S,y s gland o Sldlas a3 oode asllad
YoV — YAY ol AYayv J:-',Ll FY oyl ‘V':':A Jl

o g 31 (Slaiiiy g ol g ¢ o ax0l> Slm! g Figo Jol g5 (Il
15508 (9 WS 9bd g poks puusG by

"5 e dems ¢S Sy e ¢ Sl e Lo e

VPRV 15y b VFRV/O YN0 il s s

oS

23 Slodslp s ba elarrl Glual 5 la i das )8 e = Ol (55318 5 oo 5o 20
S0 s s 0 sy Bda b ol R sty el DS 4 LSS J-
bl Uy ol odalps o azdy a0 e A5 51 Olziy Ol sl o | Kam oy glagssbid
S ks glaad ble opl slaasls clisen glaos s Oty il (5T 5 sVl sl
G slaasil bl 1y s S ol Lo s o blizad 5 o5 iy b asisl Jtass
5ot Al Sl s i SV e Gl e G anel sl gl oS A S asis
GLassls el 5 A5 O350 degman i b s (S3leid b U150 adlge oty LT ol
Golwd b L a sl cudw Lyl o 2 & Syl SU WO s sasl s s oo
slagysls Lg‘}_.scj@.:;)‘j:))}((‘;wé&é)}u\{Gt..ad.i.:@.}Lgéjt.hb o e Ol gmen
o318 (SIS S ol O (e G gl s 1y ol g 2y (RIS g ke 55 | Saa
3pae e Cle i LB Sl e 5 ey Ol L&) pedle | S g
o dmale sl U ‘_;<5L-<5 adaly j3 5ol ooladl 5 elal Sl 5 Coaren slias il 53
2ol M5 s gmes Giletad b5 e VB 5 SV pame P 5 didsa

sk 5 e g dmel e ansler  Ken 5 (g5 S0 31 gl

A albly) s ok s g g (p&_mlla\_:lg) ST r\_pl Gl s 5 5 (g S Y S O
(einol_ar@yahoo.com
G2 aly Sy e iy (58508 A:A}AIJ‘:;\J—Y

(6%3‘4.)&) Uy Hﬁl ch— JKils L;‘NLG A j.ﬁ&—\*



Ao
olane plie 51 Ssl bl 558 o Sl s 0T 6 5 ble a5 o S1E Caeal s
oLl b3 70 a4 dsed Ly a4 S el Oy (QWldbae) (glawls bl & (5 8,
Sl G515 0 COYAV/AAIYY) olisle 5 &l Sae 5 ode (g5l 55 (e § RS2k el 33 8 e
Ssls e w laes (OYAEVOA) ole 5 il slase mass (OYAV/H)/0Y)
Gk o)) OTAOANA) s ake Comm e 5 ke slase G (OTAYATAY)
(YA SV E) &g 5 a6l 360 51 ol COYAQ/ VNV E) (o505 5 @b s i
o3l laadlais (Bl 5 ez g1 58S L s sl Sl plSl LIl 5 ol S s s
QYA VN E) ol s i 3 cnl s ade
S wlla 53 ity 5 ot (S psle L1 ol ple SU o) Ken g e
S5 K slags)stdr o35 55l e oa 38 28 5 S8 ady S sl el
o YV 03 5T 3 a8 e o5l i bl slagsusld b o lagssls by 5 [53len
Slacsssls Olos o 558 n s LOT I (Slas sama 5 556b b Sl el Kan ol o 5
(Roco MC, 2015) wzes (0155) 50 5 SleMbl g (bl ool
025 a5 Gemes 5 pdild slalnl 5 B b s iy st gl Ses
S 500 5 canladl 5 5 Oludl elaxxl glasysliws 5 Lol & L gl sbews b
A3l G s LB alie laaaliy 5 5 S, 4 g,s Yeor Jlo ) "ssts SU e sl
(IS peisn 5 J5Sse el e 5a o Sen 5 sdadt Cole n o AE ) 5ES
.(Roco and Bainbridge, 2002) .s g,5ké 5L 55 &b i 40 2 oS
A S Lasge dn 5l Sl 00 LSS db s baes g aen Ole (g5l 5 e s 0y
Flearl lazd iy 5 osld (s Gl Gl Glacs b e o) Ller ol B SO
355 kg Yool o o 5lpnesd o8 0l jlean LSS nlie 55 0 O seiny (3lal -
ESIPE Y| W P VIR VTR B Wt YP Y T

fn 5 5 Gl Ldr gl Sl ealanal b (6558 5 ol o 98 (e st byl -

(Sl 5 Sl S sl gl s Gludl o8l 015 5 s -

(b g SHo 4 plaws -

National Nanotechnology Initiative (NNI)

