ETF. ICT Z=Fi+t 2023-04
Insight

]
ﬁo-

a
E

—o
N—0
o
O

¢

ol
g

ek R&D SAIS 9ft
Of2} ICT 7} 229D g

ICTHARA JjaHyapEy

&P

&

L3l

ETRI=






TRV IE U=S ff6hICT DRV s &

2 EiM= ETRIICTEEAA LHEAIZR

'S 3

2]

= 2UMO| UE2 A-FAt] A0 ETRIQ| S4] 2/AH0| OldS

oL

=2

ZH=FLo






Executive Summary




9.
i 7 9
i :

\W¥ey) Ao

G o+ 2 2x

[1] A+ =2 L HiE

o (7 B3 oxg 413 vl A 5 W 95 =7 ASaiA SA8oF & vl ICT 7|& 2=
o o HiA
@R 71emid AR At gxE dgke] 2A3L Q3]s 7Ieo St 23 5 e 7egg o] Hat

(R&DA) 712 8] m—o}o% 719] ke AU St T PRI IEE 94D e A
Slet At 5

o (3P 7Ie & ®iefel R&D A F9 tigsl =riiele’ o] "ehdd "y "2 S Aalsp]
At v ICT 7]%% EE0lL Zh 7]aword Riehiel we mi Hd 84vle A

e
rE
o
=)
rﬂ-l
olr
n:LJ
ofi
o
rid,
=J
Re
v
o, M
g
2
R

[2] B T3

o (B4 mll AArte] et g niAle =uie] v7EERIES} 20229 == le A olge] A

73
A 73A ARl 71 (PEST) olaE &4

o Ve FVle kEe fldl 224 Ziedld gEE ol ddVle, 8 F7RId dErles A4
7, d5AE 7114_011*1 Olﬂﬁl gz At 7less 24

Ni

o (U ICT 7& &) 1A FE7Ie] tiall, =lie] 7le-Ag ¥k 24, 2 A7 R&DAE 54, ekl =rel
27t AT dET 52 5o PrEleAd 3 p=rRiEle A7IES =80t viE ICT 7]5 =

Ej

(A ICT 71%) ICTHoF @247 3T, QAGl FsAls, @31t Y, @ZHRJIER} AIAFY, GO°1F
17 717, $eor OOAE KAl OuAE T, @UAY 7|FEA0] & 2t Hof 87 714 wE

ClEd WP 24) =& Zleds Oy Edsel HekEs], @AM 719] 290 (Needs), Gui=f 14 84

g "™ —
RN
- g
W7 ERIE PEST su =
iz k =
. i | At 2 g
% Say a0 A2 24 0% uIEH7|§4t 1. 2HL 3AHFE
2 7| AT ZRALS] - { 2. AGI HSxs
X see= QARG 27| Qi 0|4 HA|/ALS] |
A hid B/ 74 2ORS WA MY vr °
= AR .
27271250 o peE—— e E vE e IEF8 s
. A2 9P| /A 2 e MAE =5t . TUHY 7| A-AE WE A 3, £22HQIE
SEEE/EE Y - A2 HHRRD J|E HE A 4. ZOIQIEStAI ZEE
gy . Bt 7| . M EOOINET YEOIER 5 O|ZTA I3[
A5 W7 143 .
N RS E— cT g3
— LR et 12 TR 7=29) O12 ZE &7 ME
oz ARREEAL T e Meswsan .
@9 6. CIXE F230f
: : 7. iR Iy
7R Y= =8 8. CIXE 2|ZE2
7]
A
S - 203 MEp|a 2 7|7 A7 Pl t’tlf% gEol0s B vve::....--rens R
& . = - Emerging Tech i G H oja712w msper 2
7l& TR Il e S e aing . Zou g ey 1217128 Hakle 4 1
Pool (2237) @124 167} 7218007 7] 2) + B £5/718EY Poe BiA EACOLHBIEQ b
. A}I}W}j}g'OO[
EMHEDISSYEYY Hem2y PeonjRisAlQA S HA|

e Www.etri.re kr



r

242 R&D SAIS S ORH ICT 712 W2(H e o @

D2 ICT 7|1&

O

&334 W daseele 9l 7IEE, ukes, 24, HAE 287 279 ¢ PC, AnfEES 9 Bd

22 239 A719F 7IRE, vkel, 4, HAl 7R ofls] et IHEAAY] AR Ajtd 71se] A, &4 FAH
(& S flofels HetelAE el o, BCE &83t A/7M 33t ART ¢ TR digi "elE St aEelet
=949 mHe] Ay 2, 347, BCE 9l AHrze JHEAS 7

i

T
O
i)
o
)
12
>
S
!
ok
%
e}
N
N

2321 34 32 34

—

e

o ¥3g} <l
(Uled S9H) Y "HAES 7|Hteg on|x]E do| F9 AlE vl 5 AA 7t BAget dEs EE OxE F
H AR AIE 59l AFsoR Akt B4ARE G ol 7|E 11Est 5 AlVjeS o83t el 9l AH|AS] ZHbA
Aol dir

