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http://www.btplc.com/Innovation/News/time
line/index.htm
=cl0|E A2 MESIA,
CIS =ct0lE0A O Al HE D= H%%
0tAZ 2&-> 1 A8 H3A==2 X &9l Jis
o UlcH HIA==2Al2 (¢

http://www.btplc.com/Innovation/Innovation
/index.htm

TR DH R et

T Al T2 2 MEHAR



http://www.btplc.com/Innovation/News/timeline/index.htm
http://www.btplc.com/Innovation/News/timeline/index.htm
http://www.btplc.com/Innovation/Innovation/index.htm
http://www.btplc.com/Innovation/Innovation/index.htm

T
204

kgl

20

L
4

[tk

[rT T —

[ p———

im0

Jriiichl L
& Meicd
Harnn & OFkcn Infrasinctans
Dwsar
i wamirn

Tica s
W
# Wd Cards imay

e e
TR

o=
i ey et

L]

e

il

L

% The Technology Timeline 2006-2051




o AlA2 turnoverdt &, 582 240 &
Ol
o L= Y9 [ZS8 )= AU [XA]9 =5
b LD & A
o MBS0l HRXO2 10H0ICH HES i
o Hatun=0| =22LoltCle =2 HDI&E

Ui S (Learning) 2l JHE/ gtAal XHAHIDF & et
o €& MITS & & 2|

o LS AlM (=2 ZHA)0| BHR= X
_)] SHAHQ| 45HE [[H%OIEI
A = J12 (2020 0)

ol

[0

— 2

1z
0
U
o5



ol

=
= | =
o) [
.| =
=
MW =
N
o) o
=l =
110 X
S
os Ul
> -
n| 2
| N
— 3
Vi g
O

2| 2| st&

Jlz A, At

F

Al, 0t

F

[=)
—/

)

F

CH<!

\mW _
18 g
S G . 8l

= 20
WG s =
|SAo O]
_A._ee__. ol
0 > g M0
C_.muAnHo__o_._
Uk O W HA&r

o
moc& &) A
"o H RO
™ .-
|__Oﬂ__m_waﬁ7
oy — AN
ol = Ol oy I
o_b |; __o_.H_Alo_._
T
) Wﬁ_l:o
m_/u._ ol ol K
%eeej
ol
O



0l= NSFIt MIAISH(2002) NBIC & dtstl|= &

i
%

<OlcH NBIC & itst)

X&) =
Ciopno

L™ yope)a

Figure 1. NRIC tetrahedmon.

«0l2f Wetd|£2 225 SH=: Improving Human parfonmance |

|I'

-14



<1-C>. £0|&(Singularity)
EEH j|. — /\'I

O %Ol S|
o JIH(CIZ)XIs0| ¢I2HAAH) X s=S st
ofl= A& = The Singularity
o Ray Kurzweil (XIS)
http://www.singularity.com/aboutray.htm

OlZ 0l =Lt: JI=0| eI2t= =Fote &=
]

]
OlcH CI2t0F J1H [RIs]e & 2t
=> & (merging) AICH &=¢H

oS5
J

15 15


http://www.singularity.com/aboutray.htm

o S0|&0| =2Ct
A0l HXEAY (KS)
o YL TAIE (22)

