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Preface

1 Purpose

The purpose of this technical report is to introduce significant trends in services and
technology within the broadcast media field as of 2024, set against the backdrop of
the rapidly evolving media landscape. This report aims to provide a comprehensive
overview of key technologies and services that are driving the future of broadcast
media. The focus areas include global Al trends in the broadcasting sector, the current
status of Al applications for broadcast voice and subtitle processing, music auto-
tagging for production purposes, diversification in radio content consumption and
online streaming analytics, advertisement insertion technology for FAST services, and
high—precision location information services leveraging various network technologies.
Through an in—depth explanation of these core areas, this report seeks to contribute
to the development of future standardization technologies in broadcast media and
provide insights that can guide the future direction of services and technology in the
industry.

2 Summary

This technical report focuses on six key areas and provides a comprehensive overview
of trends, including the latest services and technologies across the broadcast media
sector, with a particular focus on Al developments within the industry. First, it examines
the transformative impact of Al on broadcast media by analyzing global trends in Al
technology showcased at major industry events such as NAB 2024 and IBC 2024.
Additionally, this report explores Al applications in voice and subtitle processing, which
support more efficient production and accessibility, and addresses advancements in
deep learning—based music auto—tagging aimed at improving content classification for
media production. It then examines shifts in radio content consumption, with a focus
on online streaming statistics and the growing need for accurate audience metrics in
the digital age. The report also covers developments in advertising insertion technology
for the free ad—supported streaming television (FAST) service, offering a new revenue
model for content distribution in the TV sector. Lastly, it analyzes high—precision
location services and technologies using various network technologies, such as GNSS
and ATSC 3.0.

3 Relationship to Reference Standards

None.
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https://terms.tta.or.kr/dictionary/dictionaryView.do?subject=%EB%AC%B4%EC%84%A0%EB%9E%9C
https://terms.tta.or.kr/dictionary/dictionaryView.do?subject=%EC%99%80%EC%9D%B4%ED%8C%8C%EC%9D%B4
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https://namu.wiki/w/Android

OIHYS0ICIHEESLHET(RR2ESR)
3.3 QtEZ0|E QEZEIE(Android Automotive)
Android Automotive= A& &XIE IVI(In-Vehicle Infortainment) AlA& Android 0HZ 2l
Aol&L LA 2 X 2 EFAF Android OHE2IAHI0IEE A &ot= Jl= Android S S
OICt. Android Automotive= AndroidOld, Android?t =28 ZE
AndroidE QIEHIQIHEE et B JIsES R&E SHE2

2 @3 AMEH Jls & D=0 et NS =IHetC.
[&H] https://chuuu—devcamp.tistory.com/71
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3.4
SEZZHN 1] Z2H0| 295 =

]
oy
e
=2
{0
o
ror
o
>
=)
=)
2l
(=)
!
e
£0
=
Qj

[SX] U0l XIA&eHD}

3.5 X0 ™el (Natural Language Processing, NLP)

ZHREE 0I2ol AtE2 UANE =40t HMelots Ji=.

[EX] TTAZESAUENHAH

3.6 2 (Modal)

AEOl JIAHIR &5 &ZotH =80 AtEote 222 RE

S2Y(modal)2 A0S, 84 S ChYst ZOHMAM "EHEH'LE "RE'2 20l AtESHC. O
E =0 Y Z2O0HMN 222 S8 SHE S22 89= Adot= 2als Lt
ANHSUAME 2HAtl =2X0l & et s HEotH 0|88 AYAE dYole =E
o QAE O0|SHt

3.7 24 0I23T P& (Hidden Markov Model, HMM)

24 022X LY(HMM)UIA = AEli(state) 32t AN AL ==& (output)& 20t
ZEECH (et =8E 3292 JK 1D sHE AMEl(state) 32 E FHSCH 24 OF
23T RU(HMM)2 S4 oAl X0 XMel, 8% 2lAl(gesture recognition) St 20|
2 == HOIHE SHECSZ HEH 240t 2= EE2E =20ot= ol ==
= CH

=
0
08

t(Artificial Neural Network)

3.8 23
= S= T2 A4BZ0 =HQol FEE ARE AL SE.

AtE &
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3.9 =& AMZAU(Recurrent Neural Network, RNN)
AAHE OIOIE (time—series data)2?t 20| Al2t2l S0 M2t Halel=E OO0IEE s&ot
Jl st A= JIH &&(Deep learning) 2 €.

