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o  “Radical Evolution"
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o 2Hl=:"The promise and Peril of Enhancing
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to Be Human."
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o Human v2.0
osYH A&
o http://www.youtube.com/watch?v=l1PW30IK
1jU

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

o There is a moment in the near future that
scientist believe will transform the notion on
WHAT it is to be HUMAN.
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not globalization.
o It's the skills revolution.
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o DEU*EPOIHIOIH ACHEHS 22 sAto 220 sl

Olof E=¢t &+ &

==> oIXP NS S

-38



<I-L>. 0lch Y XNs/KA o4

o Cl; Collective Intelligence
o Swarm Intelligence

o Knowledge Garden: -2t 02 AHH
o A& HE JE Mot
2= S0t}
NA (= FI12)2 M &
AAalsS BFUEN AFRES0| & 21201/ XIAQ] &g}
INESE: =)
XIM%‘;%OI XA S HFEIE 41
Lis=S XI5

o =&% MEE G0 A
KIALHEH—OI X HEH (&)

-39



A== A U=
= g} =

| DIEH M:I

1EHH 20A10]

= 8H)EA]
o [E2&/IIH]: H

Pl & D|

OII

2CHH|: 20A101 SEHI1980E M) Ol =
o [BE/IIH + B2 + MB]: 2cli HZSHH &

BEHH 21 A0
[‘:Xl/j|31| + M + JHE + QIX]
B Q3 AOHM 22 (/3101 &) AT

Ol==7272........777
40

-40



41

0 2. MZO2t 22AQIT}?
- 19804TtH 01 29| AR F &
o 3. Mind/2l X/ XS0l gt £ 21D}?
20MIT71 DHE OIZH OIZH 21 AIT1S] DAL

Engineering of/ for the mind
o € by the mind (QURITLIATIE)




& 01= NSF2l 28 AMX




o Olelgt DA &R, S5

2E=02 40
o ~Ze& 0l0IX AtH

— the integrative, innovative, multi—-faced,

unifying and versatile mediator &
incubator !

—-43



O O

Lo
219

b
=
o

|
e
i~
|
o

Ol  ZcH?

Iz
2

44



—-45



oI X H8to] Fo|, 2
o 248 QIX| 50| 290177

Cognitive Science =»
SHHIA, =g & 0tstO|

H =00 Hetot) U= LsHOlI] 0
JEOI SEEN U HS

1ALt =

-46 Ol EE2-46



OEAI—I—I I—IOl
So T o —
Ol Al Wt st 0

| & mind and the nature of
intelligence 0f] CHat StHI & H 32,

O|XI FQQI sHAM 2 (CI2t+==9])
‘0t="2] 0| ol 2t
mtelllgent INESE=N0 WS
Ot=(XI=)0| ot= S0l CHst OloH OICh
(intelligent AIAE! =
oIt S2, 2EEH S AZ AlAY T

—-47 Ol EE2-47



o OIA/ S0 UF S 4&f0/cHL] ?

® JIE8 & e/ef i FXO0 LIEIF?

-48



DI=29| ORI AM: o2t g0t 9l= =

—__AA

o

=

Simple Minds = Complex Minds (&= 4)
Natural Minds = Artificial Minds (8= M)

i
e ot===2| 0t5 (OHOIBES BFEMAHIRH)

e OB JIS(AA)MHAHL Ot
e reactive & intelligent 22| 0t=
o OI2I0I=2 === =&ot= 0l2H

2EZE O 02 (0l2H Singularity AI&E2))

-49 Ol EE2-49



[CIXI]12] JHE 2

1

-

SRS
—/ =

> Al
O T

[sx
y O

Ol CHe

A=)
=
O

Ot

not

KN, S
02l s=

o but:
L4 S O
e o —

OIZ2-50

=50



OIX| DS A AR BHS

ORI e & 20
O K| 0t Off A1 2
o ‘OA'et= Q0= €2 2012 ‘D2 (Mind)’2l 20|
Ol el "Of="2, & 2Kl =
o+ &2 20|12 2K (€& 0ld)
o+t Ot (M, )1 S E£&)
o+ Tl tA

o+ =2 Ns(0I),
o+ JIAHAE K=
o+ A& Ols(Kls) S22

—-51



-52

o 1™ o &= 20|12 "CIX"=Z

0

o=l 0 AFE &[0 B=I1?

