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Technological and Human Resource Integration in 3D Scanning-Based
Virtual Production: A User Experience Evaluation
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Abstract

This study aims to systematically analyze the user experience of 3D scan-based virtual production systems and empirically validate
their technical efficiency in actual broadcasting production environments. Experimental content was produced utilizing the KBS XR Studio,
and a user experience-based evaluation framework was established centered on five assessment indicators: visual realism, immersion,
presence, spatial perception, and overall quality. A comprehensive qualitative and quantitative integrated analysis was conducted with
ten domestic media technology and production experts through 5-point Likert scale surveys and semi-structured in-depth interviews. The
analysis results showed relatively high evaluations for immersion (4.5) and visual realism (4.3), while spatial perception (3.8) emerged
as an area requiring technical improvement. Based on comprehensive expert opinions, technical elements such as 3D scan asset coherence,
tracking interoperability, and lighting tone matching were confirmed to significantly impact user experience quality. This study empirically
derives quality enhancement factors for 3D scan-based virtual production and establishes a user experience evaluation model applicable
to immersive content production environments, thereby presenting practical guidelines.

Keyword : Virtual Production, 3D Scanning, User Experience, Real-time Compositing, Realistic Content

Copyright © 2025 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.”



726 W3 =EA A30A A52, 20259 92 (JBE Vol.30, No.5, September 2025)

.M B
FH FRAS e WMFYE Z2YH(Virtual Produc-
tion)> A F7HE TAE oA (Digital Asset) o= HEHgH

>
>,
i
el

P 7143 28]
FAFOEA

Oﬁl oL
o

ot

7 = = Og

NE 29 239 349 9AE FEs du ol
N%L OAY AEY MY 5L bse del AE A
A% AN g AN e Fole FA,
AA 2A01H QoIE e F2st NS FAsH
AEE 5 Y AL ATV 53] A 52 WAL
JeY TR W) A BUEES Fol, T A% 3

AollMel Azt 23k A9s Hastows A% 7170
H LS grgog Ae £ g
Z a

2
7he, AR H3zo] vhdkek sk s 2ol A THE
2~ & /\E1

LJ
3D 2 e A sl HEA
£o AUESt ALLE AT
Aol A 2073 F °
B 2 WY Z2EA @04 AASE 4AFLS
o

2 HelE g

aL
o
9 Z2Y

a) 5oPEol &£t 8l (Dong-Ah Institute of Media and Art)
b)3D Ro} AFT 23D STUDIO MOA)
¥ Corresponding Author : “§%7l(Byung-Min Jang)
E-mail: steadij@dima.ac.kr
Tel: +82-2-781-8519
ORCID: https://orcid.org/0009-0002-5791-3954
- Manuscript July 26, 2025; Revised August 23, 2025; Accepted August
25, 2025.

S0l A&ste] AAZE ] 714 BEA T A
FAE THHOE Hrteke A HHOE gt

2 A7 A2 et 2k 2l A = 3D 27 7]t
W3d ZIYA 719 Mg AFE EAEI, AMEA A
g B A% o124 zddd 9aE A 53] Al
A AR BYE, AR, a7 A AvE F4dole
© T 7HA 4] A5 W Z2YA Sl A AL

2 7ol mAl= G AAHOE FFgT) 3l A=
<

=z
w37 g 28 ARV 7 €Y AAE e g Ay
S FESE 4ol A= 2ol A AAS O 7EA] AL
22 AY AR FAHOE 349 A~HS Ea AFH
A7 Fdl =0 3 58 YAE L 7d AR A=
JERE &8s - AFH Hrte Fh8ta 1 AHE
A FAHO R, w9 Py V& 9 AL AT
7} & 10918 Ao 2 o vk zsly 4= ¢lEH(Semi-

5
e 4 Rt AEE BES A
ook 3% Hvh B3)% YA BAGHT, BERA 4

. L
2 3RPoRM AR YL AESHAT

ATtE AAIZE TS 7ed A AE 7, IEA A
25 A e v e Sl Al 7 F2 5E T4
S 2 w3 gtk Chanpum(2023)2 HFY Z2HAE o
st AR ES e FeA-EHQ AN 7IeE A osiH,
o] 7]&o] AFAQ Tk A} ZEAAE IEACE



293 9 29 3D 2 71N HFY YA 71e-dY AAF AR B W7 727
(Byung Chul Cho et al.: Technological and Human Resource Integration in 3D Scanning-Based Virtual Production: A User Experience Evaluation)

A AR AAE UAE ez ZEsA wgheto]