(SEAHI Z7) SEAHL SHhS Slsl 71 okEeAIAY slol ol BystE st
Aggozn AT U5 9 ARG s 23

(FHz Z9) Fel= )=o) 3ee) /i, 2ot 9 g2 9t 82 Bl 3D Zdl= ARk 9fet S 3 2499
27

d& =o7he AlZIel AdekaL Qlol dAle Z7IAgelY Azp R wiet AR Ao A%
o " dd7le

A 239 FHA 3 FHLE AFY ol AFEY] AshAE HHtels, HiE, EEH0lA FopllM F8 Tlee]

]

A (&8st 7IF)

ol | 4Kg , FoV >100, PPD <40, MTP <12 (0HE HIMEZ O|&2| 7|F) |- 8Kg, EAIOK,

- CHAIY | FAF 220 Z2Z|AH True3D, 22
— - HE + MR B2 Z2MM(OIS), ZHIZE 7|8t AREZ) AYE | - SUBEFEE Z=2MIM
sTe 2|H2|e| Ml SUHERYE 2|e|g| A

QEmHO|A | - 7|EE, OpRL, H, B3|, 34, S - 244, S22, Bd

* AIZO| AlOR2(field of view, FoV), Z= & TMI4(Pixel Per Degree, PPD), ©2I2! 0|F EARR|HA|ZHMotion to Photon Latency, MTP)

2 ICTHERA 2023-04 0



[2] AGI #ZR|s
o (9 Qzt o S Axg QG AT 5(Fg+olB) e Sallsks 2EAS T4

o wo] s}

(55m 239) A9 8 2
Aol i AGE T3 tellA] kgl Whe At Sshe AV Al
(h22) 22) HaRe 2700 235t ofg] 7H TS Salske 2RoR AY] S5 oFe] Ae4e] ot
ol Aelat g S K

ol
i~
>,
Am
oL
ot
2
jins

[o
4
o
ol
F‘!F
I
e
ki
oo
ra
I
by
E&Y
o
N
r [*]
B
o
ol
o,
)

H

)
o,
i)

To-Be
=
523 2R e 22

(712 =H) ROS(Robot Operating System) &4 2 A|o](Impedance control) 7]<& 5 28 7]&9] 4 ofy
2 A Al 7]&0] 25 7l gdolHA 222150 g5 U
AEEAR E9) =7 7t A5 ARkE A= A AR 27 sy, EE Bt Q1dE] Aso] HAd
A 2RO 85 Xk AREAIA a9l 7t
Ad 2L F2) AREAIA R =7 480 tigt 847t S7Ietel wet Huie] HEA 719 25 ARl gt
A F2pt &ds] 1Y F
o uld) Wl
2A42)1%5) 47124 (ong—horizon task: AHA7I-HARZI=-HAE7] ), A A(multi-task: =4, HolE
A= DAY 3= 73 o e eEY 2d 9 bAd EQ, EHjIZE 2E o] o] F8

(O182s) BH, 4=, 2% 55 ARSSl AWl gttt @0 AeAer olFd £ Sl Agols RY, 49

—~~

o=
gad EQ E21E, 2HUSS], 205 goklze} Fo] 54
F2 s S2f(Met ~F D2j siMIlE
- O ool Gk A Eed/dsteks - LIESEE2Y TR2O0|M(MMTF) 2F, =0fQlzt
2017|= 71gt 24 (HS=28) AR5 Mol Yn2S
e - 7h A AIZ223|0|8 (Gazebo,OpenAl - HE|2E AAC|0E W TIE, CE SRiAY &
Gym, Gymrgazebo &) Digital Twin S34&
- AlgtEl 372+ A5/2k2 Ol 2E(AGY, - e 2205 2&(Robotics Transformer, PINN),
N AMR), & AlZ2|0[& Auie| Digital Twin S34E
s - Lidar/Vision based SLAM, ZAZQtLY - Al based SLAM, ZH2UZ2|(10cmOlLY), 204
Navigation & el 2H5G+,Cloud 5)

* MMTF: Massive Multi-Task Foundation, PINN: Physics-Informed Neural Networks

e Www.etri.re kr

3



22k R&D

g

2 28t o2} ICT 7|& 2+=2(2h (N

-

[3] 252t QE

pa."

N

o () A, 35 E 5 3S Tl ol Folle 21E AAA TALS Algdhs 7&

o o] Ha}
(B2 BA) dAs EAAE| A0 HESHs npx|at 271e B X (wireless) 0.2 AAS(ARIEEY} VX2 EE Wi
7] 7 BAD, AH|A o]go] Jhssh AvR]ef| SHA(AeA], %, Tk 120m o 5)7F EAY
E=H F4) mlgols AT A odollA & $4S ol8s 4 2 glo] FHe2 FHTHend—to—end) 2HA|A
AA7t dlole] AH4o] 7153t ‘Global Wireless & 2131

24 74d 228 4

6G dAEA ) AdEAlel 6G A0l ZeHo=N S 7NIeR Sk AARE AH|ae] 2AHQ S

(SAY 4 7J=h =il B siA7olee] olsst FAleh AsHy 9 =7ka(E=, EH“J)I’}PJ Aol s
2 oI35t dlo|e ot Qo] AEESLT Qlo] 712AISE HHA A 9= olEYlS 85l o olaigh 9 gut Q)

Pe) =270 T T UHFIXE 2o°IT

J

GAE] T4 7le ) 34 25 JEYE gt 5 7N FAdeEA Ve fRE fol 2=E Aol 243t
o]lo.