=2 S AFE happening
Ol X|Z=2| D} Btetgt= &FCHCI
=9 Ad|att XtEglaet=s &4




-53

“Cognitive” science 2t= g2 el

IXIDtste 20HD| EO| ERlASF Het J|S
=olat, +8 SO MENA SLHAC

0] =& formal approachl & 20|21

Mind €=» Computer : metaphor
Mind as machine
Simulation 828 44X &S

Ol 2-53



o formal approach SH=
o “Cognitive” sciencect

Z2ot= 2010 A
OlS=0lH &

o | Lt

OIX o= MEROZE

He 2102 “ the Science of Mind”

€ Brain / Behavior L&

-54



O 5N EIaMOIM RIFQE:
‘QURIHRf Z AV AE, (200

1. The formal sciences:
o Al, EBEA =£st 35

O

. Psychology

. Neuroscience
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?—5 converging systems
(complex & information Systems)

o 1. Natural Systems
Physical systems;
o =clg, ®H=2E L}
Living systems
o WS, 515, SSME|E, LM
Coagnitive Systems
o OIX| & Al2|SH AP MEIEH OlsSee
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o 2. Human—Made systems
Social systems
o At3|st, S=SMENS, AHE, HE, 8X

Technology systems
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o Cogito ergo sum

o (French: Je pense donc je suis)

o (English: "l think, therefore | am"),
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® Ago Ergo Cogito.

" | act, therefore | think."
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€ pre—critical Immanuel Kant (5 AF 2t&)
€« John Dewey (1859 — 1952)
o Ludwig Wittgenstein(1889-1951)
o José Ortega y Gasset, (1883-1955)
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o Martin Heidegger(1898-1976)
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The Reflex Arc Concept

o The Reflex Arc Concept in Psychology
By Professor John Dewey

http://www.brocku.ca/MeadProject/Dewey
/Dewey 1896.html
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Hilary Putnam (1926-)
Richard M. Rorty (1931-2007)

John McDowell(1942-): Mind & World
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George Lakoff , Mark Johnson, Mark Turner,
and Rafael E. Nufiez)
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o Gerald Edelman

o Vilayanur S. Ramachandran,

o Antonio Damasio.
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o Hans Moravec,
o Rodney Brooks,

o Marvin Minsky

Moravec's paradox,

contrary to traditional assumptions, the uniqguely human
faculty of reason (conscious, intelligent, rational
thought) requires very little computation,

but that the unconscious sensory motor skills and
instincts that we share with the animals require
enormous computational resources.
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Maturana, & Varela, 1980, 1988
Varela, Thompson, & Rosch, 1991, Lakoff, 2001

o existential cognition =2
McClamrock, 1995

o distributed cognition =2
Salomon, 1993

o situated Cognition =2
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RHutchins, 1980, 1995; Shore, 1996
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o Lev Vygotsky
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James J. Gibson
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living things as perceiver—actors

o constitute single and irreducible
dynamical systems (Mace,
1977; Turvey & Carello, 1981),

rejects the traditional (Kant) view that the
properties of living things and physical law
are incommensurable.
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oM. T. Turvey:
applying dynamic systems approach for
the study of motor behavior.

o the Center for the Ecological Study of
Perception and Action| 1]

animal—-environment systems as unified
complex systems

R.E. Shaw, A. Lieberman

o QIS AIE M2
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o Andy Clark (2008)
Supersizing the Mind:

. Embodiment, Action, and
Cognitive Extension

o Oxford University Press.
o David Chalmers
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Hat=l OlS(EM) &2
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embodied mind

extended mind

embedded mind

Situated mind

Socially/ culturally constructed mind

Interactions
o 2t Xt 2t9] XH0] US

o

Z A4 (Bickhard, 2008)
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o http://psychology.clas.asu.edu/glenbe
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o Laboratory for Embodied Cognition
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"GROUNDING-IN-ACTION READING INTERVENTION"
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Abstract Thoughts? The Body Takes Them Literally
By NATALIE ANGIER / February 1, 2010
http://www.nytimes.com/2010/02/02/science/02angier.html

o mEEIE A ZE JlA

The Real Body Language
By TARA PARKER-POPE/ February 1, 2010,
http://well.blogs.nytimes.com/tag/embodied—cognition/
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=0| 8= &7 Disembodied Head
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Natural born Cyborg’s Mind

o -2t O|0IXl Mk

166



o &

o & i 2
O o !
O =2l o12:9l 0hg
O r) _— T
L2t > I it
2 25
ol= AFO|(f| BFS
o2 L
|_=16
=0l

=l DP;
= =2

Jion
O

167



AH 2k

LH B 01 & Ol

o|&ol= OIS




\:I

l_ |[]|X| /\Hal:

o Otto's notebook
CEINSTSE=Z=NHAN B=22 |AXEE JHLH |

o lnga's memory

I ARSI £ o] JIH0A &=2 X &
SIHL |

o ? WA L= EN?

A =2

169



20 =2 =

embedded/ embodied mind

SE=0

y = O —

= Mzt Ofs

-

202
AAH0IE

mERCE

~N

j

2t )




o Tt AMEE M |)stiIIE =

o '30| H A S
x|l SAAO HSLO| CHSt error
correction and guiding
morphological computation
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*Principle of Ecological Assembly

o tend to recruit,
O on the spot

o whatever mix of problem—-solving
resources will yield an acceptable
result with a minimum effort

o the recruitment processes make no
special distinctin among neural, bodily,
and environmental resources
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o The embodied agents is empowered to
use

O active sensing and perceptual coupling

o In ways that simplify neural problem
solving

o by making the most of environmental
opportunities and information freely
available in the optic array.
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o what determined phenomenology

o IS not neural activity set up by
stimulation as such,

o but the way the neural activity is
embedded in a sensorimotor dynamic
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corporeal schema

o =-Schema:
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o where the brain
O 8t PHRALE. —pet o011 a2

o |In other words, the brain is best viewed
not =2 AT E0ILE X2 JFAHDF OFY

o but rather
OM e st 2EA2AS ; (8),

2:)]

ra
0in

o higher cognitive functions
AX elA)|ls2 101 gaez (s 89 2| &
2t(van Dijk, Kerhofs, Rooij, & Haselager, 2008).iss
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(the third kind of cognitive science)

o Mat= —=0l ot& et ol Al U<t
(embodied —embedded cognitive science)
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O] R0 extended mind
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o 1.

o 2.

otsh(=2d8h) Mate Ot 2&

NEX 01X =0 0N

BAZOl, HAEO Ol

+ HAO] A (source)= 89 AR SE,
=2 2s0lM =

2deH(=dA) Hete Ol 28

MEX OIX|ZFEO(HAZES) B

static —> dynamic
Mind is a set of dynamic systems
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MztEl VA =2 AlAF:

- =W OHAZ JIAF -

o 1.et=AHAME — Atal UtstE &

A3l tS AR ESF/ 20098 HES(12€)
o "MEE Ot2: A2l MHCIYS M MEH
0| ™ B -

http://110.45.139.211:8080/sub/content_view.jsp?l_idx=6&B_idx=2&M_idx=1
00# ; €= http://blog.naver.com/metapsy/40095880340

o 2.t AHMZ + et=Ust) =30 s Ed &S
AOIAA &2/ 2010. 02.09.
o O|ER [JIHI] &, S, 22 ollict= 28 2 &0
- 52 OIS0 CHEr MHZ2= 0| ol
o http://www.hani.co.kr/arti/science/science_gener
al/403525.html|
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A | N:
from syntax to meaningfulness

o off 2lIZ2t=
=2 £==0A U2 H=SA &0
OS2 &SHAI B2t
DN RSE=INECE=P);

o A&t Z e 2l Hedzs= UE | Fl o
D] flof st A2?
ANAHC 2EHEHZ HSotAAL O S A &EH
ol= preference strucureJt U0 OF
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o HE H?: How do we go about this?
AAIA T|AIGGDESH &80to2= S}
SJ|™ 22 (motivaitional desire)2 =2 &
22t =S (drives)dt 22 SA|IE 2Eo =2