oo 0, O c0 O

o YAl
o 2007

OBt 2 HX| 12

THE SIAGULARITY IS REAR
7180 UTHE 2 Ysh= &

SolAfo| et
o

RAY KURZWEIL
“m*’.“ LA

BEr RSl B2 A8 PO 0

-
W — . — AR T —— W e
B R e b T I e

http://www.aladdin.co.kr/shop/wproduct.as

px?isbn=8934924063



http://www.aladdin.co.kr/shop/wproduct.aspx?ISBN=8934924063
http://www.aladdin.co.kr/shop/wproduct.aspx?ISBN=8934924063
http://www.aladdin.co.kr/shop/wproduct.aspx?ISBN=8934924063
http://www.aladdin.co.kr/Search/wSearchResult.aspx?AuthorSearch=레이+커즈와일@66648&BranchType=1
http://www.aladdin.co.kr/Search/wSearchResult.aspx?AuthorSearch=레이+커즈와일@66648&BranchType=1
http://www.aladdin.co.kr/Search/wSearchResult.aspx?AuthorSearch=레이+커즈와일@66648&BranchType=1
http://www.aladdin.co.kr/Search/wSearchResult.aspx?AuthorSearch=김명남@205038&BranchType=1
http://www.aladdin.co.kr/Search/wSearchResult.aspx?AuthorSearch=장시형@196796&BranchType=1
http://www.aladdin.co.kr/search/wsearchresult.aspx?PublisherSearch=%b1%e8%bf%b5%bb%e7@669&BranchType=1
http://www.aladdin.co.kr/shop/wproduct.aspx?isbn=8934924063
http://www.aladdin.co.kr/shop/wproduct.aspx?isbn=8934924063

IH =2 =

! A/O - //H Vastly expanded human
intelligence (predominantly
nonbiological) spreads
through the universe

Epoch 6 The Universe Wakes Up

Pattems of matter and energy in the universe become
saturated with intelligent processes and knowledge

Technology masters the
methods of biology
(including human intelligence)

Epoch 5 Merger of Technology
and Human Intelligence

The methods of biology (including human intelligence) are
integrated into the (exponentially expanding) human technology base

Technology evolves EpOCh 4 Technology

Information in hardware and software designs

Brains evolve

Epoch 3 Brains

Information in neural pattems

Epoch 2 Biology

Information in DNA

DNA evolves

The Six Epochs of Evolution
Evolution works through indirection: it creates

Epoch 1 physics and Chemistry a capability and then uses that capability to
evolve the next stage.

Information in atomic structures
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Shift in the future; Olc =& 2| B3}

o 1) eI2t=J1H 2 BHII = XlI= Olch

The Singularity (£0|&) AM&EQ T ItsA

o 04

X=X LHEIAHIOl &

Hwp, Word S8 FETZ HIAH T2 ] &
ADIEE & + SNS

Matrix, Al S2 S0 HAIE IS

o —> &4l

19 19



MOUA = 2t sSACE, 12|

= @A > 0Es=2z=

Age of the 2"d Enlightenment

OI2F Xt&l0f CHotd Mot =2
MO &H LYo =Ret HelE HEL
A= 02t =4 = 02+ O B=2 =&

=T (being)2l HE 2ol =& =]

oI 2FA (humanity)” JHE 2l M 74 £Jt1L

20

-20



2> Al 22 HAISAIU Tci

o JU-> =Kl JI=su A-2AR go:
NEAR S5 BAR; HaA Ao B B &E,{}%R{
AT} QI2tO] JpE R e o~ MACHINES

o M1 H2OHES)AIT Ray =5
Al BH=0] OfLl2t 212+0] =4 « Kurzweil

JIAHE 2EER IEQ] M &2l

> T2l It B eS| IEN B
I.

o 21HIDI; H22 H=S(HES) Al & eH
oIZtt ols=20 22/ ZAHIF EUHE Otd o e s
MZ S Q12 being(EM) g 2R
o ANz &Y AT 2HGHA LHeHE

-21



<1-D>. Trans—humanism

o Nick Bostrom 5
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o Letter from Utopia
Z X} Nick Bostrom
Oxford University

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

o http://www.nickbostrom.com/utopia.html

o O|EAIS =4IRI2:

T—

Dear Human: EXIT211 A
o 2rAlOl=:

= _ L
Your Possible Future Self
O =2 5 UsLILCh.
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o 1. Mental Capital and Mental Wellbeing

o 2. Sustainable Energy Management and the Built
Environment; 38 222 AI2S2 &/ =2 2 X

3. Infectious Diseases
4. Intelligent Infrastructure

5. Tackling Obesities

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

. Flood and Coastal Defence
Cyber Trust and Crime Prevention
0. Exploiting the Electromagnetic Spectrum
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Mental Capital and
Wellbeing
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<1-1>. The Cognitive Age2 &¢H

21Nl J1= globalization AICHIF OFL|CH.
o €& F=EIXA X ZE DA

o The Cognitive Age

o By DAVID BROOKS
CHHNEA ~AXF Paul Krugman 2 C
ot = R0 "SELA FELUAE
o Published: May 2, 2008
- 0l Hsfdl= Atelel E4= =0l Globalization
ez 8stole 42 E220|UH 2L =,
o € The Cognitive Age2| =i
http://blog.naver.com/metapsy/40050648005
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HAH R Mz=2 84

o MNIH X< MeE&2
OIXAICHZ S0t Jt1 ULCH.

