XA HE HelAl.

02 ChXHEE o 1 0| 0kD| H A (narrative
sequence)== AlY M A .multiple drafts.
CtISE O|0FD | eH(= S st el & 8 2)
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, M0l St K2/ F ol &l =3 (agent) Ol
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Dennett (1991)2 (42 =& B &

o B =2 N Eald0 oloh 0140] &S
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0F)| Aol 22loll 2loh 0tSel LHE0| 9
IRICID & % UCH
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o 0|0t2| Bt=J]| (Narrative making)
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=3 Bt} LHHEIE
Narrative=

o A Key Concept for Cognition and Culture
Ana Margarida Abrantes

LAHEIE=
o a possible interface between
o the cognitive science and
o the study of culture.
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o=> 22t 52 &= Jl=d

= Narrative Principle

o [agent — act] 2 =X

o € =0l HE
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o Literature, Cognition & the Brain

http://www?2.bc.edu/~richarad/lcb/
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o Cognitive narratology.
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o story Jl} = R7?

o STORY

IS a cognitive unit

chunking information

causation frame giving

means of explanation for the rules
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o =2 20l b2 =2 & (embodied mind)
o O|0OFI] A= 2I2te OFf=2
narrative principle of mind
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(EU, 2004

o Embeddedness: CTIJI =0 & &
o Unlimited reach: 2& 32 0|22 SS90 =&
o Engineering the mind and body
Engineering of/ for the body
o (0dI: neuro—prosthetics)
Engineering for the brain
o (0I: BClI/J|Haa =2 &)
Engineering of the mind
o (0l: 2IXIH J|ls &tat 2IX|J|= / tools)
Engineering for the mind
o (0l: HICI2HE, books, multimedia &)

o Specificity: =JIE2 S =Ml S2)I=)Y
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o 4. Bounded Rationality / Heuristics &
Biases in At H 20| A= jf SHA
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o H. Simon (1978),
o D. Kahneman (2002)
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