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Abstract

Virtual production (VP) is a production approach that integrates virtual environments with live action filming through real-time
graphics and tracking technologies, thereby enhancing production efficiency and creative expression. As securing technological
competitiveness in digital content production has become increasingly vital at the national level, systematic research on research
and development (R&D) priorities for VP and immersive media technologies remains insufficient. This study applied the analytic
hierarchy process (AHP) to determine the relative importance of and priorities among core technologies based on evaluations by
academic, industry, and policy experts. The results identified the “Content Creation and Production” category as the most important
upper-level criterion. Among the subcriteria, “Graphic Modeling,” “Content Development Platform,” and “Visual Expression and
Visualization” were identified as the top R&D priorities. These findings highlight the need to strengthen visual-centric technologies
in the early stages of VP workflows and adopt a strategic, evidence-based approach to national R&D investment. This study helps
establish policy directions for the development of immersive media technologies and provides practical insights into fostering the
sustainable growth of the VP industry.

Keyword : Virtual Production, Immersive Media Technology, AHP, Technology R&D

Copyright © 2026 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



HAMA 9 2Q: HFL Z2HH &

FHe W A7 mte] 7l R&D $41¢

9] B ASEA I (AHP) ] A8 931

(Jaeseo Choi et al.: Exploring R&D Priorities for Immersive Media Technologies in Virtual Production Studlos: An Analytic Hierarchy Process

.M &

Z"JEL Ao HAE Mg AL mro] 44 Anke] 7]
& A7) (Research & Development, ©] 3} R&D) FA-}
Azt FR = A A AEkE gy AR Z A AL ATk
20201 "G wTjof AVEfA] W el 2024'd "W e
2 Y S A AL 5 78 AA2 VR(Virtual
Reality), AR(Augmented Reality), XR(Extended Reality),
YAg E¢(Digital Twin) 52 47 vjt]e] 7|& Ad &
93t ozt =3 7|e RS B3 Zel= Az AL
sEshshzd 28< R Aul T8t 33 u}#—t— 2

ﬂg 23, 48 4, A% A 5

_94
A= A% 729 dES xﬂzs}z, a1 7)e QE%
) 224 /1% AYES FueE Qo) A% 15d A
A

(& e
N
Ho
n)
B
r
N
o
N
1=
iz
R
bass
rr
N,
i}
o
=
fu
=
_‘

ol o
:luﬂl'm
_VENJE
oz &
zﬂg
w oo 2
T, o =
W'yéd
mlmig_
oy G
Olb QO
o g
rr o,
oﬂ,ﬁg
EY it
ﬁ o
o
M
o rl
-% i
= of
of

oﬂ/q }\]71—};‘_
= 71¥HE Al

1o
ofrl
o
rlo
N
T
o2
o
off
1o
oft
ox
2
_t
o
?3 o o

a) 2HU sy pltjoltid(College of Media & Communication, Korea
University)
b) =HEAU Y vt} FUA o)A 8t Department of Media and
Communication, Pukyong National University)
% Corresponding Author : 7% #HJunghwan Kim)
E-mail: evolve@korea.ac.kr
Tel: +82-2-3290-5039
ORCID: https://orcid.org/0000-0001-5360-0059
# This work was supported by the Ministry of Education of the
Republic of Korea, National Research Foundation of Korea
[NRF2023S1A5C2A03095169, 50%], and by the Institute of
Information & Communications Technology Planning & Evaluation
(IITP)-ITRC (Information Technology Research Center) grant funded
by the Korea government (MSIT) [IITP-2026-RS-2020-11201749,
50%].
- Manuscript received July 21, 2026; Revised August 22, 2026; Accepted
August 24, 2026.

Approach)

of

Bom, o= =2F AE A gl 2A A EJ
stof b 2}le) BEE AV1HoR 29 A
of, ZHZ A% a8 Fh2 TA FINE
E 730l 9t COVID-19 o) F vi¥ A% £
S VPE 94 A9 #A Tlgoat 22 A% &
o= HPE A Ae] FaL AT VP 2FH QoAM= LED
4, et B S A g 2 A%

ZE51, VR, AR, w2 5ol es
e %@% Tl WE, Gk A T nge FeH= g

1;}[2][4]'

é

N
L
e

0 op 32

oy
£ oz
N
it
off
rlo
Kl
)
1o
o
N
i)
o,
o
iy
A

o
o o
o,
iy
o

o
o
Q‘L
rir
i)
o>
ko
B
frl
ot
N
%
&
¥o,
T

©™oox

» iz
e
[\
S
N

1o
flo
of
==
fUlO mu
fl
T r
r>,
Z
o
2

A
i
rir
r o,
of

¢

o o
i
)
R
i
o Lo
)

