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-Roco, M. C., & Bainbridge, W. S. (Eds.)(2002). "Converging Technologies for
Improving Human Performance: Nanotechnology, Biotechnology, Information
Technology and Cognitive Science." NSF Report. (482%)

http://www.wtec.org/ConvergingTechnologies/
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Figure C.7. Sensory modalitics and related disciplines.
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- European Converging Technologies: Shaping the Future of European Societies
by  Alfred Nordmann, Rapporteur ( September, 2004 H.iA])

[“CTEKS: Converging Technologies for the European Knowledge Society.” (68%)]

Foresighting the New Technology Wave

http://europa.eu.int/comm/research/conferences/2004/ntw/pdf/final_report_en.pdf
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- JAMES C. SPOHRER#*, & DOUGLAS C. ENGELBART=** (2004)
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The Coevolution of Human Potential and Converging Technologies.

Annals of the New York Academy of Sciences, Volume 1013, Page 50-82, May
2004

- A EFAR o]FAH A3 o EFIAE 2(primary systems)- 5(secondary
systems)® TR &

- "2} AFs]i= NBCST #3438 7]<Ad] / Nano- Bio— Cogno-Socio-Techno

-> ¢o1x]z}sto] m g NBCST 2-5 Convergence ¢ 3+ 3] =

- o] Eol & A 7%/ e R AA= 2-5 A|~H
=>

1. Natural Systems

1. Physical systems: 88}, HAEYS YwrleE 5

L. Living systems: &3}, s}3t, sEAAE S, BT 5o FoF

©. Cognitive Systems: 1X|¥}38} Aegl, 41742 g}, ofsdddl 5o #of

2. Human-Made systems
. Social systems: A}3]8H, sEAEE, Ao, AAT, FAg, =48
[e]

. Technology systems: H|ZEZ X tJz}el 38t HCI, A7Fs), v}o]

FU

O

A FE B3l¥o] HZEE o] complex adaptive systems, multi-systems7}

22} co-evolution gL, vol = 28 AY

] f o = o] E9| integrated, unified information systems(UIS)2e. 2 X 3F 1 A= A<
o] 5ol AALekE vb: - JIF X3t #d Hsr|ssiEe] EAS o5y o] 2'AE =
T U=

L 1A (3A)
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,
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but now the 2nd stage of human evolution is about nourishing the mind in an

information-rich human—-made environment.

* Atasource € J. C. Spohrer & D. C. Engelbart (2004). Converging technologies for enhancing human

performance: Science and business perspectives.
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28 BoplAe dFA%, 2REs Yot AR g AA 9IS w2 Aoz AzH,
S, A8 A7 ol 4P wWasolol stelet vk (b AsA gol FaAEA B AP
Fehel Sz MITe] 2aele @40 o disl FayE ALY del FAL ol ad) Lo
WEE, WA Bo) @Al Fglo] Lobd ot UAY B 5o fel e EEsh Qzhe)
HEAES AR od 3 F5Aee] el B AST AA-F T Az AH BEo
itk 7129 OA" AA/ET L 87 OAA(FE £3)e] Bol thE netsojof

EE AeAsel Fopol A MAT Aol ololo] stel FgW WAL Aulo]A FFTo] &
AgFed a7k FAHlek @k M7 ARe] ANFolel AT ¥ AT FoRE A
A A% T AW, fel 2 AR dgel AR Adsn o AgFeE dof ol
Aok [vhge 2 olth7h ohthlebs BAlol viste] shehasta, Ael A o7t oABd A%
Hole olgd e oldact Tk oleld ol FuE meldl Lo, ASd e BAE AL
8, 8T, %, B8, AARGS AdstE FHRHRAA FA FAGD T+ Ark ARGl
As|se, B SaEe] B RelA §8A FAE Hoh ARTFolsA golw B R 2k
4 5EED AAA 43
1. o1x & g A 3te] By AL wjAL

Cognitive prmaples for achieving Convergence
(in disciplines, technologies & other endeavors)
optimal expertises in more than two areas A% oof
. problem solution situation ¥4, problem based approach,
frequent contacts and communication of people in different areas

the 1st stage of conceptual blending: spreading elaboration

oMo

. the 2nd stage of conceptual blending: 2 or more conceptual spaces©l A
mappingt$-% = similarities(attributes, dimensions)®] oA 2 o]5¢ 4

S %3} single integrative (far reaching implications)

coherent representation frame 75739 A

- emergence of integrative concept/ frame; creative convergence

<= 91X FH3 A Ho A= ‘mind as information processing system’ 7H%d
2. 3 tiers refinement elaboration
—-upper level: AA E3st=
-middle level: 174 #& FF9o 59,
-lower level; 3}9] FFdlA o] AFG4 A4 2] A3t