= S
ALH MY BAL FERE U 9YHA 48S 59

Wall H3YE Z259XH 2~ o|x|of| 4] A A EAE
Aoz A7AT). o152 A= 3D 27 Aol
LED Wall 37304 A&t A4} JBE §X3517] $15 7]

A AdBd FAE Fg A

& AXBIATE ol= 3D 270 HlolE 9] Al

F40] A% AHEe) AR 9FHA JFL v
SRR

[e)

22498 AAHeL Swords9t Willment+=
= Gs Al EFE dol mte]
A Akl mA s ds s 259
ATE HEFH Z2YMo] A2}, 7|ex), J8y 34 7F
o] IAE AL JoH, 53] 3D A7 oAl &85t
AAZE A EF B o] MZE AL HHES S8 U
= AA g Zlolth 9] g W& A& AlE £+ Disney+
A Al 718 HEFY 28
gae AEdel A4 AlR FEW%E vk gtk ILM
343l StageCraft 7|&-2
Chanpume©| AIAIgH AAZF Fo g WdS AAE g
E ARIE BAEg o) A28 2 20T E ¥o]9] 270
% LED Wall#} 1,32671¢] 7H' LED WallZ 4% 759
E A7 F4 F70A4 3D A7 Hlo|HE AAZte g A
FEY A2 7 FH A A58k vl
Al Wl 714 Fdo|th o]= 3D
et A w7 o] ofd, FA ol oA

L5379
"House of the Dragon; HFY Z2YA 7]&9 dAE
1A BEAL Al 2004 HFA QL A& w2 o 23

Al A2 FERY I F 27] AEAE 3D 2~
o

2 oA 7 HE A FEHgou, Bike o
B A Thps 29 B9 878 35S ol )
%7 Aoke] IR Ao BAH

o2g A% Al 3D 27 oA 7w MY Zegy
7%0] RE AR e 4G H5d w5 @] ok
o, 54 203 274 HASE 7S AFHO
2 959t 58 Chanpume] %3 AN7H 4528

Aol BEe A AFLoAME 5] Ak 8AR F
= diE W A% A2 = KBS tlst=ghn) Ty

A 2A45(2023)] ATk o] FFAM = AFHA, A

A AT 5 F8 AT G WS I T 719 ARA

o2 A3 ¢35 3D 20 7ES A4

Ak 53] 2% A volHE WFd 2249 g7

A AT G AR FEEHAoH, F

A= LOD(Level of Detail) 7|, B]2=3] 45, A| QW E

st 5ol FHHCE AL HAU ol A S Bl

4K UHD %% #4845 FAHEA L AA7 o] 7hss

A 7R FE5D F AA o]t Abell= 3D 20
g ]

2. AREAL 2™ 78 "ot =ael /3

B egelde ey x2ey 87 54
ALEARe) F7HE AR AgA BY FES
3 o 2 oAl 7K HUEEE EEsTh

AR, N2 A 7H(Visual Realism)!'
B9} AAF FARA 7ke] AlZFA] A9, LED Walle] A%
A E, A7 ATy FHo) PAS Hrbshs Axo
=

E4), &Y (Immersion)'?S A A|
A1 A7y, LED Walls} &2]% %1
7h3 w73 Al AS Ad s g Bl AREAE

g 249,

rlo
(9]
o
(>
my
E—’,
o

AR, Z2 7K Presence) & 7 27+ ol A AAF 9)A}
Ao AA xS EAE ket I-8A £99 A%
A, RRAEE A, 37 2AIY S d3do] 4 gaolt

UlA), 37F 7F2K(Spatial Presence)'& A 3td &84 ¥
Zro| Al Feket 7 FHE AP AAY S S
s, 5 AR ] ATt Aol 2] AEA
< 37eitt