(F23H 7o) 7]19%s} gis 2HolA ICT oy a& 7id 71« 8.
o ] dd7le

(54) Hl2tg ZTE@A AAelS 55, 2AAACG FATIE + VYA Arkan e, o w14
2] RIS I3 PIGTFA Je] FR

(HD) 5 HolellE e} ¢ dxAfFEe] £8 7z T Y
A

Cldayh) 253t dHIE F5kE Ad7lE SHE ISA TlextEsiet HolEy R At

- Hi2kg 20&5@A siAA01E d85E +5),
A - 7Pk 20% 9id 2t ™3 - ZAM2|A(6G P + A/l Hopdn 2|¢)
°C (ISLs*) - 9wy
- 93 YAiIBEN
ZURRE 3T e
T T A aTTr o

* |SLs(Inter-Satellite Links) @ 20|34 &4 H2(LCT)S Ol&sH 214 H&Y3

i

243t

rir
40

ICTZ2FH+ 2023-04 0




il
[4] OI334 7|

o () olEHA w71 9dd 459 HIE FEsH: s 1A RieA] Hd wi7)1%] 71&
M2 T2 758 7K ol Ae] EAE skt vreAAY SAehes 171
Al, Ae32sA), HlolBAlle HELR, wep 2, HPC 5ol A85= Ad7le

o o] s}

(BU7 HZsh B el ol 75 ot shbe o FHsH 1R, SoC(System on Chip)o] TiE2lo]
o] ofd] 71352 shte] Hol Holok SR AT Wolwrt &1 77T 4

(B olF W71 A= ohE Zlse 7 o9 Jle] HEAE she] HEAAE FAeles st w714 7lesE,
Heol 718 2 Axd 5 9ol sadel WE Axnlese ek, Badh 7o Mt AFst] e 4 3l

To-Be
=
cilY 2|43} Ci 0123 mj7|3

(Fofo] W2 HA]) WA A Fofo] Wy ow 2 60d Ft ARt = ZiAdste, dizf 2dnitt 22 3O
Bz
o

@71 7% A% TSMC, A7 5 wlold WA QAlse Zuldl 4 Al ASRA, A2 w34
o Gl Helslo] w7y e By Apdst
(%E-Baq 7]%]7]1:{[:]. /E}—a') %EHEJ 7]%3]]14 7:]?@0] E_ﬁ; ﬁloﬂ [q—E]- U] %E o] 2_9_%% E]_]_'Ei‘ﬂ% %7}%_&52] "31'4/91
2l M2k Aoz Qlalely 9lom, AAoZ Hir A Wel £33 Ak SHoto] F7

o " A&

(2.5D/3D {714 7]%) Si Bridge, Si Interposer, RDL Interposer 5¢] 2.5D m7]% 7]&2 uvleiolli= Glass
Interposer 7|2 HWPESHH, TSV+ gbump, Hybrid Bonding(W2W, D2W) 5<] 3D 7] 7]&2 uvlgiol= D2D
Hybrid Bonding® 2 g Aot

(e1FH A 71%) SoCet WRelE w714 (LogictHBM)SH= @A 4==0llA m]afjol= Chiplet—Based Heterogeneous
Integration @ = WA At

<
"
1

(Co—packaged Optics) @@= Pluggable Optics, On—board Optics 7|&o] 7HHEQlon, wlgfol= 2.5D/3D
Co—packaged Opticso= AT HH(Yole, 2023)

HAY(AREt 22

2.5D/3D - {2.5D> Si Bridge, Si Interposer, RDL Interposer | - <2.5D> Glass Interposer
packaging - 3D> TSV+pbump, Hybrid Bonding(W2W, D2W) - (3D> D2D Hybrid Bonding

- Chiplet-Based Heterogeneous

H i - Logic+HBM i
eterogeneity ogic Integration

Co-packaged

Ootics - Pluggable Optics, On-board Optics - 2.5D/3D Co-packaged Optics
pti

e Www.etri.re kr

5



F o2l ICT 712 2=(2 o0

rok

M2k R&D FALE ¢

[5] Domain Specific Al ZF&

o o] s}
(A A%9) CPUS 283 W8 Al A8 ¢ T8 Al A4S 919) 54 9182 she 2o] 4 712 a7si] 8%
27k, 29 40 371 5 WA
(& Al 7Y 54 THgl, ofZgAlold, dlole Ei= tjHto]A9] EAolut F2jof ko] B3RS AR Tt
Solzl Al ARHS B9 B4 DHS it ME S5, delan] da SaulE A7 5 HAsE A5 B g 4 98

To-Be

Qldt (General Purpose) ESIHE (Specific Purpose)

=

o His} 59l
(EfA] =H) db[tole] GPU FaF5502 ti7|A7ES Aojz]11(525), 714o] =585kt Al i 9 SRE 95t A
#9249 s ofe}e 7}