3
3
3,
5
i
3
3
)
3
)
g
)
D
%
)
3
1
]
r
3
>
L




M5 Sl Glndy 5 el pa G analz sbml  Sse lelge glulis

V04

g G glans L VIS 5 leas Gl -
ol s ctle el o L Ren cps slagsld 5,08 5wy ol RPN
ol 5 o A5 Ol 5 Bl Sl 4 plaes S 5005 Sos 0 5 el Sl sl
5 o Sl b Ol 5 IS edd e OIS Slal & plxes s o sl
Lo a5 e amal 5 Slxdy Hslien 5 Ll SV game Gl 5 ele glasl sl
Lasosts opl ctlis Olhal ol & glaws 5 Ssll S LY oS cl (555,50
A2l o
Ulpea ool mio (s3lecd b s LOT 2B 5 1K 5 slagosls Coasl o dlow
Comge pedd 5 (§355 HaiS DB W3lse 5 (SHI5L 3 ediS peed 5 Liad U8 (gl 5
S 3y Ol Sobl S Zel 5 aas Lol oudll slacs b 5 a5l s S
SaS o35 ol 3 cmlie 3lal s aly sk 5 olssl 3 1 Ol el () seer ol ol
.5 gl Jal gt
sdial r OF DG 5 o2y (Bl 5 05 psle slacd iy 5 Ol is 2T 51 AT ol il
\)fa.a Goabd Lilans g sla g sld Haeb (Ol ol 53 5 Sl Lo g3 dad 4 55 3540 5408
Slesose ey bgsld pl Sgysba (owl ol S ol 1) dws 5 OS5 OV o
SIS Glags,sls Ol pear ST sladle 53 0T 28 5 LS o 13 lossm o 3 (53080,
VOV BECHUICH SN W VR O PR oF- S SE I\ JURPURCIN PR VIOV IV SO S R
51K g et » aSU L e s 5l Slaty Ol s ol glaailze on S
|San slasls 2 dSE e A5 Sl Glady 05 53 5L 3 )50 ol Kes lags sk s
315 3 OVl ol 53 a5 Sl sdelys o s 4 el 5

Sl oS o a5 51 Lty Ol ol slaadl e o Soge -

o Sen lagosld AU L e A 51 Slenty Ol 5L 5,5 slags,sls -



GRS it § 50 Sl

500 slas 5L

53 emed 5 Y el 5 Ll gl asbl s 1K slags sl sl il Sl esS
Lol asbsl 53 Olasy s Guid & 4 g L.l ol &1 codete WYL il (glagile sl
S drea L2l sbaable 5 bty slasts [ Kas slasystdr (Y18 obes,5)
s oS Sk Mo Sols S e Ol S pke Gl S Gi 3 ) S
= G slasls Ulgsa Olge 1 | Sen slag sl blans 5 ‘s, 5 L (MOST)
(TN Cl e om) Jip 08 iyl smsn gy Glagosld oS5 Gk 5l s
Sless om0l ol 4 w5l o) Samr il 03505 25 68 0l 1) | e (glags sl
P R VN WP R SUPE e PG IO P TINCI JICICH FIF S S
e st b el el {aan) ey 4 il s Al & o Gl s s
ke ol Sen S WS ime [ LIS YVE Jl 5o sl SV gla eslST Sliios
G359 550 5 (At e Wlool 48 laos s 5l e Sy 5 WolS s kel V.AJ;)) s il

(NRC ,2014) LS e TS (33,8 505 Iy los s>y L;LA)'JASJLM&JJJAQ

1,500 b9l Sloa!
anal> o W, £2r % Sy oblg )

4 e 035 JE VS -\((r.sja o Sleycedsn Os olies ol olaske 31 S
el 5 Slids Sll e s gl 008 Slial end Gk 1l Lol (555l
S 3,8 o e Ol Dkl Wl 5 Dl 1 (sl Ol3E slass el b a0l 038
Joo Sy 5 edle DLl BLEST Il ane 5 o 5850 Olaael psle 5 (S 4 Ol5

sl ol Al Ol sl lagg,sts Jue ) sl K5 55 5 S 6 LA

! Nordmann

2 Korean Ministry of Science and Technology(MOST)
% pak

* Rhee

° CGEE

" serving people

3
3
3,
3
i
3
3
)
3
)
g
)
)
%
)
3
1
g
r
3
>
L




|_.._|_,_._._:' cu_';L.-._';_?' _ Lr{;_;.__._"i _ ::.-'J—i‘-ll—' Iﬁl.n&i._';-l_wﬁ; c._f_.,:._: sals ,;_gl:eol_‘-:_lL; sl I_g):aL:j- ,;_gl:ei_'.f.,_ﬂ}
g c:_.,_.__.L.J l_gl.nbd._i_:i :i\_ﬂ_ll_., et dy d,_-;-bL \_,-"’-.‘:"" ‘_;Ji., LbLall_n ‘5_‘._{4._} IL5'.;1».='|_J.J.-:.|_...| ‘L_._"||
T

_}!