=B o & Al A

ol ¥=ot)IE2l=
2 O
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o2A° IJtHH, 4, Aol M = S0l List
A H oI AdtH meaningfulenss 2= &
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==> (0=, 2l AIJt M3 LD &lot&E
o 'Mlat=l ClA" 22 radical & &2 Ct= Weak
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o BExANMOZ A BEXUE = F=H=
HE WA
S8 MdSA=E
Bodily / Information—wise Interaction
(science)

el 222 232 lF=2 otk ==
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rnalizing

= ceternal Cognitive loops

Copyright©2005, Jung-Mo Lee
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=0l Ble &MEl 2Jtsd

o Corporeal Virtuality:
The Impossibility of a Fleshless
Ontology
Ingrid Richardson
o (Murdoch University)

Carly Harper
o (Murdoch University)
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embodiment &

HA=2 X, Jtarsal
A

o =t HA==AI= 0kl 8IH2 1dl= &K
Mg d4ot= A0

o = Mal0lEd HA== Al 0= =clot
H2rot= X0

It becomes increasingly difficult
o Eugene Thacker
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sclsh, dEeld 82, dist=l VAl
=c| s 2 %é‘ﬁl Ol22 S& A2l o 0

Christopher J. Davia
oIS LIFE A SCALE INVARIANT PROCESS OF

CATALYSIS?

Minds, Brains & Catalysis:
A theory of cognition grounded in metabolism

http://www.psy.cmu.edu/~davia/mbc/

0l 2-207



o Her primary

starting point is a

biologically—grounded account of

cognition ca
'fractal cata

led the

vtic model.'

o In this mode

1t Is proposed that, to

understand the mind/brain relation,
one should first explore 'what is life’
and what enables a living process to
persist as an organized entity;
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o There is no division between the
‘'order’ and the dynamic;

o the order is embodied by the dynamic
as part of a continuous process.
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M=kl CFA It
A IHSCFS 0l 2h2? @ gl &

o Fodor: 2009:
Clark2l 'Supersizing the Mind'€ &40
Ot 0] WA partsIt U= 24210}

o

0}S = underived(original) representations
o have contents

o underived intensionality
olngall J|Y2 L=




Ol == = derived representations
o derived intensionality
o Otto's notebookl W&
o presupposes having inside representations

o needs one more processe of consulting inner
representgation and evaluate the parity

therefore; &3

o depends ontologically on the un—derived
intensionaliy of what happens on the inside

QA T A2 side-showlil XILIAl 23



The world can't be its own best
representaion.

It does'nt represent anything.

The world doesn't mean anything and it
isn't about anything

o There is a gap between the mind and the
world, ...you need to posit internal

representaions if you are to have a hope
of getting across.



o Adams & Aizawa (2001; 2008, in
oress)
The Bounds of Cognition (2008)

(8tZ9]) tHaolLt HAS CIXI&E agent &£

= oXN PFO HEOZ BE 28 A

L

—-_10] €2 2/0/2] cognitive Systems?2]
2 2= AHE, OIXWE AHAHIF E ==
= ALk



M HAIS
not usefully thought of as either cognitive
Oor noncognitive
INnto a proper part of some cognitive
routine. £ otcd e
100 EE2H Jlss= ot Lo 24X

o cognitivel] &2 = A
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New Brave New World !

o http://www.borders.com.au/book/brav
e—new—world/1714055/

o — 2] O|0IKXl M=

018 2-222
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A. [MI2E QIRI] :
Ao, =M, TIE SRR

o [HM3t= 21Xl (embodied cognition) &t &d
2L BHIAISE X =

o #21U L0t At=

o http://en.wikipedia.org/wiki/Embodied_cognition
o SelAl&: embodied philosophy

o http://sajun.org/index.php/Embodied_philosophy
o dlelel 2 AN embodied cognition

o http://www.cogpsych.org/dict/dict.cgi?cmd=view
_iterm&iterm=embodied%20cognition
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[HI3t=l 21 X|(embodied cognition) &&d 22| &