) Al %9 Quet »a Fdbt H2sh ol %t 1 22 WEA J|GES B G849 AFY Qluet

(el 29) Al %9 48 Elel, SfSeAol4, dols, tlelivt A&HoR dafst ¢ Al AulAv} HeEgR 2
Sfatar glo] GoRT dlols 4ol U2 AFY At fax Fk A

(3% Z9) Alo] ZAEo] T FhagAoR ololAlw, Hole 7, 24 AL, HIRE BT 5 Al Natonalismo] th

OH o

A AL AR S0 SRR Al AR SO Al ARY o] AFH] S WA, A2HSW Hof
A

O
F2 & A (483t 7IE 0j2f Hu7l=
A - iE[Cjor GPU - SAHY, 20ds, AHE NPU
INES= N - QH|C|O} GPU HE SW(CUDA) - NPU specific SW, 1H5ZFE AIAE] SW

6  ICTHEFAT 2023-04 0



[6] CIREY F=2|0{(Neurocare)

o (Ue)  Hgk =55 flet 95 o&rt 7hset tAE 7le

o o] Ha}
(A5k AD ¥ Aglo] oEet A Fo| @ JehE Arkohs HEw
(/9T A5 AD & de AR ARSI oddA o] ASste] 7] Hdeta, WY g Fofl= JHQ] wWEY
AA 3 2 A5 oo TPt BHET
To-Be
i - -
ZICk Al (/o) oz A

=

(Al 7] &3 27 Al 713 HAE 27]e9] o= Zof ME T2 <o oz Al &F49 A=ld F 3 Al

(= ey B 24 &) oz oy g% ¥ Mz ofufekd] xj4o] T os ol B o= Al Y
AH=AR H A Aeh F85 THOR AV o= Al 1A ¢t 9 43 Aoz oz Al 7|e 2t 4
o ] dd7le
(¥ dlole SHe] = Agk Ak AD FF- oz dlolH, A diolH, /M /A dHolH o] ebdet FHE ofdzt
yol find B Zledt dAl) i HEE 2 oS H AR dS Ve 2

{2 w=Ae) ol& Al €aEy) v Ed e /s Fdl oot ¥ 2 S5 s

(5] B oIz Al A0ED) WY oz P AT 22 o AR ARG Gl WA ARl ¥ A A
Helshe gedon S o

(] Hcd EQD) ¥ W% U W A Qo) 79 5 oWk A4 2AS Fo DR 88 S5k AEs A 0
48 7hs

A 22

- &| 25} 2Ick2 gAF TR Al DTx(Digital _ ) T
Al | 28 128 3 x(Digital | ) 2yt (wjzayol) oz Medical A
Therapeutics)
- O|Z/AAM/IHRIFAA| H0|E L, L . _
CrE EH MRI/CT 22 - O|2/AM/HRIFAA| Ho|H S8, & HiCZE ES

oe  Www.etri.rekr

7



72k R&D EAFE 9f3t DJ2f ICT 7|& Y2(2h oo

[7] CIAE opY
o (Nd) Ax7] 2z B Adedel st tAE 7le

o o] ®ig}
(@A) @ 577 94 A, @ L& S 5 AL B3 mUHY, O Hdskes A5, @ B -
A2E Aol @ ASAE 79 8 Aol 5 9A716E LY wUED Aol lvte s Walgol 27
(A8 7N ) AR FY 9 wshe B0 Ayl o
(4% A5d 7 AR ok Bl BT T Fe1sie A5 A 75
P&t 71% 5 gdsiel] dist A5 8 A&7te B TS A v AFY EFAHeEAM, &

=, 844, 71?%94 SAREE 3 BAst] AAARIGERRE Ol =, VIR, AR 5 AT FUo= A A F

42of = ALgate!

e Y HlolE{7|2 HL =

o g} <l
(At o) S AFRREEC] 40.5%(21d 7= OECD =7t 5 Fole] <olH,
22 719917]9] Aslol tiE|et Aot stHo] He A F
C1E sl T 38) ol F4o] WA AnkEg Flae] Iugor Tad ] Bt 4ol F5
o] oJRSINRA o] Shdslr] $Ig Tt 7o) et a7t St
o mjg 7]&
= w9 BAES Aok ndEddrisEAAE A5 B T,

% A 2R 582 2EE|A(robotics), LIAEOIHA| Vs, f1d

FO-2t=e AAZ 2Yxl= =Y HE
Cldiaxh) Al 7]4te] =5elet glojg] 71 ddede Sofl A S 2 228 APt au st

A (&8s} 7IF)

Al - HE AEHO(SEAIM, 2/ZAl CCTY, - ASY 2R s (TN, A2 28, 1
YEE2|/2FAOf AL 5) 712k HARE A0 )
: OIS 8 I 4RT] 2 AL e
El EQ| - =] (=) AH|(SPAHAY . AR old '

8  ICTHZRAT 2023-04 0



[8] CIAIE 7|=HIA
o (ld) 715Rslk= ]It AdAs] < B 252 Zels Rt 7159 diesvle

o o] Ha}
(FA]o 2. 2d) NWP(Numerical Weather Prediction) RE=z B39, t7] AHE Sstdor nd=sie] 7] 714
AHRERE, 719 3E 95
(7 29 B9 270 2o, sjod, AESE B3S OAY Egon wHd THY Asw
% I G4 S ISHAE GO[E{Of Al - BIGIOE V=S ARESH Cf7|, aiY, |4, MEH & A+ 424 S8 22