THAlA, A ukE] Z 2 (Overall Quality)!' & oHd U] A%



728 W38 A30W A5, 20259 92 (JBE Vol.30, No.5, September 2025)

o] T4 AAEA wFd ZrYMe] AAY I oAt AZ7t 4% AE F(Semi-structured In-depth interview)E
730 AA AF APl WAE FTEHY WHEEE e skl AdAlskdth Aw7t sd 9 :r““o 13} ko]
th o2 AXEL 7MFEA(VR), SHELAR), <3 Z 109128, o] F 80%+= 15 olde] AF AEE B
AMR) S79] 4 WHAS WY 22 M 9] LED Wall st T AETtelth o5 A duh WAL ﬂl ol & HHEAL
719k AAIZE 9 @70 B3tste] Al Ao R, AE TH= A} 5 TS 25 A83E 7 @8 AFA
7F o] 7]k 7&%’% el Bl S gEskdch =5, i3 ZEYHY e &9, TH= 9 ¢ A,
wpeba], £ AFl A= AR A E B Add Tt Bt 3D 29 5 AZ Akl Bk TS A3 HAsta
= QHO}_LZ} olelg FrHA % 574 Fg=Hol gt Atk ol# g T e T AP A5Y, Ut
A&7k el 7S A&adth A, Kellerst 55 A Az 8 A& 7FeAH A4 B woled F
9] A= duto] 71H(Delphi Method)S 53l A&7t 939 7uko] HEQIt}. vt 3ol A= olHd o] B4 ZH Y
Fe] o] AAHORE o]0 F AUSE Yo AAE A WFY Z2YA 7oA FEa] f1g 7]
U ejge A & A7) Hrk AR Aol S8 &4 74 849 1F A &8 S FAHCE
ok Astarat gk
2 AFolAME 72t Hh AES FoES AH THeA S
Aoz A8 s AREE 24 71%(Quadrant
Analysis)S =3I th Al-Debei®t Avisone AHEH & . HEJEA T2eM A|AEI9 J|& FAMT}
N9l A H8AS W v AT 8 ApE ol A M2 ol HY HA £
£ AE ool % A&t &l
T, 2 AFe A Bkek B HUrE 29 £ Fo A& KBS XR &FH L0 58 I AFY HEd
£3 WY E(Mixed-Methods Approach)& Z-&3t ik, T2 A2®S A7 A2 sl LED Wall, 7hvil e}
Venkatesh®} 5 A7AFE0] Y53 vhe 7o) AA-A EF AzE, AAIZ A AZES N F A Ve 74

£33 g 7]

Aol 34 W

oz
—l)

1. M8V}

S5t A4 299l B

FolTi¥, o)ef @ WY E ] ]yt

2t 54 GAE Ak 7Rke] dEARel tEo] sl W

Q20 A2 A
o RAgth

of B ML of

HAE7be o s v #x3td o AAA

AlZ o8 AR A

(==

Table 1. List of in-depth expert interview positioning

Experts Expert Career Institution Type Task

Expert 01 10-15 years Content Production Company Technical Supervisor
Expert 02 5-10 years Content Production Company Content Editing Director
Expert 03 10-15 years Content Production Company 3D Scanning
Expert 04 20 years more Cable and Satelite Broadcaster Technical Supervisor
Expert 05 15-20 years Cable and Satelite Broadcaster Content Editing Director
Expert 06 20 years more Public Broadcaster Technical Supervisor
Expert 07 20 years more Public Broadcaster T;/;Lt:iaz:la::rsoj:::\ll?gor
Expert 08 20 years more Public Broadcaster T:;Eﬁi:larrso:;g:/?:or
Expert 09 20 years more Public Broadcaster 3D Scanning
Expert 10 20 years more Public Broadcaster Content Cinematographer
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Fig. 2. KBS Virtual Production-Based on Realistic Content Production
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Table 2. Mean and standard deviation by Likert scale
Evaluation Visual Immersion Presence Spatial Holistic
Index Realism Presence Quality
Mean 4.30 4.50 4.00 3.80 4.20
Standard Deviations 0.67 0.71 0.47 0.63 0.42
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1. Overall Quality (M=4.20£0.42)
Mesh/texture quality vs LOD issues

“Excellent optimization” vs

“Needs retopology”

2. Presence (M=4.00£0.47)

Lighting consistency vs foot area concerns
"Excellent depth” vs "Flat background”

3. Content Immersion (M=4.50£0.71)

Stable tracking, natural transitions

“No distractions”, "Natural feel"
4. Visual Naturalness (M=4.3020.67)

Seamless lighting/color integration
“No disparity”, “Real-time natural”

5. Spatial Perception (M=3.8020.63)

“Stable” vs "Unnatural distance™
Motion parallax limitations

Bapert Opinion Positi

= Technical Limitations

- LOD pop-in, boundary exposure
- Severity assessment varies among
experts

+ Distant Background
- Boundary lines, color mismatch
- Need cleanup, depth enhancement

« Foot Area
- Poor representation, set issues
- Affects presence integration

= Camera Sync
- Response delays, panning problems
- Critical for immersion

Low Consensus

High Consensus

Negative Consensus Level (Agreement Among Baerts)

T2 3. ME7L e 24 Cjojoj I
Fig. 3. Expert Consensus Analysis Diagram
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