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ABSTRACT

This document describes the technologies related to internet protocol (IP)-based media production systems.
As high-capacity, high-quality data transmission increases, broadcast production platforms are shifting to IP.
The IP-based production system uses the network by sharing resources and is easy to control centrally. It also
facilitates software-based cloud production. A cloud IP-based media production platform can work regardless
of dedicated hardware and can easily collaborate. Associations and industrial groups have created common
standards related to production, and manufacturers are developing solutions with their technologies based on
their product competitiveness. This study investigates the open standard technologies used for IP-based media
production and technology trends in the ProAV industry and describes the production in the cloud environment

and cloud Al-based production technology trends.

KEYWORDS cloud-IP, media production, NMOS, ProAV, SMPTE

WL 913 Qlme} 7] %o wAstA A B4 A
H 2 Abgjo] FAS}E| T BT o] A Wel7t wigt

nltio] A2} AR 9L oke] Wl ART QY o whe} n|t]o] Aa} WAG|E 7|4 wWsle} 45}
et FIONNEE WY, 748 = AGANA W 7k Aie. 71 A2 Lopol A% SDI(Serial Digical
TE|7HA) Chopet BE 7143 AR VSR T Incerfacd) WAJ0] A ALSHO, 4K, 8K
REct AEA0R W o] A A o TAHYE e HolH ] As 277 kol

ok

S04 L5 AAE FHUOE o|FolHT, AUE W oluA| vltlol2 F5HE TEL G 2
93t 95 ARE )9 ARk ST YE  2Fo] SolubulA A% WAlo] BelHel dAHo|

* DOI: htps://doi.org/10.22648/ETRI.2022.].370607
* o] =E2 20229k PF (4471”4!15*1 )] Yo r FRFA7 Y70 A LS wol 23 AU[No. 2022-0-01028, F
S-E-1P 75k 184 wlr]o] A2} 7]% 7i.

2 A2 2243 4R
FATA L o) B A A 2ol e ol 8 % AT ©2022 SRHAENATY




28F 2 / 22HRE-IP J|8te| W& O|C|of XX Ol S8 65

AlE, B3 F28 49 B A& AlAd-S Zh3ofof
3t A Ade M 1} A AE] 0 2 M
SHA| = Aok A& 00 1P 72 =UshH=

ez SEPE AHIAE AAAHA A8 5 3
CH1l. 5G YIEEA 7] ERF o3 9] =t 7|3t
BlaLsto] g2 FEofl A Ab Zhof, A= AH|A
oFHl2Y A 7|81 E gof FHA mH o] 4HdolA
= g4l 719 wEIT HEYA o533t &
A/, H]t B Hilgo] A FHl= A2}
SF MBl & AlE GA7E QA ol" Y BE BAE

Sl SH=E Aot &0 o A " A2 1]

tjo] A2} wheichelo] Agtoleka £ 4 QITH2)

QY EBA AHIA Aelo] BATE A 2
A2 GEE W FANA A7 o] gl
o] YsHs FH=E 0] 8 4 Y= 2ol A2
2 S, njco] AR W 2 o] 719
o] Ag=o] offat 271, el W At o7}

43| Soliteh. A2} 7149] Aster W HE

=

€ Q1] 9 /H]|T] Q(ProAV: Professional Audiovisual)2} HF

% 9 ojcjo] u] Ak19] 7|&H ApEAo] ¥t &
Sol AT A%} 1719 Bu] 57 7H5Ao]

1t} 7]&o= A7 2 v ARt
sto] 7te) 2 vl S o] gafof HAT, A
2 7oAl AUPEETE Q10 A ojtf ALt

ez Azt My 2 5 glek 19 vjcjo] S

9] JFeo] dHHEA FRmolA FR7A Y

71%2 71 2tol B AE 2| A& AT E o]

ot dm N 9
X,
k1
3:0

=°] 3loH, FFEE Este] EA, ofxe7}
TV, HoIHTV & et EFONA AR5 A
Gl .

B A= 1P 7IREe] wjHof A &o ARE-H =
MEE #E 710l Hsl Lot ProAV AFl
M Az 7| ST v o] AlzE S ol A
Mg EE BE Ve, ST SA0AM Y Az 7
& 9 225 7|5 AL A1 714 53]t A

SRy

W AulEo] 1P 7|Hke] el A=A 1P
Az 71ek AA W8S B S SHlE T
ekt AR RS2 2 A Al B e
v o g =41 7]go] ZtujdE £ /NESA
AL, 7S AAY 2y Es2 E5) B2y A S4A
o] 7lee HAAZI AL HeAsRITt. Agn] SjAF S4
o] ZA £ e AR do 28449 ¢
AL 7 5= e, 57 ARAL |9 Z3E

FE5E A Y= 559 22 EBU(European Broad-
casting Union), SMPTE(Society of Motion Picture and
Television Engineers), AMWA(Advanced Media Workflow
Association), VSF(Video Service Forum), AIMS(Alliance
for IP Media Solutions), AES(Audio Engineering Society) 2k
22 AA E A gAE SHOE o] FoF
IP AZS] tEA Q] 37 RECE HAS AT EE
91 SMPTE ST 20222} ST 21103} Alo] & #+&] A&
QI NMOS7} et