[EXH] TTARESAZ0HAIE
3.10 & J|gt J]H ¥ <A (Rule—Based Machine Translation, RBMT) / SHZE J|H ¢

(Statistical Machine Translation, SMT) / &lA 2 J|H Y <= (Neural Machine Translation,
NMT)

HEHOZ JIH HYls S AN BHYE RES 0|Edls #& DB J|H HA
(RBMT: Rule—Based Machine Translation)dt 221} oHE HA20| CHEH ol 22X
(corpus) OIOIEIE E=Z06t= EHX J|H HA(SMT: Statistical Machine Translation)O]
F=2 AI2EZ0 SCH 201380 2D oY BHAS AI0|S 2HHE QolZ8 AlFUOZ stE
ol= 2EO0l MEURH, JIEQ SHA J|H HASMT)EO 248 8= EAC0H
[EXH] TTARESAZ20ALA

3.11 222l S g4 MUIA(Over-The-Top, OTT)

OIHUIZ2 Soll 3Lt S0, TV &8 S22 sd A2 Mot MblA.

[EX] TTAEEESAZ0 AN

3.12 2 X3 (Quantization)

lad AMSE KREHe 42 2oz 2Ate ot A

[EX] TTAEEESAZ0 AN

3.13 ZEz2l0fl & (Fourier Transform)

NS E Fl4 42202 2ollols X%

[EX] TTAEEESAMZ0 AN

3.14 271 X=H(Ad Block)

PCLI Z2RJI0IA hosts IS BHAG=E YUY, BelXNo Ea:lo_l MNE S92 o
2 2D M SAS IHGHH AE CIHIOIAWAMN 210 HMHES Xtcsi=E 1"

[EH] L2
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https://namu.wiki/w/%EA%B4%91%EA%B3%A0%20%EC%B0%A8%EB%BB%AS

oTT
AOD
EPG
ANN
ASR
HMM
LSTM
NLG
NLP
NLU
NMT
RBMT
RNN
SMT
HLS

Over The Top

Audio On Demand

Electronic Program Guide
Artificial Neural Network
Automatic Speech Recognition
Hidden Markov Model

Long Short-Term Memory
Natural Language Generation
Natural Language Processing
Natural Language Understanding
Neural Machine Translation
Rule—-Based Machine Translation
Recurrent Neural Network
Statistical Machine Translation
HTTP Live Streaming
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NLP

Natural Language Processing

NLG

Natural
Language

NLU
Natural
Language
Understanding

Generation

(02 6-1) NLP, LNU, NLG ZXH HE&
[&X] AX SEMANTICS https://www.ax—semantics.com/en/blog/natural-language—

generation—explained

£ XA Hel JI=E2 task JELz2 RIS M SHEH2 "HAEZ HEG=
Speech-to-text(STT)J|&, HAES SHOZ HHEGHE Text-to—speech(TTS) Jl=, 1
2l HAEE 0|0IXIEZ Bl&5t= Jl=(Text-to—image)2 Text-to-Data20tE2 EFE
= RULH 0] 20tz HAES H=0H 4 s e EE2= 3ot FHMZ =2 St
Ol 20l =20 U= M =20F0ILCH.

Image by NLPlanet

i R
(D2 6-1) X0l Mel JIs 28

[&X] Medium https://medium.com/nlplanet/two—minutes—nlp—33—important—nlp—

tasks—explained—31e2caad2blb

6.2.2 & Al Iz ¢H

Al Jlgt 4 oAl Tter MM, X8 B 4 &4 Jlzs 28 BHE2 A9 2dt
927 AOM, Eo5| ZHY Y =2 HOIH s, EHAZH(Transformer) 2|8 013
Biel £0l & JIE & ez ZEILEC.

S4 QIA(ASR) JIs2 MEXS S48 EAEZ HEole Jls2, ChYs Ao &
%= OloHot) HESHH 2A4E = UEE LMWL =D/19 4 QA J=2 EF
SEAHOI S & HIst=E A|AE0IRCH, =2 24 fi2323=Z 2EHMM) Y 22 SAHA
DS AISSIH 4 AMSE ME CAGl= ZAOI/ACH. il 20108 T 0lF Eeld
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Chinese (Simplified) x & Japanese

¥ Chinese (Traditior

Glassaries

{4 Chinese (Simplified)

(O 6-2) XL8 AtSl Al g1 D]
[&X] XL8 https://www.xI8.ai/products/mediacat—translate

