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Ⅰ. 서 론

XR) V‘ (Meta)A� úÅ �W � ‹w wI 	

‚ 	RA� <=� �¡F) Õ " J V‘ � —
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L � Æ� © U01 "I:< . �h £¤ 01 l -
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C47¦ j< . ‹ � 1L XR- �{ & � � ^ñs

� U�< [1]-[4].

그림 1. XR 개념도
Fig. 1. XR XR concept diagram
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Ⅱ. 기존 XR 스튜디오 활용 분석

2.1 실감 콘텐츠 기술
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2.2 XR 스튜디오의 정의 및 분류
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2.3 국내 XR 스튜디오 현황
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표 1. 국내 XR 스튜디오 현황
Table 1. Current status of domestic XR studios

Company Name Established Size
LED

Technolog

XON studios
XON studio
LED wall

2020
About
660 m²

AOTO

Vive studios Vive studios 2021
About
1,157 m²

AOTO

VA
corporation

Studio
hanam

2021
About
1,686 m²

ROE

Giant step
A.I-one
studio

2021
About
991 m²

LG

Dexter
studio

D1 studio 2021
About
660 m²

AOTO
+RCE

CJ E&M
Virtual
production
stage

2022
About
1,653 m²

Samsung

SK telecom
SK team
studio

2022
About
495 m²

AOTO

2.4 해외 XR 스튜디오 현황
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R01 <=� A �� m	FG , A ø �̀ ?¹@J
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IÚÛ�� x�s�< . � � , unreal engine� ��F

k yæ� wI �̈� \̂ R01 « Ì @ FG , m

Û H�� – F F¦ mÛ- ‚3(� � �̂ Y < .
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Epic games- unreal engineL XR —¸ ä •A�

9 ¹ ��o) Ëu� À; E Š01 , \̂ R 3D 
mÛ Œ41 ��o¦ j< . <=� l - œ � s

+ 1 ; ÑA� unreal engine� ��Fk \̂ R ^ñ

ƒ
h m	FG , mÛ�̀ � Ì � 1 FÀ ^ñ@

°�� �
F¦ , K � A� ² ñ@J z ’„� � �
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2.5 기존 XR 스튜디오 필수 구축 요소

XR —¸ ä •h ³ � F� zZ�) µ�@J ^

—l C± �̀ µCF< . k�A) 
ä ‰ � � , 
LED wall, Å1ú . —Å K , ø VP Ñ aÇ ^— l , 
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ä ‰ � �
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�@Fk wI �̈
- r«h ‚6FG , ¡�s

� H) $ < � H- ¡�sh ‚6Fk � I- ™

Å Ad Ÿ� l6F) C±�< ​​.

2.5.1 Media server

Media server- �tL LED wall�N Å1ú .

—Å K � ,Z �[ mÛ: ‹ aÊ � ç^F) �

��o) � � �< . � � � ) AR ‹ aÊ � ç�F

) �tŒ žÈFG , �� ð@A OP ø VP ¿1

� ) ,€@01 ³ � E � j< . ��f- media 
server) unreal engine ‹ aÊ �N unity ‹ aÊ � 6

/FG , m Û A OP�) �ó mÛ + 1‹ � � È

� ³ � E � j< .
MC �t01) <¥
 � < .
LED, chroma screen volume 4(

LED wall output
Virtual set graphic mapping
3rd party device integration
VR graphic mapping
Tracking

Calibration
Scene time line
Snap shot memory
Scene switching
�d� �t̀ L 
ä ‰ � � w yæ� ^ñ@

C4� ~ � Iv ^ . ¦ , <=� l - œ E � = J 6

Ñ �̈A� ƒÄ@01 ��¤ � jÀ �< .

2.5.2 XR „ —= �6

� 0 � s mÛ K � A�) � T chroma-keyP

Í¹) �*� ��Fk , b:c A �A� ü� �

• CGh - T) l¾01 K\A� 4KF� Â <

� š �̀ ü� F•< .

표 2. Chromakey 및 LED wall 방식의 특징 비교
Table 2. Comparison of characteristics of chromakey and
LED wall methods

Category LED wall method Chroma-key method
Commo
-nalities

* Cost and time savings on location
* Multiple scenes possible in a single space

Advantages

* Minimization of
post-production
* Time and cost reduction
in production
* Easy modification: early
content planning possible
* Enhanced actor
immersion
* Realistic lighting possible
* High-quality video through
post-production
* Versatile output options
* Simple production process
* Cost reduction in
production setup

* Minimal post-production
* Time and cost
reduction in production
* Early content planning
possible
* Enhanced actor
immersion
* Realistic lighting
possible
* High-quality video
through post-production
* Versatile output options
* Simple production
process
* Cost reduction in
production setup

Disadva
-ntages

* High cost: XR, LED wall
* High-spec equipment
required
* Sophisticated lighting
* Color accuracy process
* Mandatory
post-production (high time
and cost)
* Spill: Chroma color
affects skin tone, requiring
removal
* Challenging long-term
pre-production and
modifications
* Lower actor immersion

* Costly: Requires
sophisticated lighting and
high-spec equipment
* Mandatory
post-production, which is
expensive and
time-consuming
* Spill issues: Chroma
color can affect skin
tones, necessitating
removal work
* Difficult to modify in
long-term pre-production
and post-production
* Can diminish actor
immersion
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<¥- ç 2) chroma-keyQ LED wall l¾- �

5 � œ ��� 
¹Fk N‘ O U�G , ‹ � 2)

chromakey l¾- —¸ ä • 4}�< [12].