[0
IE:
=
=

MBAE O] &Y

o http://www.iep.utm.edu/embodcog/

[HIStE OIX]; HEH BL23H0 0 6t=J}?
o http://cogprints.org/3945/1/bes_ec.pdf
M atel LAl 22
Lecture Course: Embodied Cognition
o by Michael J. Spivey

o Cognitive and Information Sciences/ University of California, Merced
4olg glgdiel R Ex ML

O el = /™ /| 1 1

o http://www.nbu.bg/cogs/events/2009/m_spivey_course.html
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o Embodied Embedded Cognition (EEC)
L2 Ul CIO0F At=Z

o http://en.wikipedia.org/wiki/Embodied Embedded_Cognition
o Mzt=l LA 2tek 6 &8
1) cognition is situated:;
2) cognition is time—pressured;
3) we off—load cognitive work onto the environment;
4) the environment is part of the cognitive system:;
5) cognition is for action;

6) offline cognition is body based.

o http://www.indiana.edu/~cogdev/labwork/WilsonSixViewsofEmbodiedCog.p
df

(
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[XIstel 21X

&

A 2L

—

— —

LSO . Ol

o 012 (2008). M3t=l Ol OFs2 Y. st Vol.23
No. S&U 4 SYESTAAA, 5-37.
o http://mybox.happycampus.com/kstudy/3627234

o =EA(2008). Hltt==2l= S F2 2 S IISSHIr? el

dr 2FZ ol Z A0 CHet e &
-Estd 2, 83A , MAI:23HIOI Xl , AIZHOIXl:187H Ol X|
o http://www.reportnet.co.kr/detail/1383/1382802.htm|
o ZEA (2004), #4H 2= X s (Constructive Artificial
Intelllgence)

oI X IE HM152 M4S, 2004. 12, pp. 61~66 (6 pages)
o http://www.dbpia.co.kr/view/ar_view.asp?arid=1005639
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[ZU SN X2]

o CQIXIstel HstA Olof [ Hl: The Embodied Minds: Cognitive
Science and Human Experience]
Htgleh, & s= (KS), 822 (52)
NZ2: 2&; 1997

o http://www.aladdin.co.kr/shop/wproduct.aspx?ISBN=898656601X
o SO U, [&H: Der Baum der Erkenntnis]
SHIZ2Z&E OtECtL, =StAlA D HidE e (XI2) &9 (=2).
222, 2007-05
o http://www.aladdin.co.kr/shop/wproduct.aspx?ISBN=8986114976
o USUHAM &=z [&XH : From Being to Doing)
SHIZE OFE2HLE (KIS), MEE (552).
A2 ZF2l; 2005
o =cl& Lol [& XMl Ethical Knowe—-How]
IEAIAD J. gt (K18) KA, ers4! (52).

TT - Oy
A2 Z82l; 2009
o http://www.kopus.org/cs/rep.asp?b_idx=3349&b_type=J&b_gbn=R
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Clarstol st ™ [ Al Out Of Our Heads]: @12H0]|

o http://www.aladdin.co.kr/shop/wproduct.aspx?isbn=89010991 1x
So| #st [&AHl: Philosophy in the Flesh : The Embodied Mind
and Its Challenge to Western Thought]
AXHOIZE M. && (K8), =N, AXE (52).
MS: BHOIA,(2002E 52)
o http://www.aladdin.co.kr/shop/wproduct.aspx?ISBN=8978785484
A=A & [®Hl: Looking for spinoza : joy sorrow and the
feeling brain]
OLELIQ CIOIXIL (K8), YX& (82)

AOIAA =S A 2007-05
o http://book.daum.net/detail/book.do?bookid=KOR9788983712042
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o AEUES AMA: 9 AMAEdCe=z 0% 20|C
4 XS). HRsS==AN 528. (¥ 2 HM=: Embodied Mental Content)
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[oH2l =Al Xt=2] : =LH AtOIE HIAI +

o Hrech 52 19924 2 A &0 AIOIE : The Embodied Mind
o http://www.yes24.com/24/goods/514230
o Supersizing the Mind : Embodiment, Action, and Cognitive
Extension (PaperBack)