=]
AT CR[E E-E O TH7| 7I8IE e, @ 7ISHeio] 37((10E 01Y) AR dEfA g, @ Aoy 2
thg d=of 28

_ To-Be
220 2 A7 Egl 2y

o H3} 542l
(Al 7I5F 7V E Al 71 AR djH] 71geEe] AFeteet £yt 945 Al 7SR E(H2
GraphCast 5)°] 74t 9 &-go] A}
G UA" B9 mE %) ZAAE fAdd 23t JAre s olst dds] K& W sauslel Alslelske A]
adloldsk= Al 217+ HAd EQ(QIH|Ho} Earth-2, EU DestinE) 45 531
(EFE 71 T3 B 718 Hslet Apedo] wsle] oigt dlE8S wole Alet HFRE 719 WHo] 7k&3)

[}

Gy Al 7]9F 27 Al2g] ReS o] gate] mjefio] 7|55 ASsial =1t 7|5l diet thsAlA nhd

F2 Il Azl(HE3 JIE D2 Vs
Al - IjelE +HERE - YA Al FHZRE
CRE EL - £ Local Model - CAd E2 Global Model

oe  Www.etri.rekr

9



22k R&D FALE 25t Of2f ICT 7|& W2(2H LA

O a7un 2 vz vy

odh

o AT}
EHFE71e 24 7Pt esjop & mlEr|e HES ol WVIEAS/PESTEA, Fa= HeEls, A7) ojHF
g2 5& &

(S ATh O 247 TR, © AGL F5As, @ 287 2 EiLil @ ©1%34 W714, ® Domain Specific Al ZEH,
® tAE 27l @ UAE 1Y, ® tAY 7|3H= 3 S5 Hobe] b G4 B0l WEEe,
b ATt 715109 B ulE Slas 7]4S BE

o skankol

=0 O

APl FPaEle Shate 43 9 ek A el S A AR AR BA Bl g3 79 AAEeR A
i 71H WHES BO-Uz-Te B4 mQ9ErE Best] SR ANE TSl 2A@) @ 7} Ao
w1 SRE Sie deplEle] 28

T =1

i
m?
Mo
o
o_>.i
QL
M
N
>

* A 7iel/ A (Tipping point)e 1133t 47| A9

[2] g ALY

o (=7} =2AE 7]2) 8o u|gf ICT 7]& FolA 9 EoFs AAste] =7 kel M=y R&D FAMs
$J2F National Project 7|9

AE el 44l sk e i Bile sk, S FARZoF A4 B Alek -] g 2 Wk vk

@ 7|2 MY A2 ©7EE DN 2N
o7t 242k Azl

718 7138 3 RIS 23 )
- Abap-o-lo| o BT 43 (@Hs92/HE 24 5) il 28

M| U £
M|l AU o oy 24
(1442, =8/53, SWOT 5)

10 CTH2FH 2023-04  ecC



Executive Summary

D[R [CT T[S creveeereessseresssessmsesssssesssssassssesssssssssssessassssesss

A, O|ZRIZ] | crovvererrerermseriseriesiei e

5' Domaln Specrﬁc Al ;E-II'I]EEI'Eél N

7. CJRAJE TIFQ e

S
-

8. HAE 7|

__o_|

100

L Je

www.etri.re.kr 11

Oe




22k R&D FALE 25t Of2f ICT 7|& W2(2H LA

r
2
1o
_N._r‘

of
off
4
e
r
[
Ny
>
r >
ol
!
ne
)
L

?b, 2021.12.22.

[3] FsPr| &R BEAE Al1ap =7 A0 7] TAH2H(23~'27)(Sh), 2023.02.22.
[4] 244 9] (2023), F8= Agr|& AA v @ 7|&AAS FAHCR, HATAFTFEA, Vol.38. No.4.
[5] digtel=t QJuE A}olE, www.mofa.go.kr

[6] A& €] (2023), AE71% A% Emerging Tech 4 DB, ETRI WRAt=.

-1, 247 B2ERL
(1) oh= 023) E5l0IA) 9 AN B2

o)

(2] Wt (2023) FHjo]A] B BA7IA Hx

[3] https://www.weforum.org/agenda/2022/02/future—of-the—metaverse—vr—ar—and—brain—computer/
[4] &t]o} (2023), Global Market & Eco-system Analysis of XR Display

[5] 7| e BEAIR (2023), Alet tA[E 7]5te] u|2f mitjo] Ag

[6] NVIDIA (2023) E=o]x] 9 TA7|A} Fx

II-2. AGI #F2|s
[1] Ahn, Michael, et al. (2022), Do as i can, not as i say: Grounding language in robotic affordances,

arXiv:2204.01691.

[2] Huang, Wenlong, et al. (2022), Inner monologue: Embodied reasoning through planning with language models,
arXiv :2207.05608.