Y

2

3,

3| peeeee- CR Y B B B | T
5 [ (3L T |
L =3
_§~ -------- FETIT-H T /' '\ EETNE.
3 e gl ol aslal Sngtiy

}\ ‘/ | FRC | P T \\

3\ &« Ll gl 'P"‘/ Al § N

\ J‘J J._,

. % o8

i _ - P e

R T} _J:u_na:l'.‘_ s ngm_._"‘"""'-\ij";

Jz e l Lo

=y 3o fipm oo e TE Lt

= s S5 bl SodaTadtny)

) S S
=3 ool J T T ‘ U

v

solge o uliiagio codipa g pole wlyo poiy wSiigoidls o Suiginlyili - g glofyils cla 2al5
wg gloles Aalallenaz b epil agam so coyluly 08 Sudg S YL

Ol cpaliy s, Jae ) ISSE

g o ladogpo wdige 5 psle algn 0835 (S pe M (S5 5L 15l S0 Sla il -
e sy $l0lgs I IS0 cm b S0 e 50 Ik (S S Il (VL 5L

Rl (g e WSS 555000 Gk 51 aS 5,8 o a1y susl 5 oo oplie 5

e 3 bl slaos s 53 oS 55b (05 K05 03 53 (3 (0 sl o5 G )
(Roco & et al. 2013)

5 Sy sbssls Gae a ele SLEST XY Il B 6,8k 5 cadle s -
el by ol enlr S sla i ol s g3, sabl sl oy st
S35 (S0l O (685 s 0Ll o5l Ol s e Jl e 53 (RoCO, 2003) 5 5

ol okd San ol San glaastlt plas 3w LSS (st 3 Gk 1 Oladl Cllad (slaanse

, (Martin-Sanchez and Maojo 2009)




Ll ol ) G o8 el iU 0 S slse o (5osld 5 (A1 (e s B e el 1SS, -
3l o Sooak 3lge 5 Hltle U Sl (8l 5 s (6U ladlele 5y ioman 5 Lo,
5 a8l il sl elg Ol SSLSE 5 Sk s Sl 5 el i
b Kes Glagsls dnea w655k slaslnl s Jpel psne s slas s
Frae Fn Bl gl siaes sladl OSULS Glain @ 38 b s el
s glalaly 3k Sl esbe b oladl Jeles o mlis Ul bl slac e seSs,L
5 oblil war lac kb b SolsS db o o« s a3l slaglls 5 bl ol
3 rateer Slas 4 0oy d g a8 SL, Glesol pramen 5 L Al Lo
(R0oCo, 2003) ol o5, 35l 5 J ghre 3131 51 Bl e 5 e

Sl SVl O gmmed 35 I 5 LS OBl ( SL5 e Obls )l ann 5 5 bl —
oz ) tle <5 5 e <k slalal cames 5 Rl bl i (sl
.(Roco MC, 2015) "ol s ,L

oS 32 Jl 0 C_,Ja 2 eSS ol Kes Slides 8ol S0 auS 4 cgolasl -
Sl Sen Glas,sld anm g 3l Olsie b sdidr anm g 5 Godos Sdlad (Y21 E-Y01A)
Gl S Gl b ane s b Ulpe b sslasl ol 2 b S s 5 (OO slasih

)13 4y gxes

3ball g lal 590 IB Gl ple Slag,sl W8 Ol Y
s > Oladl cdles Ll 53 sk I B ol oalel 0153 ol Kan g sams
N ol Sl s (YT OLas 5 S5 0T i s S50) LS sl il
Fror SlSen 5 sabs el 5l Ok Colex diles it Ll ol ba
G ooml 2 er wlsld 5 ke ann s 5 Ges B 1S s ausls L glaasl
Jom aas s (S e =565 il 4 Vs Sss o en 5 e - LT VL

' Spatial cognition

" Alternative sense modalities
" Assistive robatics

* Paradigm

° Bottom-up-discovery-driven
" Top-down-vision-driven
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' Leveraging technology to understand convergence learning
" Developing intrapersonal and interpersonal skills

" successful learning in a convergent world

*machine intelligence
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