Ho
ol
2
2

2
»
o
[H
©
r o
_C:L
£
E
W/
§

B MU ox oM ol X e X }o
|
=
iui
fo
FX
oX
X,
T o

Y
>
X0 1
i)
ofo
ol
N
%0
iy
f
ofl
o}l
[
m
E
o
FN
oX
X
ot
i

Y
e
o
12 L
flo o
T
=
Mz

2]

(o3

o
T
W
=)
A

(X

N

N

K

(11

Y
I

o g_|01_5 N
of
2
Rl

oS M
o
N

rio, okl

S ol
[
4 o
o

o

-

A

~N
s
SE,
re
2
0%
oX
—t
2L
A
2

N
oft ol

o
2
ot

A7 7o) VP e AekH o7 S8 7
2 B g vasT dAw A

o4 A7k Wtlo} 71% A R&D Aol o e
48] 271 @A she Gk A% e a
A AL FEI SalAE 2L o
A% AL 5ol 43 133 EA9) VP 2 g
A% awslh A ow AsEolo}

AP )% ¥4 777} e, 2

B e
e 4N P Sl ZAO ZE VP A1
A suol @A} low, 37 Aol R&D A 5
ol 71 Ay A FAE A%H] oY 7t F
29 A9 AR BAH A3 el EEA H

Ho
)
o
o
2
_,V‘i
12
l
I

I

>
nZi

[ ')
IN' rir o

m
:g

< 1M
o
> X
o
ofp
A,

r

& oto ol

%
S
E

o,



932 "rF8hEE=RA A3l AS53T, 202613 9¥

o|F A 71l B} M2kl R&D T

EN
x
X
~
g
O

= &8l | 49
g Zlo g ditdch 18y dx7HA vp B Az vr o]
71ES Ao E AAHQ R&D 41971 ojufdhx] w}
ofgk A= ek, A s 94 7 A T2k
g A BAE mug AAojtk

olo] B A= 53Rl Ve 847t A4S dAE 2
St VP AFH L S0, 7% R&D FAw9E w48

a2 gtk olE Y8 AEEA #d(Analytic Hierarchy
o5} AHP)S &3t} AHPE Thomas L.
Saaty(1980)7} Akt Th7lE  oARAH(Multi-Criteria
Decision Making, MCDM) 71§ S.2, 5348t SJAMEA A

Process,

£ BEx 7|EE9 129 AF XE BEE 4 24

ZEANA FOEE AFHOF B Fre 5 JEE A
W 2o|till vp @ A7k vtjo] 7)&3} 7o) V)& 7H
A7t

S5 @, SEslol ALEgo] EAF 227}

AEN= Golr A 7)) FRuS

b] iRtk oleiat 43kl AHPE AE7
AAHR Wi TEZ ABFOEA, 714 71

250 e A2 B 2AZ AT 5 Uk

© e B 1% SNA A5 8 BuEE 3

}51 1;;181[91

ox XN, ol od rﬂ
n
LHT

2 ooX Fd oo
f
rﬂ,
AURNEU
Oll

)
o\
o r
mlo

(e

oz

t}. &W , —E~ ATE VP 2R eks FAIAR] FHl A
A 87 e R A3 vte] 7]« R&D AA A 3
o AT FxIeR 1 %7} ZrE 71% R&D ¥

oelg AT, B4, 44 BRI B ATE 7E 4
BIA A FT B4 AR AAH) & 4
2 wlte] 71 FRE =02 AE HEA6] J)uk
24 A%z ANFOEA, 271 ALA )% 4 e
& BT AAHCR ALT F e 2AZ ATE. ole)
@ AIE BF VP AY B8 2 1% 1SS A8 F
7hFE R&D AR A7 2 A wE =olo] A
I ARE 888 5 AL A0E AUt

(JBE Vol.31, No.5, September 2026)

ne

. HE ojcjo] Z|&

=2

Nl

REE

R&D

& oAM= VP
9} 7(4;3]1./\}04 =9

A7 eide] 714w BEe AT
ARG VP 7159 E0] 2
FL OE J1E AT AR T,

zﬂﬂ A m3 g
o]o] VP 2~&T]

iy,
[N

i L

2

>-oR

& AbE S A1) e etk
S5 Pk A% mive] 713 571 7% R&D A

=

e @ﬂo}oq 7}/\0} AE AR P MEE
A 7ot VP AEA A F Ao s
A(Post-production)°l] &JE Al ZtEI(Visual Effects,
VFX)9| 4T FEs 29 dAolA ZutZ 8 (exempli
gratia(©]3}, e.g.), In-Camera VFX, ICVFX)& 224 A2t
39 2EF HEE A ZARA, 7 el Ed
7, AAZF 29, LED Wallolt} S2v7] 2383} 22
qaEd ol 7les T, w9 5o # A7
A RlE HE Y e Eelsky FH2E A
A7 stk el T, ol gk A7k