[3] Driess, Danny, et al. (2023), Palm—e: An embodied multimodal language model, arXiv:2303.03378.
[4] Jiang, Yunfan, et al. (2022), Vima: General robot manipulation with multimodal prompts, arXiv:2210.03094.
[5] Li, Chengshu, et al. (2023), Behavior-1k: A benchmark for embodied ai with 1,000 everyday activities and

realistic simulation, Conference on Robot Learning.

[6] Kumar, Aviral, et al. (2022), Pre-Training for Robots: Offline RL Enables Learning New Tasks from a Handful
of Trials, arXiv:2210.05178.

[7] Shah, Dhruv, et al. (2021), Value function spaces: Skill-centric state abstractions for long—horizon reasoning,
arXiv:2111.03189.

12 ICTHERAT 2023-04 o


http://www.mofa.go.kr

@—@—m—G

[8] Toyota (2023), Toyota Research Institute Unveils Breakthrough in Teaching Robots New Behaviors,
https://pressroom.toyota.com/toyota—research—institute—unveils—breakthrough—in-teaching—robots—new—beha

viors/

[9] CRDS(Center for Research and Development Strategy) (2023), #HFEBFRDIFEIREE
AT L AFHREERT 2 EF, https://www.jst.go.jp/crds/report/ CRDS—-FY2022-FR-04.html.

[10] g1 (2023), FroiicolE 2HEo] &4 9 A3t 7Hs4d, ETRI & #t&.
[11] Statista (2023), Al Robotics — Worldwide,

https://www.statista.com/outlook/tmo/artificial -intelligence/ai—robotics/worldwide.

[12] Precedence Research (2023), Humanoid Robot Market — Global Industry Analysis, Size, Share, Growth, Trends,
Regional Outlook, and Forecast 2023-2032.

[13] Mike Oitzman (2023), 2022 ROS 2 Metrics Report.
[14] Goldman Sachs (2023), US manufacturing labor surplus/shortage.

II-3. 257k AL

[1] B3 (2022), 6G AH|A, 7|&, & 7 22 KISTEP 48 3Ed.

[2] Grand View Research (2023), Satellite Internet: Market Analysis from 2017 to 2030.
[3] SIA (2022), State of the Satellite Industry Report.

[4] Visual Capitalist (2022), The Cost of Space Flight Before and After Space X, Suo]Z],
https://www.visualcapitalist.com/the—cost—of—space—flight/.

S1EiARl @4 (2023), ks ¢ FE B2 Ahee U= S L A dor WMo AEYA 9.
[6] #7147 (2023), ZHAIH YERA &2 flet S5 24t &

7] TR BEARE (023), B SAF 28R ARA ) A culelb R 1k 20239 A3A olleh 274
Z o/ AFE tiAA 5

[8] Belkhir, L., & Elmeligi, A. (2018), Assessing ICT global emissions footprint: Trends to 2040 & recommendations.
Journal of cleaner production, 177, 448-463.

[9] Tech42 (2022), EC, -5l dlo|&AlE Ax|gtt} - 24t HlolelAllE

[10] Space Compass (2022), NTN Strategy of Space Compass.

mm

[11] Space Compass (2023), Space Compass initiates feasibility study to commercialize telcom and on—orbit data

processing for post—ISS Japanese Module. Press Release.
[12] A& (2021), SHAFTHAIHE] ICT: 7|3tet =4, ETRI 7|<484 ol4, 2021-17.
[13] Bojoleds (2023) $5-87 HOEAES - $FARY 7154 T,
[14] Namla (2023), Satellite Edge Computing (SEC): Towards Al-Enabled Satellites.

[15] Electronics Weekly.com (2022), CogniSat—6 Al-centric CubeSat to boost image optimisation.



2k R&D Ex}2 QI D[ ICT 7|& BH2(9h oo

[16] InfoWorld (2023), Launch into satellite applications with Microsoft Azure.

[17] Space Radar (2023), =714, 1525 7|9 ARAFE 2 944 TAL

[18] DGIST (2022), 6G HA 7]& ‘AHAT YHEAL, oA HAFEHoZ | gt
[19] Starlink (2023), &®°]A], https://www.starlink.com/map.

[20] A&7 (2023), 2~BFg=, SKTF &AL =] A2 7iA]L

[21] =741 (2024.01.05.), &4 70 MA=, Huy 4’ 0= FAIT A,

[22] 1179 €] (2022), siAAllEETt HlolH $FH, Issue Brief, oMHHZ A<,

[23] ZRGHIES (2023), 67119 FF 2T 5719] siAAolE obdl E4EA] kgt
[24] =7A] (2023), AUDHJA FALTFA 2030 APFHR 255,

.

[25] Ttworld (2022), 48, “AF 453t ALY .. 7LEA A@goz 2024 WAL
[26] ##xE (2021), FHBEOEMRENR & HARDEEE.

[27] TARARE 2021), 242398 4 6G 15471& /et

[28] HAgu Y] (2023), 18, & W A - AH|AL A 2] Lsfio.

[29] AAAIE (2022.12.26.), = B A AA 0L &F 200Tbps Eut ... EfE] 25 & HH @4 g
[30] AAIA] (2023.2.15), 24 &4 6G Rt 7o) 7|& 53, dolr]jeAolEdE

[31] =93] (2021), &4 3% U UAM) 229 419 53} v, Trade Focus, 223

[32] Access Intelligence (2021), Mynaric, SpaceLink partner to accelerate satellite laser terminal technology.