Jt. SMPTE
SMPTEL v]t]o] el @sjo]o] s} & e
A Ad TP} 1 Yol A Aesols wa



66 HXSLS3HENM H372 H6= 20221 12¢

o ZE3F FAR 6007 o9 EES 7HA AL 9
T} SMPTE+= 19890 #E0 & A4 & o] AR
=d SDI #HA]9] G4 A E2o|A] IPR 9] Mg
< 9t 220 FRA R IS Hot. 15
SMPTE ST 2110 IP YIEQF oA 2T]Q, H|T]
9 9 flo]HE #&517] I3t #EolTh. ST 21100]
TH=0]A]7] o] 2007'd°] A7 E SMPTE ST 2022
& 7]&0] MPTEG-2 TS9] ¥4 & HolE & &

A SDIE HU| A1 1P Y EQAR Adstr] ¢
St #Zo|th. SMPTE ST 21102 Q0] 2, H|t]Q U
Hlo]B & FolA Hul= Zlo] otz 9] 7|2
AEY O Festo] [P Y ET R Hdoh= 4]
O ST 2022H T} {FATH Y AEZS-E A3t
IP YIEQ|329] A%t 3 85, W84S 7t
A= o8 259 857} oA HA] ST 21109]
A= 3Gbps Ti= 71 o] hEZ 7HA = 79
% 24, HYRE AEot= A7 EFStEE
FEATH3-9]. ERL, e H HEQ ] =3

e

0Ol

08 BAG 4 G AL A ofe 37
A 7ro) AT AT L84S A USHEE 47

=ik SMPTE ST 2110 ¥3& 742 3 13} Zo]
A ~H) Eroln, Qb5 /H|4E vt /et e, Bt
tloe] EAZ FAHE 281 B FA=Z ST-
21109 ST 2022-6 AE P7}0] AFS 2242 A 9]

H 1 SMPTE ST 2110 & M 714

ID Name
ST 2110-10 System Timing and Definitions
ST 2110-20 Uncompressed Active Video
ST 2110-21 Traffic Shaping and Delivery Timing for
Video
ST 2110-22 Constant Bit—-Rate Compressed Video
ST 2110-30 PCM Digital Audio
ST 2110-31 AES Transparent Transport
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I 2 NMOS Interface Specifications

ID Name Spec. Status
_ Discovery & )
1S-04 Registration API Published & Stable
Is-05 | Device Connection Published & Stable
Management
I1S-06 Network Control Deprecated
I1S-07 Event & Tally Published
Is-0g | Audio Channel Published & Stable
Mapping
1S-09 System Parameters Published
IS-10 Authorization Published
IS-11 Stream Compatibility Work in Progress
Management
I1S-12 Control Protocol Work in Progress
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AES Advanced Encryption Standard

AES Audio Engineering Society

Al Artificial Intelligence

AIMS Alliance for IP Media Solutions

AMWA Advanced Media Workflow
Association

API Application Programming Interface

ARQ Automatic Repeat Request

CDN Content Delivery Network

DASH Dynamic Adaptive Streaming over
HTTP

DRM Digital Rights Management

EBU European Broadcasting Union

FEC Forward Error Correction

HDMI High-Definition Multimedia
Interface

HDR High Dynamic Range

HLS HTTP Live Streaming

HTTP Hypertext Transfer Protocol

IPMX IP Media Experience

IS Interface Specification

ITU-T International Telecommunication
Union-Telecommunication

JPEG Joint Photographic Experts Group

JT-NM Joint Task Force on Networked Media

KVM Kernel-based Virtual Machine
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LAN Local Area Network (3]
MPEG Moving Picture Experts Group ul
NDI Network Device Interface
NMOS Networked Media Open Specifications 5]
NPN Non-Public Network
OBS Open Broadcaster Software
OTT Over The Top g
ProAV Professional Audiovisual
PTZ Pan-Tilt-Zoom 7]
RTMP Real Time Messaging Protocol
RTSP Real Time Streaming Protocol (8]
SDI Serial Digital Interface .
SDVoE Software Defined Video over Ethernet
SMPTE Society of Motion Picture and [10]
Television Engineers 1]
SRT Secure Reliable Transport
TCP Transmission Control Protocol
uDP User Datagram Protocol 12
URLLC Ultra Reliable Low Latency [13]
Communications [14]
VSF Video Service Forum
VQEG Video Quality Experts Group
WAN Wide Area Network (5]
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[l daF 9, "9s Qmeto 4L 9 JHME 58,7 [16]
TXSHSLEA, M34d M3, 2019, pp. 23-33.
[2] D. Gomez-Barquero et al., “IEEE TRANSACTIONS ON
BROADCASTING special issue on: 5G media production,
contribution, and distribution,” IEEE Trans. Broadcast., [17]

vol. 68, no. 2, 2022, pp. 415-421.
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