“American is moving into the Cognitive Age.

- Welcome to the 21st century and the
Cognitive Age.”

http://reverbconsulting.com/2008/05/02/welco
me-to-the—coagnitive—age/

Ol82-34
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o Cl; Collective Intelligence
Social computing

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

Dynamic Knowledge Repository

o Knowledge Garden: X4l A& JHE HlCt
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KNAS HRLIE AFES SH 22D
Al&el Xl g|
INESIE =)
[KIA SAI91] HFLIEI @& Us X

UOII

0

otJ|


http://en.wikipedia.org/wiki/Swarm_intelligence

"Knowledge ecology”

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

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

o Ol AMdEIe= JisotH ore =0k

1. Cognitive sciences
9. Mental modeling

11. Sociology of Knowledge
13. Systems thinking ---




<1-K>. social networking

o online social networking

—twitters

—facebook

o AFEFBFLED|
oMEZdE/ AL
o P ML/ HNZ
o OtAHE
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o ME&= EEH2 Learning
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Spohrer +Engelbart
Dr. Jim Spohrer & Almaden g:l—_rl_/t, IBM

Director, Almaden
Services Research

Dr. Doug Engelbart , R RS
/nventor of the Mouse 0/ & F-44
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— o

o TSAH: (BA)
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 2CtH: (& 1H)
but now the 2nd stage of human evolution is about

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

€ 0=20 =x=5= 0100101 Ol 2,
o IBM2]
o € J.C. Spohrer & D. C. Engelbart (2004).

Converging technologies for enhancing human
_d5 performance: Science and business perspectives. s
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Ol X| &t (cognitive Science)
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Cognitive science 1s the 1nterdisciplinary
study of mind and the nature of intelligence.
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QTSN HaMolM RIFRH(2004):
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1. The formal sciences:
o Al, B8 A, =5t 5

2. Psychology

3. Neuroscience

4. Linguistics

5. Philosophy

6. The social sciences
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o Hampshire's 5 interdisciplinary
schools (5LH & &)
o school of cognitive science

o school of humanities, arts and cultural
studies

o school for interdisciplinary arts
o school of natural science
o school of social science

School of Behavioral and Brain Sciences
o € University of Texas at Dallas
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o A
SE(QA=20 S L&), 0loH, &=,
H A O sF

o 2HoHZE At + B2D}2| o1 X| (Expertise)
¢ Yol M} L

o HER AtD (=& AMD)
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o MNHA C&'XI(Neuro—cognition)
- R B3R, Y LR Js(AFdEEH2)
=19, AN MBAE D|x, I =& S S48 S

o &2 & KlZ(Perception) : 212F & J| H- X

o &lHI=2Z2ZH(Motor—Sensory)—-21 XI & Ecoordination

o ZF=9|(Attention)

o CHAIQIAN(EHENHQ!; Pattern Recognition)

o &f&(Learning) —212t, s2, JIH, 22tAIAE

o Jl9(Memory) A&, &, XA Eé)
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A M (Emotion)

NGBS (Social Cognition)

PIAl
=> & 2t&A OIX/ &S

oI K& (Cognitive Development)

S| Al(Consciousness)

&l gtal 2l
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o dlotAlg| Al el A D=
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o HCI (Human—-Computer Interactions)

o PIXIH A== X

olZ OIXIAIAEN (ACS: Artificial Cognitive Systems)
OJXI Jl= &4 (Cognitive Enhancing)
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17 Herbert A. Simon 17
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Narrative=
o A Key Concept for Cognition and Culture