14 FBMF-TR-017



https://news.sktelecom.com/171867
https://www.xl8.ai/products/mediacat-translate

A

=

OIHLSOICIHEZEHEFT (I 2EER)
al

=L

~
=

e Melel Jls

g

Al D|
s Al J1=0l

6.3.5

TR R BT WA TA B s WMEUDT B A

ol — o HOR 5%~ WA s o, WbaE S W oF

IR N mmw_ g  ®<T o A

ol © K o o) 00 4 ) AR R = _ &

X 0 = o oJ o <0 - < i JJ e AU KE o o] & = 5

= nJ ol o <0 o _ o o — o ® OF <D )

T T I = Bamo = H w & o

— K — . = o =< -

CLwES w gy ___MOEE%OM__%:I#m ®

s2%ga _Mad Lhgmesdse !

Sz 0 g5y ¥ oo 25w o ROKH =
0H i wil WA A

m_‘mo.r_._.._un_uﬂ Lu.rMocI. ﬁ_._a& . g H = = | =

o L WRED = ol o U B =9 @ =< =z wm .' AN

o o M O M= m Qo - ] =)
4 I o ooy o

O g K H Y __pami_o:_o B R R 2M o o M =S RN S | v

< e 230 Mo~ o S5 W2 Ll S

Ho — Ko _ W O - R e S~ 1] el Lt ©

R - A o ms o < 8 X WiCE 3

L - o W g S WL <l g i 3

IR T z0 B o S 2 L, o8 - o

|E|_H¢O._| TA_Hl_JH_J._H_. p o_Erm o <k O <0 nn\w.

oy B8R SN =B Iy zz=5 38 ¢ ® L _

ﬂluvmmo_.,% _:aENaNm ﬂ__gwo%_gomx_.pa\w § £ § # ol

= = | Zl o = I & o

N oz 2 ImtEs gl s A I I =

oy o = io R X = ic X T — T

mOR= Joa] nE LSRRG DS :

“ W s 0o S 8

m2sme wiWs - T L L=

amz o — E_ﬂ 5w w0 —< o_a @ .__._ Bl o_E 110 M_

T P L o WrpwEo™ S E T

T D wa ~ W0 s DA e 2

S =W 52 .~ _ 00 = _ 3 = 7 g 0

1l = D 0 &

N oo = U 2 = = =

S o G TN W ow DSy EEy

RO oy D oy AU 2 Rk N wm o =g N s

W ygams®Pw, o B o Ny Spgmsz 2 S

cE T g mn, AWy @ W g SmRo@ O

mE@mW THsg o0 » oz IR MOWHS G

___gg_ﬁxo:o_o_;__oTamA; W mgomunsm

W e @ S w0 =W olD

o)l R0 OF W v Of o= W B o © © Kk 3 X S OO MWD

data

FBMF-TR-017

Ol &l
15
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https://huggingface.co/learn/audio-course/chapter1/audio_data

2 24 AlS Hel Dl D12 EMMAIMH(Transformer) REXEZ J|Bto2 &t 24
Ol Al do] =]E 0|20 UL oloidet 28 AlEAS 84 HOIEHE &Sz Hel
g

KBSE 202044 &t= z=2 MAE Al ‘MLt Mdts "AHOEX Z2OHS
SERUACE Ol UIOIHZURE Jls=S HES A2z, UL HMAX, M 2046t
< st AR E Al DJIt 20t =&t A

o AT D MM, A
o

oz JIEULCL M

MON-SUN
FM 89.1MHz 4 App.KONG

(08 6-3) KBS 202 Zg g "AHOIEX EAH
[£X] MyloveKBS
https://mylovekbs.kbs.co.kr/index.html?source=mylovekbs&sname=mylovekbs&stype=
blog&contents_id=70000000402009

KT 20213 Al 84 4 JI=2 086t 10210l & It AoflES S48 =
1 etbiets 3HE MAEGHULCH sE ‘ E
old’ ¢&0l =4
Text to Speech)0] =

20 SO HOIHE #&35t0 MSH &8 Al 222 Al AFHE 01522 246t

[ E o

AULH.

s
gt Jl=(P-TTS, Personalized
J

baolo] s, 23
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S5 SEEL =, JIEQ dOoIHS0l HERHCZ HE F(x)E S&otES ote U,
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Figure 2. Residual learning: a building block.
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Redundant Timing Sources

(3)