Az 7 A Al e e FeA 194
zloﬂ Zoﬂl: ]:];(]E] o].E

s 4 AA 5}1;}[12]

J}i o2 08,

VP #3A APATES 7|E Tyl "AE Zrl=9] A
2 2 Y 9w Y Fo) mAE s
FA07 =95 Ae g’ Swords<} WlllmentT‘E A
A AZ7F JHFE 531 VP A Agol Ak o7t F
T5 A GANEX gloH, AL B =2 &Y
I AFARA QG AAL FAI A 33 AAol o
3 orh woa Ay Lam3t A7AELS A, I
F, 2 FEYIL A VP AF ZZAEE 53 O}Dq*i
VP A &4 2 ZRl= JY Al e A &
£ TRty Z2AE 8-S Fal], VP AR 200X xﬂ—}
st st=dlo] Ak 2Rleg, AU &8 HFH A=



AAN 9 29 WFQ ZREH 2RT0 W) A7 videl /)% R&D $AES B4 AZEAFAAHPS 48 933
(Jaeseo Choi et al.: Exploring R&D Priorities for Immersive Media Technologies in Virtual Production Studios: An Analytic Hierarchy Process

2h, 71&4 F5 29(e.g, LED 4] & ?Fﬁoﬂ g= SH
AE A AR)) 52 TN o)y °ﬂ¥
CERER L o
TFPFO M, VP 7|mo] g Frl=o] A= v
TFEE ofGA WsATIEA B ol E @
Tok VPOl Al 847 WS-8 o] SHe
AAFE S A A BT
VP 7|& E90 & A% 7|e4 244 Hsle VPE &
B3 AA = AR AbE o B A AR
Atk EHOSZ Disneyd <WrEZE]|H(The
Mandalorian)>3} Netflix2] <22 89| vltp>ol= 3 LED
Wall#} 1218 ol A (Unreal Engine) 2t 7Ho] AP AR 53
288 VP 7]&0] ZYHAT. o] Zel=S2 #4 A
o} 7 w7 AAIZEC R Afete MEE ¥4 A T
2 EYste] VP 7lee] ojxs A &3k A
2 grpigitPl VP 719 FAH a3e)l thoker Fel=
Az fokz o] FAdol] o], S = VP A R g
w2A Akl Atk 20231 oF 219 €#(USD 2.11 bil-
lion)Z F4E VP Al AL 203017k oF 679 E&(USD
6.7 billion)Z = Ao E Addn, AGF AAE
(Compound Annual Growth Rate, CAGR)-> <} 18.6%°1
ol Aoz odti. ol& VP7t @714 7)1 EEE
dol 228 G4 e 4 Az =tz A A st

T ee BHAE

OE
o
=
4z
X ¥
ri
T ol
s
O
2
%
of
i)
X o rL

>,
:‘i k:o
N e

Lot
> ox

ol

o

38

kY

ofN
ko
rot

_;

a
A A HRZ AFeE gtk AA, Fh= A= 9l
L2 ok A 24 XAE ZT2YMA T T
EYMHCE o|HdA AT VP B9 AAH o R Abd &
Ao ¥, dat, 2RAS F43 S/MABN &
Virtual Art Department(VAD) SHE7} A E o] AE, AF,
Z1, SRR HAE EQ0 R A o] shssi AT o
T 584 AEE 933l olE UdH e tAE VFXE
Hshe W“Eiﬁl HY F+=2E FAske A, gl
wEts Zel = A2k Zola Pslo] AEAQ] o}E ]
g, 294 450 2RH VADZ &A= AlElE ek
ok &, VP =& FEl= A&l glo] 7)ol tigt o]
T, 8859 HiFo] o A A&ty & & Sl
=4, VP ZHl= AlFe] B2y s B2 WAl 7] A

Approach)

21t COVID-19 A #-e VP £919) 244 7717} 99
o2 o TR olg B Aule] o o] L7HE 2ol

R o %ﬂom o7l Heow, oee BAE 2
B3 4 9= VP B8o] A Ak SakE): A 7))
gtk ol whek 4 Alstst 2AY Y 19l v
2~