Ana Margarida Abrantes

LHHEIE=
a possible interface between

the cognitive science and
the study of culture.
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o But: Z1=210] OfL|ck
Convergent (=8 & 11)
Inter—disciplinary (& XI& 0] 12)
Holistic (SE&&, Mo =2 H2611)
+ social, human factors considered
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A

o 20MIV12 detsr, SAtH=9ST, :
A0s, LAlscds, HtEESEA S2 010 £
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Enabling technologies 2| 8
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* Converging Technologies (CT) &
ol =& 9 Al - 0|=2 (2000-2002)

o 0= LI WEAIEC QA2 BHIE

o 0|= A2A D &R CHO

o WEHI|I=HC MEILSHH 2000E 0l 2250
10-208 =92| 0|2H Techll E &= &AH

o AMl=0l= CTele= IHE 80| Lisss S4/9
Enabling Technologies JIE AlE
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Kltsr0| gl GRIN 2 2

o GRIN (Genetics, Bio, Info, Nano)
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“NBIC Converging
Technologies”
for Improving
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Scientific discipline(s)

Cognitive Science

Neuroscience
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Biophysics/Biology

Physics/Biology
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Vision Hearing Touch

Multiple brain Multiple brain Multiple brain

Areas arcas areas

:"';k"l'IL'.llUH'SI'IHUI'}'

pathway

1]

Cochlea Mechanoreception

]
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Light Sound Force

Figure C.7. Sensory modalities and related disciplines.
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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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* 2. NBIC transforming tools

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

o Ol&0= HZ0] EUE Z0F A0l 2

— =

interfacesi A %“.;'&* NI RS

WS 3, 2872 NME2S SEA|IAE ZX
=M LA enterprise
ex): fMRI 2t NanoJdlz= Y Z = non-invasive

brain—monitoring devices
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* 3. Hierachical systems

A2t N

Computation
Ol A Z0F2t HEE L= 26K
- JHOOE AAH L CIAIE S
S & A (complex systems) 2| H & A
2| A M Al (hierachical systems)
X0 Al Ol oH ot Al &
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—> 0Olefet Oloi2l A2 BrE Ul A

— o = A
SN getM g XN
st &

> dtst)|= A0

maximum synergy £ i
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* 4. Improvement of human performance

o KlFol UE 71</F 2} HRIOIA

unigue moment O|C}.

O AIEOUIA Q2122 performance &2

HetE 0l A& = 220I L.

o12kel A, &, OIXI, ZF il CH
H 22 o3
0121-0|2 MN/N MSHE T79
2 MO 0150
01210] AR (QIXIA), A, AISIE S22 SAAIZ £ 3
Ct 949 |0 BEE, S8N, S8N 48 NFH &2
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* Hallmark of Renaissance

1. 0l=, 8¢, =, 8 82 2= E=0

1y L o — .
Ol &} |

ntellectual principlesd}

Ao, HAQ, 2, exciting spirit

2. AASAAN CHet: 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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o Olc Atal= NBCST =8 J|l= Al

Nano
Bio
Cogno
S0cCio
Techno
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*21 M1 IBM OrOIL] 0B =2 Ol ci 0=

Ol Atsl= NBCST =& J|= Al H
o Nano— Bio— Cogno—-Socio—-Techno
o @I Al 0tsr0| Ol2 NBCST 2-5
Convergence €92 st HAl =

o N2 23T E206t= 0=
complex adaptive systems,
multi-systems J}
al A2 co—evolution oli 24, Ol & & H L
o OleHll= 0|=0]
integrated, unified information systems (UIS)2 2
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o <=

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 0|=9 &: KA 252 Complex Systems
= 144
2 (primary systems): A. B
5 (secondary systems)

>
0132-127
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IBM 2/ =S Z&:
MAS P& 2-5 converging systems

o A. Natural Systems
Physical systems;
o =clst, dM=2ler Lt
Living systems
o ME25+ 515t SZ2AME|SH 2tMsEt S

Cognitive Systems
o QIXIDIE, Al2|st, AlBMRIE, OS2} s!
o B. Human—Made systems

Social systems
o Atelar, s MElsr, A=, BHlsr, 8Xlsr, A&
Eol-
Technology systems
o HA==2 AIC|AtClrsr HCI, 21285k Hio| Y A

H
~
lifs
oln

oI




o QI XAl AEIQ)

otLE2

o AHAMAHASH =2 |

Ol82-129



dtst)|= JHE U*xfa Jtot=4l;
epartment of Energy 2~
A2 AS AL OIKITMDI T2ME

0
=

w
[ O

Sandia National Laboratories (SNL)
Pacific Northwest National Laboratory (PNNL)

o/ L SH
-130 OIA] 5 0l=2-130



o =IICtEE QoAM=
o £2 SO0ILt 2J1Jt = AlJF OfL| et
o b= "mind” Jt & AMI0|C}

AMEZ0] HE N A2ot=It,

r
HEH JIH/ETE St 2 AL
SEXOZ Mg 4 U Gts

Al Ol Ct.