II-4. O[S 47|

odn
[1] 5=, "[H=A B4 Zerdta@d@E )y, A 7129 ¥, SKetol92 w25, 2020.

[2] Boston Consulting Group and Semiconductor Industries Association, Strengthening the Global Semiconductor

Value Chain, April 2021.

[3] Che Pan, “Tech War: Is the ‘Chiplet’ a Short Cut for China to Address its Semiconductor Self-sufficiency or
a Wrong Turn?,” South China Morning Post, May 26, 2022.

[4] IEEE, Heterogeneous Integration Roadmap Single Chip and Multi—Chip Integration, October 2019, pp. 10-14,
[5] Yole Intelligence, Status of the Advanced Packaging Industry 2023, 2023.
[6] Yole Development, Status of the Advanced Packaging Industry 2021, 2021.

I1-5. Domain Specific Al Z&FEl
[1] =7 A#1=] (2023), Unlocking Tesla’s AI Mojo... Enter the Dojo, North America Insight.

[2] NVIDIA, Google, TESLA Z} A} &wo]Z]

14 ICTHERAT 2023-04 o



[3] McKinsey (2023), Exploring opportunities in the generative Al value chain

[4] Precedence Research (2022), Artificial Intelligence in Hardware Market: Global Industry Analysis, Size, Share,
Growth, Trends, Regional Outlook, and Forecast 2023-2032.

[5] IITP (2019), ICT R&D 71&2EH
[6] ¥hfm (2023), o RASFE A, ETRI WA=

I1-6. C|A|& #F=Z7|0{(Neurocare)

(1] AZEIHAPE7HE Beabam (2018), A5 Wol Uehvhs A 147 de2?

[2] HARAHF (2022), =A] 2|0 42 5% 2022.

[3] AZHEIUAPE7 D Bk (2022), #2549 F=259 28 A I3 24,

[4] AZEEHAAPE7H (2023), SRBAEETA,
https://opendata.hira.or.kr/op/opc/olapMfrnintrslinsinfoTab1.do.

[5] Marketsandmarkets (2023), Al in Healthcare Market — Global Forecast to 2028.

[6] Med-Tech News (2023), NIHR invests £11m for detection and diagnosis of dementia.

[7] FIERCE Biotech (2023), Eisai launches Gates—backed research collab to develop digital tools for dementia diag—

nosis, treatment,
[8] Business Wire (2023), ATRAmed Receives FDA 510(k) Clearance for Its AIRAscore Brain Volumetry Software.
[9] Fox News (2023), Al tool gives doctors personalized Alzheimer’s treatment plans for dementia patients.

[10] Businesswire (2023), Results from New Studies Support Role of Digital Tools in Streamlining Dementia

Detection; Findings to be Revealed at American Academy of Neurology's Annual Meeting.
[11] K¥& (2022), https://www.youtube.com/watch?app=desktop&v=661Z]JNhZ]ZM.
[12] Wired (2022), The Quest to Make a Digital Replica of Your Brain.
[13] Businesswire (2023), NTT and NCNP to Develop Brain Bio—Digital Twin Technology.
[14] E514 H=Ag (2023), A2X)-o] F& A% oAl AFAso] HAl
[15] Sl 2lMAAE (2023), 9RAl — AEA] Y =HE 9RAL
[16] FDA (2023), Artificial Intelligence and Machine Learning (Al/ML)-Enabled Medical Devices,

https://www.fda.gov/medical—devices/software—medical—device—samd/artificial—intelligence—and—machine—le

arning—aiml—enabled—medical-devices
[17) Aees 023), Al Sj2717], ¥AH o2 Agstach- AR 3 44,
[18] Nature (2023), Foundation models for generalist medical artificial intelligence.

[19] UPF (2023), Neurotwin, digital twin brain technology to treat neurological diseases.



2k R&D Ex}2 QI D[ ICT 7|& BH2(9h oo

-7, ClAE oy

[1] Frost & Sullivan (2019), Opportunities for Sensors in Digital Farming: Sensors, Big Data, Artificial Intelligence
Drive Opportunities in the Agriculture Industry.

[2] John Deere (2022), John Deere Annunces Request for Proposals for Satellite Communications Opportunity.

[3] BAH (2022), 20224 “sHoIP=XAL At

[4] 25AE (2023), $EUEH, A2+d Az =250

51 AR (2023), dis, A2 71A A 2z 394 A= =7 B

[6] SHSZAAEE (2023), [2022~2026] A9=}F FA71AIEE 7| 2A = (<),

[5] ¥715 (2023), ZHAIH] HIEH D = 917t 1984 873t A=t

[6] H7|1F HE=zbm (2023), B BAF 22AI(F 254 71 AR ofHlebd/d At S, 20238 A32F oflet @A
< o A HAE 5

[7] =548 (2023), 2021 2238, 18.5% ‘E594 .

(8] e dH (2023), =Wl FArE, =AtEE HPE Ui ABAtsoF 65%.

9] YZAAEE (2023), 202295 FHALR, pp. 39~43,

[10] FAO (2023), FAO Food Price Index contintues to drop, but at a slower pace.