S RS ESERN

>
rr
[
o

H] Z(Pre-visualization) A]H] 2~ e
Z A HEUR F 7t 7IHEE VP 7]E] &8
N2 H2Y 2 Bde] SAAG. o= VPrt
AAE AxAsH, Zdz A A4 ol AR
&S5 MEA WstAATY & 5
upA o 2 VPO B0 R TS MEE 7led 3
EEE ZRE AR 7F AH- 7% 97 AAE
TEE WAL AYE-FUE
(Unity) 52 Aldazl 7194¢] st B TV Fe= A = o]

i > o rlo
Lo g ey
i

Felsh, AQgel A% Aol VAD o4 A2t vp
AE 29 5 A2 9L Fgsp HAH. ol e
A9 VP A1l 9 ool e 2 AL
e AZE 716S SHE3TL AE YL sl s
el WAL, AL A 716 B8 9459 244
E ehdth SR vPE AEA G4 A% gl
W I8 5 At AZE N19E AT FA, A
A7e] A7k viele] 1%l et olsh o B A AL
2732 ot

o] Wsks VP AHgle] AEo] BelH 2Fr|es)
5 oW ohje), 2RV PHSE YR 1%
248 AT ATHT BEY + A= Il o)
499 & 9L HolFTh Qeh} /1E AL 32 A
A Bed, 29 7 B9 % 2598 P 292 Y
on, 7} A9l 714 R&D A% 7ol B2d 71E 2
2 FLEE JYHOE Was 5 Hrk AN B
oMo e FEaielnh A Flsla VP A 84
32 A% AY FAE FF AFUL FEF 22 S
of 24 Qlzme 24 AFH o) 9o, VP 2R
Qo AAZ Eeks RZEN) /£ Juel] e

AAA AL AhH o2 F53 Aot VP AEA

rir



VP 71E ¢

=0
=

SEE

L

f

st

0

oﬂ

A

-

s

[

20261 9¢¥ (JBE Vol.31, No.5, September 2026)

3,

FE3 el A A3l A5

W

34

LED Wall, E&|Z A

9

AR S ﬂm@@ﬂgimw%%ﬂi&mﬁ% it rEy TRw
TR NE TR Tl gpmp T Zges Mo ® gy TR e x
e FRELAMC I T K Yyl TLT g hpw ™ S5
FTE R TEm TP gDl BELIE K =B
MM_,@HJ.W_.WMV %Wﬁiﬁﬁiﬂﬂm&ﬂﬁﬂ&.élizt%ﬁzl ~N B m.uc,_Wﬂ.ﬂ A€7A7o
Mo = wo NN o) 9.1:721%0_5 u_.LDaﬂﬂuJ,_o_a R B M g S me ~ A o
B o 9 @lD%E]_wamo@oﬁaﬂL%&_EENEQuﬁ Nenpmu_.ma_wrrdran}. = T o
% o B T ER T ool g B o T .%_e._owﬂﬁmmwzrl o B
FEEXE Yo Pl B oL wt &P AR ew g wF
Moy TN g owmm s O Mg N W X F gAY L gpww
Wy og e NETEIw o R oW xR KT o g N o
dwrng, CRrilelETgaflEigzr S EhEaIZLacil
o o K oor W p o Ao X T U X =5 wmg W et L
o o o B L A« L - "o oa o o g o T
= H X o N ofo B 2 O e e
T ooy Bl oo P D g L urwrxﬂmW%Wi@_HoDTwn
Po o WE 5w PPN g d@® < pn 0. 2w o930
SR \ﬁﬁM%%%Eﬂ%wﬂz%Mﬂw ST T e i iy~
ROM CLER _F S ME T ET RN % = T s WA R g0
= /T g N o oy Ly uh " o S L U I
g B P T #EEm P ™ W GxBSTH_BRlew
MERT g E e e T g P T T AT e B e P EL ST R
prxfs i Eoerta2elafadz SRb 08 0 iay
R g el B X T w T AT X w PN g By R
T FwIFRRXIWNp PR g m g o T LT HRET T
o i o) P X T oK ol A 2 A e T R OB T T XE TR " o
FF W gempeg A wEFAHELE Qe WET Y ANT D
Y o S SR AT R EBE s A0 SHxdEET
= F R %wa\zo%,ﬂ.%%ﬂnoA%Wﬂl o A T moe X Mo R
FELE LSS LTRSS 0Eet T2ORITS
Ry mauelgﬂmﬂ@é%ﬁﬂiiéﬁao_ﬁ oA W RN
M T o B R a2y MVl T ® o X W
oo N0 o e ER AR Tl B X WG B
T EETE Rl PRHERYUNE R RN, O lx T
& T Mo ER <l ST - TG TN S ST SP RN S SR i
oo XA ekﬁ7‘z_‘t\lni‘ﬁllﬂl__/lg\wgao_a‘m:io#o ]ﬁooLﬂLMEOiEAT
SO o =B g s NPT E R P oo CTE gy KW o
o,.].@_lx ()] exNeE‘_L.W_.o#Q/ﬂ%mu ,7_%J.wumm_u_~ouﬂ| w Rﬁ]’]in
wl s k3 3 2 W ooy Wy 2 ) Nog] o oy o W o fom o
B S do TF (4 2 B R0 A oo oy ool oo MO RS o A ~ oo 1
) 5 = X a0 28X *Om LR < X Ny N
i@%ﬂ i mM_:_cmo. &LEmeogomE% ﬂﬂﬁﬂmeiﬂu/éumm_ﬁﬁ
s i ~ ﬂw\o]tdu.% Lw%oian@%%émﬁ?,Nﬁom@mﬂﬂwﬂﬁ
ERRO s Mg Rer iRz iee I e Rdr TS
o = ~ Mo — Mo ~ V= oo o BN X
o) 1 N o N X 1T o N
Jmomm_% g ﬂoﬂmﬂmﬂmmﬂoﬁﬂ@oy u]%JMWﬁM_%o@_%wx%
Bl X0 K = ‘HZ_O]X‘ILﬁ MM_i 7u1_t1ruo\|x_|ti.:‘__t E_E ol X
P ® . T Py iyl Bmae o g e T
EETIL G DESARNENEI Ve  PEW Haem it REd )
2 g N et < %W:E%yﬂﬂa%_@mwcmebﬁhmal,nﬂe#%w%aam%
= T AR o Y AT ORI Sl GO NN B W) LU M-SR
T "W N o B oM N N ST R N T W ToONMNE N E R T W+ T o