Ol
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H0 @@

Ol >
S
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= 0l: Ol= PNNL =& Lab

Pacific Northwest

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

Neuroscience

Cognitive | Artificial

Informatics Intelligence

A2 =H >

Rich Interaction Environments:
Cognitive Informatics

TOUL
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*CTEKS: Converging Technologies
for the European Knowledge Society

O

O O O O OO OO0 O0O0

O

European Converging Technologies
Directorate K (knowledge—based)

Nano—- LI&

Bio-4%

Info-& %

Cogno—2! ]

Soclio—-Atg/

Anthro-2/ & &t

Philo— & &}

Geo-X/2/

Eco(&Z)-Urbo(E Al)-Orbo(RF)-

Macro(Z{Al)-Micro(0/ Al)-

* € At2| 1t

ol

IR =040| 24X

- —

SN &Y WS Kt
Alfred Nordmann
(&SR}




*7ES3SH2 CTEKS S&Uet)|=

o European Converging Technologies
— Shaping the Future of European Societies

O by Alfred Nordmann, Rapporteur
o — September, 2004 2 A -
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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http://europa.eu.int/comm/research/conferences/2004/ntw/pdf/final_report_en.pdf
http://europa.eu.int/comm/research/conferences/2004/ntw/pdf/final_report_en.pdf

o 0|=2;
Converging Technologies g & &
o Ml Al ==

=2 2SO HHO &8 &
Technologies = CIX| ISt |= =6+
mind JtAl S dtsid|= 8 & &
o =&
= 4I0 d=)|=2 e, S&, &2 At
of EHZ=E ot}

=> A3 st J|= (Social Science Tech) MHAX|
sttt |= HE && + 2HEco
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*7ESSA

=
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 user, the individual, at the centre of
future developments

for an inclusive knowledge—based society for all.




OIZ A =0/ct=

YINEE HAotE A IS

*Artificial Cognitive Systems

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

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.

COGNO-

Matural
Cognition

INFO- BIO-

atural & Life
Sciences,
Neurosciences

CRmMRYHNgG.,
Sensing,
Imaging




*H P AL J1=(IST); Cognition

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

o Y9!

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.




*SE 9| ‘OIXAAL T2 A

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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2

o =g/s&dst)|=2 0IHU thet 22

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

unlimited and likely unimaaginable....

o (NBIC E 2MUHAl)

o/ L SH
ST 45 1= 2-143



*

o “Older Hat=x=AMl IHE = Ololiot ) EAtot= At
(EDP)E
will live dramatically better than those who ignhore
them. ...

o Olddet Beotx=Al HBE=S fAlote =)=
(UAHC st=5)

will fall further behind and find themselves
weaker,

poorer,

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

o (0|=5I& OI"J Nethmgrlch 2002)

/
A/ 2f S oI 7|

I_

LSO B-144



*

o "Those who are slow to act decisively
are
o AN M2 FFl=0 HOE K=
O simply antigues
bound for obsolescence.”

(— (= ] =)
O HA N2 & ..

o (Finholt & Birnholtz, 2006)

o/ L SH
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r— o
o 2&=(2010)
1. 882 8t 4BHOI 4240 ehiY
o BOIM <= 22 M, HIAN 29D

essential tension, nonalgorithmic
2. specialization & hybridization

3. Interdisciplinary collaboration
o AKX JHEtA O, MMM /HAEH A 1| &,
S22 A& =

4. NBIC & &S Atdll

5. )= ¢, product &
oL CtE ¢l i



* B2 48 XA INES S 5

t

o 0|82 (2009, 2010)