Clark, Andy (XI2) &TtAt: Oxford / 2008—10-01
o http://book.daum.net/detail/book.do?bookid=ENG9780195333213

o Designing With Blends : Conceptual Foundations of Human-
computer Interaction And Software Engineering

Benyon, David & Imaz, Manuel / MIT Press/ 2006-11-10
http://foreign.aladdin.co.kr/shop/wproduct.aspx?ISBN=0262090422

o *JEtA2 &N =52 US Az &X
http://blog.aladdin.co.kr/qualia/category/210094747?communitytype=MyPap
er
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B. Mat=l OIX|(2H& = Ots) & St

o 1. Extended Mind: Conference; AFO|E :
http://www.unibielefeld.de/philosophie/extendedmind/

o Michael Wheeler (Stirling):

s Cognition Embedded or Extended? The
Case of Gestures

o Robert Rupert (Boulder):
Do Groups Have Mental States?
o Lawrence Shapiro (Madison):

Embodied Cognition: Lessons from
Linguistic Determinism
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o Kenneth Aizawa (Shreveport):

What is this cognition that is supposed to
extend?

o Gregor Schoner (Bochum):

Understanding the context dependent
emergence of cognition in terms of
neuronal mechanisms

o Mark Sprevak (Cambridge):

The functionalist argument for extended
cognition: challenges and responses
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o Henrik Walter (Bonn)

o Andreas Engel (Hamburg):
— The pragmatic turn in cognitive science:
neuroscientific evidence and its implications

o Andy Clark (Edinburgh):

— Are Brains Special?
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=L =t2| Matel QA FEC2E

09§ HCI
1A A SE gl M

rHu Jou

§| E&2€7: Embodied Cognition:
OlE2E

o 1. Embodied Cognition : Overview
Ol (A7 20H:Aelst/el X tstsE s HE)

O -

o 2. Embodiment and philosophy of mind
Olgol (AJACH: &S}
o 3. Perception—Action Coordination: The ecological and
dynamical systems approaches
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embodied_cognition_applied_to_timbre_and_musical_appreciation_theoretical_foundation.p

|StEl OIX; SIS E2l M0l LIEtH EstALaH(2); &
|

o http://www.kdes.or.kr/publishing/report/pdf/14106.pdf

241



S FES ZS SO X0l EHt OtE2 ER//
/) YD 2H S 25 X187 19(I\/IEI\/IES18.1) (2008.05): 163190

o http://memes.or.kr/sources/%C7%D0%C8%B8%C1%F6/MEMES/18.1/18.1.163—
190.%C0%CC%BB%F3%BF%B1.pdf

o [M A} narratives]
by Richard Menary

Embodied Narratives
o http://uow.academia.edu/RichardMenary/Papers

o [JIE} 2 IE ]

o [UStEW X3t OIX =]
o http://redesignresearch.com/chi05/P%20Jeffrey%20ChemistrySimsEmCog.pdf

o XM3tE oIX2 [HICIHY T2 02y ]

http://www.editlib.org/?fuseaction=Reader.PrintAbstract&paper_id=29179

242



24 /\-i]

L O

]

°f LhE =X 2t Mztel 21Xl 2

_]0|l

o [QIX| &t

[2BEIA (A A 22) I Hgte el X|
An Embodied Cognition Approach to Mindreading Skills for Socially

Intelligent Robots
o http://portal.acm.org/citation.cfm?id=1529958

O

o [21¥4] It
xm T a2
=SR]

l__

o1 (implicit memory) il CH3t
EI" 20038 &= st

=Zaaclstal = st=0al (2003. 11. 8.)

T

243



E. [M3h 2t& OHA A DAL 22

o Boston Globe Xl J|Al
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with our brains, but with our bodies

o By Drake Bennett/ January 13, 2008
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o F=EIA JIAL
o 1. Abstract Thoughts? The Body Takes Them Literally

By NATALIE ANGIER/ February 1, 2010
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