[11] 9iml 72 (2023), 202219 28 AAAZ7HAA S ALeiH] 3.9% < 140.7 Z9E

[12] KREI T4 ZAL (2022), 22t A O] A= A 9 4.

[13] 745 (2020), 3+ 7]SH3; Hr7FR 1A 20200 7] SH35) 93 @ 22 AAAHAE 93t QA p. 14.

[14] =224 (2022), £ARIEFY S84 A8 7 aA.

[15] “7d 1Sk Z7] WG ZotQ” . ArtEg X wxl JdE

BN

[16] N. Phua (2023), Controlled Environment Agriculture(CEA): A Strategic Industry Analysis, A Capstone Project.

[17] T. Kozai et al. (2020) Plant Factory: An Indoor Vertical Farming System for Efficient Qaulity Food Production,
Second Edition, pp. 21~27.

[18] OECD (2016), OECD Green Growth Studies: Farm Management Practices to Foster Green Growth.

[19] Zarco—Tejada et al. (2014), Precision agriculture: an opportunity for EU farmers: potential support with the
CAP 2014-2020.

[20] #=]5]l (2020), AEEY, A&7Fse 59 vz, KDB vlefdegkd4, Weekly KDB Report.
[21] KISTEP (2023), 20229 oH[efFAARAF HAA: 259 HAE e 71e70E A, p. 61.

I1-8. CIA[E 7|22
[1] IPCC (2021), Summary for Policymakers.
[2] 7|&Hells Z1e /i S Al8++2] (2021.10.21.)

16 ICTHEfAT 2023-04 o



— @G
[3] Asld (2022), 7159171014 A2 Zl=9 Al 7]97]se] FA4 Az 7]2], Deloitte Insights.

[4] ZDNET(2023.2.8.), Fighting climate change: These 5 technologies are our best weapons.

[5] VOA 72 (2023), EU Atst 7| &HStA74 "2 84 Ao 7 9.

[6] WMO (2023), Air Quality and Climate Butlletin, No. 3.

[7] CNBC (2023), It’s official: Scientists confirm July was the hottest month ever recorded

(8] ?HA (2022.7.20.), At 504 BiE-7He & AAASH 4~581 1. A= 3H) |

[91 7147 (2021), 71443, 7Hol2E(KAIST) QAEAS(AD 7143dE A7 i,

[10] Huawei (2023), Huawei Cloud Pangu—Weather Model Now Available on European Weather Agency, & ©]A]
. (https://www.huawei.com/en/news/2023/8/pangu—weather—forcast).

[11] A9l=2]oR2023.8.1), 2tgllo], AlLdz B3] H AlA 714 A=,
[12] MIT Technology Review (Nov. 14, 2023), -2 Hrte|=o] IS Al BE, Q17 WA sAAMEL.
[13] F2HrRlE B2 (2023.11.14.), GraphCast: TS #=21 gt

rol,

=228 d79EE %t Al 2.
[14] MIT Technology Review(July 5, 2023), o2 81 7]3l: A7} #ehs A1 Zloltt,

Ol

[15] Science (2020). Europe is building a ‘digital twin' of Earth to revolutionize climate forecasts.
[16] =EAYEY (2021), 22E F7HHE T ol 2EE, Vol. 3.

[17] European Commission (2021), Destination Earth, &#©]#] : https://digital-strategy.ec.europa.eu/en/library/desti—

nation—earth

[18] w21 (2023.11.20), ?b=2 AIAl 99 71 Hf ... FrHZATET.



AN

°
o
o

:

ETRI ICTHEfAT A J|sH2d T2 27T/ AL ARy o 72
e—mail: Ish@etri.re.kr Tel. 042-860-3876

oN
0x
a

3| ETRI ICTHZIA 74 7| &Mt PR nj2iHetel7Al Az/z|elol7el
e-mail: songmin516@etri.re.kr Tel. 042-860-6172
ETRI ICTHMEfAT A T S22 5 o2 MEkAFA 2
e-mail: sjyeon@etri.re.kr Tel. 042-860-6437

[K¢]
0_,>
FN
2
ne
e
-
rie

052 ETRI ICTAZtoi 2 7| SMfi TR oj2Hiztei 1A 2
e—mail: todtom@etri.re.kr Tel. 042-860-1775

2
oo
e
-
o

O|Z8 ETRI ICTHEATA TSN 2E ol 7ol 2
e-mail: jongyl@etri.re.kr Tel. 042-860-5269

2t
oo
e
1
o

HigE ETRIICTHERATA V|sMefdT2F nl2fled+d o
e-mail: joony@etri.re.kr Tel. 042-860-6498

ne
e
-
4o

23 R&D FALS flot Ol2f ICT 7I2 E=(2)

EE R &
THH S=UASUATH ICTHHATA X
SAY 20239 122 31




www.etri.re.kr

= AE2 S5 A4RY

SHEA+YYHO0IESAHHAZSA| 220 Uet 08 4= USFHCH

E I RI Electronics and Telecommunications
Research Institute

34129 CHHEHA| RE+ 7142 218

TEL.(042) 860-6114 FAX.(042) 860-6504