S (W=, A7, Jl= &=)0| &30tJ] /6t
H=

seo SN HE0 et n&E, 2 =

O eIX A2 =282 dY9s9 85/AHE
g S2H0 CHet IHE N set-=25°2] Al 39
conceptual spacesS dMdats MAH=Z &
Conceptual Blending 2 Q1A HE A& &=

H

i

o Gilles Fauconnier & Mark Turner (2002)

ES

J
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Conceptual Blending?

o Conceptual Blending 2| Xl 1t &
Gilles Fauconnier & Mark Turner 2H
o (GIXIAISA)  (ZE2sHAH/CIX| vtet kT
" The way we think: Conceptual Blending and
the Mind's Hidden Complexities

o Basic Books, 2002, 440pp.
(82T => 013 HY | & Z3LI (XIS),
2SE ZES (8d), 'Rl HEAH M2A6=Dt

PSR ELu daES =" .

XI&, 2009. (624%)
= =58 JHEAR M-240[ Olcid=2 2 JEt
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TN

typical charactson
from hegroe sovies
Characrers from dorroe
movies, Zombees, Body
Soatchers, Evin
crestures. ..

Input Space, = Zombics Input Space, - Tories *
[Source]

Zombies look dead (Targe]

| Bick B a3 P Black suits of leaders E

N p Back from the past of Bansh |
“w " it / A O
;]‘o;!‘ymﬂ:‘hm (n“?“o p Threat to the cconamic lives _IEI—/— g/:
;1 e O and power of ownershep of = /
I ko Brish people ZH/0/Cf
Zombies's dead bodies are [ i = 4=
: : People’s homes and —
possessed by a thied entity ’bdongﬁ:\puc‘bomf' J E/; o
by the Tories o

Fear Political opinions : of 2/

2N y IEES]

Blended Space: Tories are = o =
= A1 St

Tory keaders in black suits arc = o [5'::1}
dead-looking zombics
Back from the past of Be. polincs
is back from the dead W/
“Home snatchers™ Toncs
threatening the economic lives and
powers of ownership of Braish
people are body snatchers,

I[nterest rates are cvil powers
Takng possession of somcone”s
house i raking possession of their
dead body/ “The Reposscssed™
The pokncal opinion of Tones

generated by the Tories is fear Pen = Tieke
Dossoseveks reference / /

v




27-66 %,

o O|&Z,
"HI3tEl o1 XI(Embodied Cognition)' & 21
stE2t m8h QLAISt A THe CH f & stol
HAZO0| == AIAL"

o ZUAl, 54-58 %;

o V. E X =4 (Conceptual Blending): 2 X| 1t

5t QIS8 Kol HER J|E

L—_ — T
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« 2| H A=

o O| &2 (1986).

HE A blendingll XA

olaiel &el: &J0IA 2H)

oA speculation over speculations.
-19863 . WSS ‘CIX| sy Z2=HF AHO|
L} & & | ‘20|=2(discourse) O|oHSl I X &’
25 20 8 -

//



* T2 CIXNIHIAHLIS?
hedonistic cognitive principle

xPiaget2| M2t0] J|EHet 0| H 2(1986)2] A2t «
Al Z=AFHER: equilibrium
= MZ =2 input
= disequilibrium
= Homeostasis2| ==
= equilibration
= equilibrium
= quasi (self recursive) disequilibrium
= re—equilibration
= optimal Equilibration
=> 0] B = HECILD M 2& =4

o <= eternal loop < == autopoiesis

//



*0| 2 Emerging technologies
Hl= o1 209t S0

O OO O O O

@)

(Wikipedia Xt2 &)

information 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.

//


http://en.wikipedia.org/wiki/Information_technology
http://en.wikipedia.org/wiki/Information_technology
http://en.wikipedia.org/wiki/Nanotechnology
http://en.wikipedia.org/wiki/Biotechnology
http://en.wikipedia.org/wiki/Cognitive_science
http://en.wikipedia.org/wiki/Robotics
http://en.wikipedia.org/wiki/Artificial_intelligence
http://en.wikipedia.org/wiki/Emerging_technologies

o QIAItEr Jl=

o 1 & =>

*=e H3 H
J|cl HIZ =2 A0l A
JIch D=2l =482 a2
Ho2s HAE2N 20iS

o http://www.emeraldinsight.com/content_ima

ges/fig/2730080203001.png

o Ul BHIZ== A0 2& 0
= A0l A

ol & (C
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-

)=

o
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D
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http://www.emeraldinsight.com/content_images/fig/2730080203001.png
http://www.emeraldinsight.com/content_images/fig/2730080203001.png