7ol E VP /7T L

Ry

= o
T

+ Aol Te} )

0|



HANA 9 20 wFY ZRYA 2FHL W A7 vito] 71& R&D FAEH B4 AZ AN (AHP)Y] AL 935
(Jaeseo Choi et al.: Exploring R&D Priorities for Immersive Media Technologies in Virtual Production Studios: An Analytic Hierarchy Process

Approach)
A9le) HjE SHENE AHOR BHG APt B2 BAHHE 9 AF 27 A9 $HENE BHH 9
o ool B A7E VP L A7 mivle] /% B ARS8 AHPE SEH0H, B4 A9E Fa) wEolE A B
WO AHP 71 Hgdlel 7128 Jud 22w 4J5E 98 A9H AAE stobste] AR A A et
M R&D $HENE B2 AL BHo2 gtk o] S ANHYL. o] mTo] Hol, AHPE A2 H 9AAY
2 53l VP A 43 3L UA” A% e A4E 3 A% £PelA f85 28T 5 JE 1E 24
Fete 918 714 R&D 2EY 5ol 712 ARE AT /WoE BkE 5 glom), B ATdM shefsn she
24 gk 27k vte] 7% R&D $4%9 BAoE A4 AoE
o) itk
27k vlle] 7143 Bg AT ) $A%91S AHP
. AZ ojcjof 7]& R&D ML BAME 2 53 243 A7 Al 23 A9 4d5T A7
95t AHP o T-A| 2o 3 VR, AR A9 84312 98 A F70
910l 71%-Q14 M, WAE A, AR A9, A A
1. AHP JH2 2 5714 4391 7179 167149 319) 71Fe) Al Eow
B A7E 2% Yo} 84 7% h§ R&D $-4159] = Jetehs AHP A7 E fﬁmvﬂ”l. AT A3E Fal,
ST e i © o 48] 71ZNM AR A9, 39 71ZAHE A7 0 F
5 EE3Y, 7 FE2 R&D AR AokS ¢Jsl A4 w0 712 AAY 77t AE R = Yerd AL &l
ot 7ES AAH O R Fx3 87 Y% 24 EZ AHP gt} 9 M AT VR-AR AHY FAE 98 AR 3}
S BESLLA Ak AHPL AR ANER SAZEE g0 20 ga9 $0598 HoRITE AN ool
A IS AIE RN S FEE AR A A yngn, o)sh Bae) @ Al A4 vlee] 1%
940 AdE FAEE AFstetd ¢ E &Y ol T3k 7]% AN 7BeS 98 AR 214 A WA,
Y 88 AT SR ARUE BSOS Qg9 no Amsle o) s, AA 5 ka9
2 dtfvli(Pairwise Comparison) WHEE UM, gpo) e zase 298 Ao sase A7
194 AE(FY ~ ANFoz ¢ F2)5 ARyl 4 Noxe Rzt
Al A3 i Eigenvecton) AR F A opgeiae) ng e FHe B, AHPE 43H @
(Weight) = SV, 2 S8 ZIIR(EERE BEH go) 9395 713 ol A7 A4S M 50
o Mud AW AHPE ARV AYH BRE oo gasis g modol WMoz S8wo] 9oS
AAoR AR 4 Arhe Ao, BRAD NN g g emi o)gier AHPY] EAS HEoE
gol ST s FEFA ddo] ofE & HA-7E o 27+ Ht]e] 712 R&D A AHS Hed o 2 12388}
Gl AT BAYMELR el FEAD AL o p g mgae AdeTA dn olg NeAE A7 6
AHPE 33784, A%, 35, 224 7L &L o) sje 2a4 ez %D BA A /)6 A
A0 i oMY Bololdd BRI FEH 40 g2 yp AED e e AEse A4 o]z}
o S HIZ S AAAFANE AHPE Al B H]) oo GE A= T2E AA S o] BT
OlE] 5 714 Bok 1FL 98l FAH $AE9S Yo
7] 915 B3] BEHT ok HPS} AFAES ALY 2 AHP & TE A
tel ARRE F5S % AAIAE et s
AHPE &&3ow, A+ 2345 T Aed mve] A% AHP 24< 913t 71% BF AAS 723817 94, AR
873S 9%