그림 2. Chromakey 및 LED Wall 방식의 스튜디오
Fig. 2. Chromakey and LED Wall style studio

2.5.3 LED wall

‹ � 3L LED wall l¾- r�@J 4}�G , 
—¸ ä • XR� LED î 9 L MÞ� HÄA �Fk

 ø 4ó@J C4� ~ � � )< . r�@01 LED 
ç^ 1 Œ) 50~60Hz ¡ zA� 3,840Hz, 4,800Hz, 
� ) 7,680Hz�< . ¹ + •̂ •�Ñ) ü� ø VP
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 È � þÿo‰É �< . —

Ž ’P� Î $’A�) 1/16 � ) 1/32h ��FG , 
LED ±�- Ê � Å�) mÛF) ­ ë ‚ A OP

� P� � j0G , � � 1.0mmA� 2.7mm ��-

VJ g Ê � Å�Q 2.5mmA� 3.5mm ��- £

p œ k� LED Ê � Å�h �� �< . �) mÛ

­ ë ‚ œ �� ð@A OP  ø BCFG , —¸ ä

• 	R Å�QŒ � �́  vw j< [5][6].
LED î 9 - ‚ÕL 2•� rental cabinet ‘ - -

Ñd— ‘ - 01 , «F) U� <=� LED wall 
volume ä �J 4(A @€F< . LED ç Ñ N d œ

��� f A � «) $ < H ä • �Úh � 
 Fk

LED wallA ç �̂< . HDMI, DisplayPort � ) 12G 
SDI 3•� ��Fk 4K �I- ZIŒh Á�Z

É �< . � � H) genlock� µC1 �< .
LED + 1•�) kd ¥ H � � FN- � 
 61

ç^E � j) A �1 •€F) F’ õ ‰ œ ± +

Ñ õ ‰< . LED + 1•�) �Õ LED —= �6A�

10& �I- + 1•�h ��Fk FN- ©¹—

LED Ô � 4KE � j< . � A �� ,Z /F)

4(01 ¥ H � � A �E � j< .

2.5.4 Tracking system

�@ ^— l L � w6 l¾ , ! � ‚Õ (Optical 
type system)
 E …Ì ‚Õ (Encoder type system)0
1 ���h ��E � j< . � l¾ $ � ññ-

� 5 � � w6¦ j< . K. live l - A�) E …Ì

l¾� 9 ¹ ��o¦ j)� , � l¾A�) ÑP

�ž’A E …Ìh , «Fk z« 
+h þ��< . 
� � , ø VP- t 
+ ŸL Free D + 1ÿ / � �

�Fk � 
 � • , \̂ R01 s ¹ � E Š (Unreal 
engine) °- wI	R 1 z«Q ¡�sFk ø V

P- 4ŒQ sñA OP wI �̈ A �� 
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� � h ,Z LED wall1 - ��< . 
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ñ ø VP1�� Zoom, Pan Tilt, X, Y, ZÓ �¡

��� Ÿ- Ñ aÇ �Úh ��E � j< . ��:

���) 3D ‹ aÊ - z« ���Q •€Fk ¢

ö@01 A � œ AR ‹ aÊ � �¡̂ Ç � j< . 
� 

� ,Z wI �̈L ���AÀ Ë� ¡ -

F � m	FÀ :< . ‹ � 3L ÑP�žÑQ 1+ Ï

— Å•J �Š�< .

그림 3. Encoder 트라이포트와 로보틱스 크레인
Fig. 3. Encoder tripod and robotics crane

2.5.5 Sync/Genlock

XR� $ < ä£ �—) FN- ¡��Úh µC

1 FG , �h zFk Genlock� µCF< . �T 3rd 
Party � H R- 3•A� ¡�sw �“‰66 ô

0š sš [̈ ^ kd �fA� sš •÷w '

>E � j< . �h l6F� zZ ø VP , LED ç
Ñ N d , 
ä ‰ � � , Pø� Ÿ $ < ��A ¡�

sh @�ZÉ �< . � H R- 
Ô� ¡�s) ^

—l [ó- r (� ‚6F¦ , /�� ³ � � w

tFÀ �< .
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2.5.6 Camera

$ < ø VP) ¡r� •�ï̂ h ��ZÉ C4

F) wI	R- sš� m�1 m	E � j< . <

# ø VP $%L ñ� < # •�ï̂ h - 
 FÀ
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ß1à · � l¾- [� · � l¾ ø VPh ÃÚ

�< . q G , 
A < # ø VP $%� žÈ: �

ø , $ < ø VP- � I �u� w � ˆ K ø VPA
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µCF< . $ < ø VP) Genlock� ,Z ¡�so

‰É �< . ç 3L N @ · �Q ß1à · � l¾-
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표 3. 글로벌 셔터 및 롤링 셔터 방식 카메라 비교
Table 3. Comparison of global shutter and rolling shutter
cameras

Category Price
xposure
time

Frame
rate

Moving
subject

Global
shutter High Short Fast Good

Rolling
shutter Low Long Slow Poor

2.6 기존 XR 스튜디오의 한계
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Ⅲ. 신규 다채널 XR live 스튜디오 구축
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3.1 신규 Media server 구축 및 제작 과정
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그림 4. LED wall를 활용한 XR 프로그램 제작 과정
Fig. 4. XR program production process using LED wall
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3.2 신규 다채널 XR live 스튜디오 시스템 설계
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그림 5. 다채널 XR live 스튜디오 구축 설계
Fig. 5. Multi-channel XR live studio construction design
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3.3 XR live 스튜디오 효율적 인력 구성 방안
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