Design for all and Inclusive Technologies

Indicative
Area for
Converging Mo, iy
Ap pI ications Assistive applications Technology-
supported

Technologies
care services

Consumer electronics

Information Society
& Online Services

Telemedicine

Healthcare
technologies

intelligence

Emerging technologies

obotics

Note: The centre of gravity of the majority of expected coverging applications is indjcated By
an ellipse



*Ambient Intelligence

o AFE 2l MOl 2l e, 10l BrsSot=
XML EA 2 =st

L

Ol2i 2~ H| At electronics, TC, computing
stE0 sE% 574?(4 AHME U= &

A D1 DldevicessS0| AIEFS| LA S S
S, d B == O'é\; sSt==s & ot
Ilo_lol-

Internet of Things(& A& [H419 OIH S Z)
user interface

OlZ2-158


http://en.wikipedia.org/wiki/Internet_of_Things

O pervasive computing, ubiguitous
computing, profiling practices, and
human—centric computer interaction

embedded:
context aware:
personalized:
adaptive:
anticipatory:

o NHEXI2 S E

OlE82-159


http://en.wikipedia.org/wiki/Pervasive_computing
http://en.wikipedia.org/wiki/Ubiquitous_computing
http://en.wikipedia.org/wiki/Ubiquitous_computing
http://en.wikipedia.org/wiki/Profiling_practices

2t At

T - &
Base Science Map (Science, Social
Sciences, & Arts & Humanities)
Based on co-citation of 244 Subject
Categories by 30,261 sample of U
authored articles in Web of Science

fon

o
A

Biomed Sci

47*,, R
Chimcal Med * e ““

\’ N

clustered into 21 Ma
Rafals/Parter, 2008 (K 7"‘ /
PV

o
Cak
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* Ol cHAlelS] W= &

—distance work, distance trade, distance learning, even
distance life

—unemployment in cities (shrinking cities..)

—flow of population back to the countryside and
development of self production

o The old education system
has been devoted to train employees.

o Oleie JI€E (The new ones) :

have to built autonomous human beings, able to
survive and organize their lives

under difficult situations.

OlZ2-161



21101 =&

o http://2100.vaour.net/cmsms/index.php?page=extensions L&t AH A

0l =
o systemic disruption taking place

ointhe 21AIJ12 = 4BHAI DIl
0] 2 a2

—  J S—

o =9 2| huge disruption is a shift
2oo 2 EH
o the industrial age, based on materials and
energy,

HCIZ7? :

o the cognitive civilization, driven by
information technologies and facing a
dramatic ecological desequilibrium. 0| 516


http://2100.vaour.net/cmsms/index.php?page=extensions

DlcH A2l =7

—SQUADR HDA-

o The society of the 21st century will be
a cognitive society;

the capital will turn to be a capital of
advanced knowledge and competencies to
solve problems and create new situations.

o — UNESCO, 1998.

OlZ2-163



* UNESCO, 1999

Budapes, Stlﬂl ('E' fﬂl" thf

Hungary

26 June-1 July 1999 _ Twenty-First Century

A new Commitment

ﬁ % World Conference on Science

o http://www.unesco.org/science/wcs/eng/ov
erview.htm

FORUM II - PROGRAMME THEMATIC
MEETINGS

o |I.3 Setting Priorities in a New Socio—
Economic Context

OlZ22-164


http://www.unesco.org/science/wcs/eng/overview.htm
http://www.unesco.org/science/wcs/eng/overview.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm
http://www.unesco.org/science/wcs/abstracts/thematic_meetings.htm

* 21 NI212l priorities: UNESCO

o http://www.unesco.org/science/wcs/abstra
cts/ll_3 priorities.htm

o |I.3 Setting Priorities in a New Socio—

Economic Context
o Feasibility of science prospective: what
priorities ?
Thierry Gaudin
o Prospective 2100, France

OlZ82-165


http://www.unesco.org/science/wcs/abstracts/II_3_priorities.htm
http://www.unesco.org/science/wcs/abstracts/II_3_priorities.htm

o ...the paradigm shifts during the 20th
century, such as relativity, genetics or
fractals appear as unpredictable. How
can we assume any prediction about
those of 21st century? Anyhow, Iif we
follow the general statement that a ...