= SI% AAA Ao $AE9E Aepste] 4AH E21718 9 7} (Institute of Information & Communica-
AAREE AT GRS A7AE e EolE 4 tions Technology Planning & Evaluation, ©|3} IITP)<]



936 WEad3w=EA A3l A5%, 2026 92 (JBE Vol.31, No.5, September 2026)

'ICT R&D 7|£2E9 2025,& AESH] o] 2rue ="

o A AYH FE L Au2E AR

=] A REA7]E(Information and Communications ZlEa 9u st

Technology, ICT) R&D A& 2] F747] WS A sk 2 A= UTPY Vs /& AA 94 Zd= A%
712 ARE, ICTEH & U= ok ICTE S, WS ZRAZE st AR 71 0T tAdE ZH
2 oHgo], g g FH=E FEsith & AFdA s 78 = 257 Adle UAE = 7)e ke X387 wii
HE Az rte] 7led] EAS MY EFAHOE NS o, o] VP &7t 29 Azt mtjo] 7]& R&D A9
T & ‘"UxAd FH= 71E +F(Digital Content Aol It A&atr]dle A7 Mele FFA #H4
Technology Tree) & # 9] 7|12 &/ A|A=E &gt o] ¥ 7w 84Eo] x3E o] 7] wEeltth o &
(E 1 #D). G Toke ZE= A2 A ARk x4 ATFE G S A& ZEA| A0 VP ART] QoA
s, <28l = A (Content Generation)’, ‘&= 7}A]3} 7} 71zo] FYste 715e AEste] #H 84 es A
(Content Representation)’, ‘F&l= 18 M (Content In- W3l o] Au) A St

teraction)’, ‘&= Z3Z(Content Application Platform)’ A FrRl=9 A2 A gt o g kgl YA
o 7K Ve ERE FEEH Stk FEE S (Pre-production), 3 =Z M (Production), X2E ZZYHYXA
2D-3D G4 QU8 7 AA, F7 2 37 HolH 52 (Post-production)®] 3TAI 2 FEHch & A= VP Azt
A3 g5ste 7S onisiy, ZH= 7S A4 E HGoA 7t 71&e] Fste F8 Ve &8 WEs 7]
A7 FH2E 2] A% AEY 2zEMOS A3 FoE NTPY 22 7led 47 9= A4 3 A%
t2Z g o] st=dlo] V&g X3t T = AHIAAL (Content Creation & Production), &&= 7}A] 8K Content
AFEAF AR BAS A5L AVEAF A A E Visualization), S&1% 5 (Content Distribution) .2 74
Zb} e A St T A et Jlgoln, FHl=x YIS He Al G902 AulR] Sel(E 2 #X). 9A A& 7

H 1. ITP ICT R&D 7|& E= 2025 CIX|E 2HI=X 7|2 &F (IITP, 2020)
Table 1. IITP ICT R&D Technology Roadmap 2025 Digital Content Technology Tree

Technology Category

Description

Element Technologies

Content Generation
Technology

Technologies for generating 2D/3D imagery, audio, virtual
objects, spaces, holograms, and environmental data used
across all areas of digital content

Computer Graphics-3D Modeling

Image Acquisition and Processing

Spatial Image Generation and Reconstruction
Immersive Audio Generation and Restoration
Hologram Generation and Reconstruction
Multisensory Data Generation

Content Representation
Technology

Software and hardware technologies for representing .
generated immersive content, including rendering (SW) .
technologies and immersive display (HW) technologies, .
such as hologram, VR (Virtual Reality), AR (Augmented .