(pruning +...)
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29 12 o] 3t conceptual spaces 59| t-&, blendingo] @A dojy=71?
=>I WAYSE 937 A, dE, A, QA Ao, AFE T FHA
A7k das

2. w&/9strE A4AH A

o] &

<- 3 Geist: Zeitgeist, Ort—geist, Person-geist ©]#]3F Q¢lE0] &5 o]o}
<- 71g} 8915 119

5. =%

1. &8 Hoke, HAsZA9 Jide] d& ks AAR shr)dl, s HXE 913 oy
woke] ‘FEolgte Jidoel AHET Fx o, Azt zde] EAE ©ste dwd
Fpato] FAo A= AA UM A= Y= uEA ‘FI JNEe JHEA g
Mad 4 At

2. dutH o QIFEEe] oy of Fho|uf sl of g Fokgl, Hi QAEH(A- e+ A}
slopeh)yp (/A A HeS 2 gt AAdHRE) e dAoe =4 g §¢E F
7] Rus O e A st #sA A S Al stolof 3 o, A AA
[F3 7219 ddstets= on)e] &3o] ofyal, ZF FFof T35 (Es 19 A= 4
AdH) 7)13]¢F dsS B ASE coordinationdn ] A9l =8 Aol integrative AA]ES
A3l of sle] g ot

3. WA FE7F §82 1) TEAY "ddsd F3E, $H4 dd3 2) FE o9
xS Ed A P54 AZde F SHoR o g Hstodor st 2ot

4. GdstA B3] ol P84 7 dAdold, 13 AH o] JFAHORE o] F
A A sl Wupgd = Aol MIA F7(conceptual spaces)ES (A4
mapping) Al 7131 A (coherent) 22 AAsY  o]E  wisstE &4 FIHblending
conceptual spaces)olA MFA FEFdl=(emergent) E2 FTA 7= ZoF QAR &HFo]
Nt

5. wEkA, el A A7RE AL Q=
o WA gtEeks vE =50 #]lo]l WA o] FolAel duUldAer 4
= el =osan gl o] g
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#AYZ(Cognitive Mechanisms of Convergence) B % oo 3t}

6. olgst APS sto] = F U= T Foke, D) JARFYH EE i EAo|glon
A, BE g g A T EE A% 5‘413}”1 AMzrgete] 2 Ak, 2) olHg 9
A EE A e 2Ad JIAA S g9t 2 AAAYEH, 3) #Es 23
e NEA oule] ddd Ay FAS BAse skn B H NEd &4
(conceptual blending)?] °]&& F3l M2 24 £ AFsl A= AKX Asta} 4)
S, Hete] S 723, aH, 8% Y 9AHA 59 58S qtste]l & #ShAbet

(53 HAEZA F@Y B Fepape] W Beprh, 5) 1 uAH-EAANEEE
BHo] shz ol Holrk 4%, AAHofoF grim vk,

Aol o2l weo] Gedt sHEA, o274 Aglo] ofel, F7bH, ALHA, AeAH T
Ao A=y skels 6) AAZ /719 BN T8 g3l Er AF I3
Hold 1@ +e-g3el Al o 718, 24, AR (quide)sE /71 AT
o CEOmelate}, 7) ot71% A4, WA, ALFAHRD) 43, ASFE AH5L
Ash Agaet Bopel 4 718, AT FUH AAL o] Folulof sl wr}.

r&oﬂ—hrﬁL.ﬂ

F3 Ulo) $Eeln, AW, Ag ), AN, T 7ke] GG Aol AAY
@5l ol Ropold FrlHom mANIL gt ‘$30le w2 (endeavors)e] AT
sistel s glold AFE FUH AA@IoN e FE) Freh BAH mae] Aws}
o] FolAol selet Bk 1 AR Ade FHGYA A AAWAUZE Wil Uo]

53 8]

4
W, olg @ WAYZo] of= Auge FHATY, §RA A4 I, FAH (
) A8 gAolgh: H7h4 BE Ao AUR s A
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4
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2

=
2003.3.17. 'g&¥3st7) & NIt 2138} Science & Technology Focus, #1323, 1-11. (KISTEP)
£ X3 AL, 2005, 505, 22-42.
2009. 03. 04.. "A1A= ®lvh: AR #}38re] e} vl §FE . HE& A5 e v He F
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2008, 1212, wh&-¢] A 5H4 (embodied) 1 Alelek seiriele] Al6el Wl G AYRAA Qeloka) 20084 AL
A432F T s] = 4, 143-152.
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