Ol82-166



OtcH LHEE JIotMR

o global change is occuring in our
civilization,

o namely a secular shift from the industrial
socilety to the cognitive society, we can
assume that mechanics, physics and
chemistry, key disciplines of the industrial
world, might be rep/aced in their central
position by cognitive sciences and Jife
SClences.

Ol R2-167



o One should also observe that the cognitive
paradigm is putting forward metrology as the
starting point of the coagnitive social process,

o and leads to a post scientist representation of
knowledge, in which the diversity of
recognition and exchange, by several different
subjects,

O requires more attention than the so called
"objectivity" which refers to a unique process
of acquisition and validation of knowledge.

Ol 2-168
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Embodied Cognition
o LHHEIE A ©CIA|
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o JE2 &, FHIIAHOIE =2 HE M3

o=> Ol X150 EIAY
=c|st
o physics of mind (consciousness),

o Z&HHOI=

o=cls W=

atst:

o X, X ZEO OB BE MA0IZ D QI
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* A28t} Ol X

—

AH 3

ol

M=
o plA WS NtMEsSt <-> QI X0 2
o Social cognitive neuroscience (SCN)
is an interdisciplinary field
FH=

SHO=Z A AelstXS0| BXE F=HSE

u

pal

O
(=1 =3
==

o

o ] S &2 MBS AS0| AtEote &

o Cognitive Biology
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ol

is the study of mathematical ideas (concepts)
using the techniques of cognitive science.

0==>$5 1S € X s
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o 2|t
APNEEiR=18
Ol K| &l B Ll at
PN PSFNRSIR=1

Ol Xlel&k Cognitive Medicine =

developing new knowledge about the
cognitive problems

caused by brain disorders and normal aging.

Ol82-177
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o Cognitive psychiatry (e 21xos)

studies all forms of cognition, especially
thinking disorders which occur in psychiatric
conditions and their relation to
psychodynamic factors.

o @I X|&Fsk: Cognitive Pharmacology
Cognition—enhancing drugs

Ol82-178
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o AN=20l= & EH HA!
Ol 2 O/ YA AE 4
o Artificial Cognitive Systems (ACS)

o Cognitive Systems (CS)
CH&Ho| = tCHE LY 8t/ A A
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o Human—computer interaction (HCI)

o is the study of interaction between people (users)
andcomputers.

o computer science, behavioral sciences, design and
several other fields of study.

o Interaction between users and computers occurs at
the user interface (or simply /nterface), which
includes both software and hardware;
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o Cognitive Engineering

IS an interdisciplinary approach to designing
systems oriented to

effective human interaction.
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o Cognitive Design Technology

O

Cognitive Design is an instructional design process that focuses on cognitive
principles of learning.

It augments the traditional instructional system design (ISD), which is a
procedural-workflow model, with a principle—based methodology. The goal is to
construct E=Learning products and activities that are "Learner—Centric."

The goal is to support effective product development as well as efficient project
management. It focuses on the instructional decisions related to the use of:

Performance Improvement Environments:

Knowledge Management, E-Learning, and Performance Support

Four Key Design Elements:

Information, Instruction, Media and Delivery System

Principles of Cognitive Learning:

Multimedia Learning, Management of Cognitive Load, Interactive Engagement and Performance—based Instruction.
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o Cognitive Informatics (CI)

O IS an emerging discipline that studies
the natural intelligence and

internal information processing mechanisms
of the brain,

as well as the processes involved in perception and
cognition.

o € ZAEIUS, X s, MBS, AMAZE
St AOIHUIE L, 2AZER K s, AASS
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o Cognitive Health Sciences' technology
revolutionizes health care analytics

by using the most advanced statistical
machine learning and mathematical
modeling  to bring state of the art
comparative effectiveness analysis to health
care professionals in real time by performing
millions of simultaneous studies against a
hospital's existing electronic medical (EMR)
record data sets.
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