Reality), and LF (Light Field) displays .

Computer Graphics & Rendering

Immersive Audio Reproduction

Hologram Visualization

Multisensory Representation and Visualization
Data and Information Visualization
Science-Based Simulation Visualization
ICT-Based Visualization Devices

Content Interaction
Technology

Technologies required for users to manipulate content .

and for the content to respond accordingly, .
encompassing methods and devices that recognize user | ¢
information—including context, environment, intention, .
state, emotion, and multisensory information—and enable | ¢
interaction with virtual objects and spaces .

Computer Graphics based Interaction
XR Interaction

Human Gesture Interaction
Biosignal-based Interaction

Spatial Interaction

ICT-Based Interaction Devices

Content Application
Platform Technology

Platform technologies that support content authoring and
development and facilitate the convergence and
application of content across various industries

Content Distribution Platform

Content Collaboration and Sharing Platform
Cloud-based Content Service

Digital Content Production Platform
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E 2. 4% 0jtjof 71& R&D &%l 7|E
Table 2. Criteria for R&D in Immersive Media Technologies

Approach)

Criteria

Description

Content Creation &
Production

Refers to the technology for generating assets used across all digital content fields, including 2D/3D video, audio,
virtual objects, spaces, holograms, and environmental data

Content Visualization

Refers to the software and hardware technologies required to display created immersive content. This includes
rendering technologies and immersive display technologies such as Hologram, VR, AR, and LF

Content Distribution

Refers to platform technologies used for distributing and supplying produced content. This includes technologies
like cloud platforms, user participation/collaboration/sharing platforms, and general content distribution platforms

< TAske SR A4 2 AR g9 2d2 7194
Azre] 71Whs sk SAE, HFE ezl )nt
g RdY et 299 2% AR Vg, 12 S92
M ZHE Vleo] 2oEnh 29 3 AN 2 Al
TR EE s T 7S 992 Al 29 2 AAT
Alzksl el dgE = 4 Vlewlr AR ol &
Alell= 2D3D-37F G 2dlS AT A4 29 2 7
3t 71, AR A wel s3e 2ske 299 2

X 3. 4z ojcjof 71& RaD ot 7IE
Table 3. Sub Criteria for R&D in Immersive Media Technologies

a 2
7)o QB ZI ST AZFAN FA2E £F
7] 9% 2o ,

Criteria Sub Criteria Description
. . (Definition) Technology for content creation and modeling based on computer graphics
Graphic Modeling ; ) L ) .
(GM) (Scope) 3D scann'lng, geometric modeling, image-based modeling, sketch-based modeling,
data-driven modeling
Content Immersive Audio (Definition) Audio signal processing technology for providing immersive sound in a full-freedom
Creation & Creation & (e.g., six degrees of freedom (6DoF)) environment
Production Restoration (IACR) (Scope) Multi-channel audio, multi-object audio, object-based audio, scene-based audio
Content Production & | (Definition) Development tools and technologies for facilitating the creation of application-based
Development Platform | content
(CPDP) (Scope) Content development tools, software development kits (SDKs), content assets
(Definition) Rendering and visualization technologies for video and graphic content required to
Visual Expression & | compose 2D, 3D, and spatial environments
Visualization (VEV) (Scope) AR/MR visualization, 360-degree video visualization, adaptive visualization, real-virtual
registration, super-resolution conversion
Content Immersive Audio (Deﬁr!ition) Audio reproduction technology that adapts to user movement for a free-viewpoint
Visualization Expression & experience ' ) . ) ) .
Visualization (IAEV) (Scope) Spatlal audio reproduction, multi-channel audio reproduction, scene-based audio
reproduction
Visualliiart_il();seDc:avices (Definition) ICT-based dgvice Fechnologies capaple 9f presenti.ng cqntent tg the u§er .
(ICT-VD) (Scope) VR/AR/MR devices, light-field/holographic display devices, immersive audio devices
Cloud Content (Definition) Content application technologies that operate via internet-based cloud systems.
Platform (CCP) (Scope) Cloud-based content, P2P (peer-to-peer) content
Content Content Collaboration | (Definition) Technologies for building a service environment where multiple users can participate
Distribution & Sharing Platform and interact with virtual objects simultaneously
(CCSP) (Scope) Content collaboration platforms, network-based content sharing & collaboration
Content Distribution (Definition) Technologies for effectively distributing and supplying content to users.
Platform (CDP) (Scope) Application stores, content delivery
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AHP Model

Investigating immersive media
technology R&D priority

. . Content Creation & Content Content
Criteria Production Visualization Distribution
Sub-criteria GM IACR CPDP VEV IAEV ICT-VD cCp CCSsP CDP
2l 1. AHP 2Y
Fig. 1. Analytical Hierarchy Process Model
E 4. AHP MCiH|m (A 7|1F oflAl)
Table 4. AHP Pairwise Comparison (Example of criteria)
Q. Which of the following factors should be given greater priority
in the development of core immersive media technologies?
#* Please circle (O) the cell that best represents your judgment of the relative importance.
9|18 |7 |6 |5|4(3|2|1|2 |3 |4 |5|6|7|8]|9
Content Creation Content
& Production Visualization
Content Creation Content
& Production Distribution
Content Content
Visualization Distribution
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LEE e & AR 20249 109 1958 10€ 239704 AAIst
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WS AAEE il s F 84 T AUHeE ™, F 3099 SHE FrsAh o T AE AFAEE
g QA2 MUY 1 2059 AEE TG slete ol 229 &% AN 5o Wi FEE AFsA
Q20 2ot EQ3 A9 1S Aes= why g & 299 SHEE A Al QJste, HE 28 O] SH=
NI e 7 e d AR fAR) A ey 2T
Fgsheh w3 Aoiulae] 9 A7 wrle} P4 7& AL OIS £E71 A, AR EoF R A R
A= 7H A9 B E9) 3] ook Wl A AR FIS VIEeE AAssie £ 2 Ave A3 T
& A E AN ST SEAEL o2 E ohllg) 7% A tlo} 71 R&D Al Aol 54 Ate] Ao #F
S Folek 3 Ak9) 7)2 B 7 Ak V)] 23 ety HA BES, AR ke 2Rt B AT
Zof )3 AU TE S et ¥ 4= A9 71FE 7F A 7t AES FAEE A dFSE S S R
E 5 M2 ChR I REnst He
Table 5. Demographic Information of Survey Participants
Item Details Frequency %
Male 26 92.9
Gender Female 2 71
20s 1 3.6
30s 5 17.9
Age
40s 16 571
Over 50s 6 21.4
Bachelor's degree 10 35.7
Degree Master degree 6 21.4
Ph.D. 12 42.9
Humanities 2 71
Maior Social Science 9 32.1
! Business Administration 4 14.3
Engineering 13 46.4
University 4 14.3
Affiliation Gov / Public Sector 6 214
Industry / Corporate 17 60.7
Foundation / Association 1 3.6
Education & Research 5 17.9
R&D 5 17.9
Policy & Regulation 3 10.7
Position Marketing & Sales 1 3.6
Content Planning 7 25.0
Content Production 6 214
Others 1 3.6
Total 28 100.0
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Table 6. Relative Importance and R&D Priorities of Immersive Media Technologies
o Weight of Criteria o Weight of Local | Global Weight
Criteria (WC) Sub Criteria wo) (WC * WL) Rank
Graphic Modeling (GM) 0.454 0.198 1
Content Creation & Immersive Audio Creation &
Production 0.437 Restoration (IACR) 0137 0.060 8
Content Production &
Development Platform (CPDP) 0.408 0.178 2
Visual Expression & Visualization (VEV) 0.514 0.157 3
. - Immersive Audio Expression &
Content Visualization 0.305 Visualization (IAEV) 0.142 0.043 9
ICT-based Visualization Devices
(ICT-VD) 0.343 0.105 4
Cloud Content Platform (CCP) 0.313 0.080 6
T Content Collaboration &
Content Distribution 0.258 Sharing Platform (CCSP) 0.297 0.076 7
Content Distribution Platform (CDP) 0.390 0.100 5
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Fig. 2. An Example of Previsualization for the Film Aquaman
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Virtual Production

DEVELOPMENT / PRE-PRODUCTION PRODUCTION POST-PRODUCTION
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Idea |

. . Po: ) /
" Virtual UESFinal Principal i oy
T,f;:",::m AriDept | AssetCreation Prons: Photography Postvis Editorial I i \ Distribution |

TeEy Live LED Wall
Compositing ECume

(ﬁb UNREAL ENGINE
=

T8 3. HFEY Z2HM Y FIEZP0IM HIFY oAl it 241 2 niHol St
Fig. 3 Integration of Visual Asset Development and On-Set Processes in the Virtual Production Workflow
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