GPS
PTP/fiber _—
Redundant
. . - time Reference Time
Atomic clock (cesium/rubidium) —— ) >
keeping
system

Neighboring ATSC 3.0 TV stations ——

eloran —

(08 10-7) ©2 TV IS 288 DFY A2 F2 I g2

[£X] https://www.nab.org/bps/

BPSE GiLt 0142 TV EIE Sofl 9IXE F/E 4+ U2H, =49
]

TV Bl ASE 28ol% HS N8 91X =0l IStk 2/
HEE NZE Y2 100018 OIS B NSES =28 & UG 012 EESH0 GPS
AMSOF 2OEE TA XY, 1E AS LA NN L Al BIUA DS, 25, M 7
Z S X OIY MHIAD PEE OYs 200 HBE 4 UCH

Pseudorange Multilateration Concept

@
,//
0 / Pseudorange equations:
N A
% n =y —x)2+0 —y)2+ct
N (X2,y2)
2 o - r, =y — )2+ (y, —y)2 +ct
e
: ry = /(%3 — %) + (y3 — y)? +¢t

(x1,y1) B ,d{
=) @

(x,y)
t: receiver clock offset

c: speed of light

(x3,y3)

(08 10-8) 8242 TV BH/E &5 AX HFEE AHLdt=s &Y

[=X] https://www.nab.org/bps/

o
N

. FIHEel Al

- ATSC 3.0= Soff TV &&=0| 0/0] 2851 A=s 23 s
gl0l BPS AIAEIS &l HHZE = U
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o &2 JIXle U2 =012 2122 J|H= L.
10.5 =28 HYU GPS AXNEHAIAEI(KASS)

=28 Ha GPS {AXIEAAlAE (Korean Augmentation Satellite System, 016+ KASS)
2 GPS(Global Positioning System)2l Xl ¥&4S =0[J] st |4 It EF AlA
HOZM, JIE GPS AlS 0|2 Al 2MoleE X HE9 HsHEE2 1~-30/IE =02
SEAFAIZICY.

p o

71T : GPS AT $3-HE
7 | S0 GPS 4158 8]0 SMHEA X
S S|S0 T
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FWEAUE §4dSBASHE MRS 4
HEH =S SBAS SR
MRS B s

TN - BY- 22V Y3
2 |E= UI0JER ARRSI R 5Hwe}
A S AT A SBAS UIAIX] 4

HPMT UE
227 |- XHERE SOl SMRIE %
B X}7| #IX| WL (GPS

OjLY ARLISH MRS AR S A Xhs MO

(08 10-9) =2 TV EtHE E 25t /Xl FE2E Hitote 2y
[EX] I ELNER BEEXg, =28 SZALAME(KASS) 2 AU =22 WY
KASSE EE0tH &H CS0t 22 S JIUEg = UL
- XA X &3 orMAIZL X% 2AHLU0 RS 32 HdF¥S Jts
OtH ot 322 EEEE dHas = UL
- Ogst 28532 29 KNAGHH 3o =522 SIHAIZIH, 02 Sl
gE 299 SE4= FHAIZICH
SENSRE T zMX HLEEI =2 KNLSE(ReH S24H0HM KASSE 2 x2 2
gotd, HAHECZ e Se= Sig AH=EsS I AT 8, KASS ¢dls MBS
?st BB 23I1E FIt LAGHD 2o AHFHQ NHHIAE H3E = A= I8t
£ 2sAI11, Y AX FEE 2HUZES Sdi H3ot= KDAS(Korean Differential
Augmentation System) MBIAES A&t CHZsH KX DB A 20HIAC MS Al
52 FBMF-TR-017



OIHLSOICIHEZEHEFT (I 2EER)

X0
Jjo

ol

Rr

KASS= st= WHAE AIZE =

5%
S+

i
@

=

Heiel Xl

=<

N Al
oo

F

O
[y

HEol, &z

StCE.

MZ2 AIAEO0ID]
H

=
—

o3
<+
ioll
i}
K]
ol
00

ol
RI

m
Kt
il

otH, 0

; RJ

-

ol
2l

ol

o]
ol

JU

fm et
1o

[0

00

|/\‘|9
oS T

o

HXI AL,

0

Ol AT o

|

[s=)

AE A

q

=S
4 o

tCt. LEO(Low Earth Orbit)
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o=z J|IECC,
J|Z& GNSS(Global Navigation Satellite System) dls= &, ALK

10.6 LEO PNT :
MY (Jamming) 3t AZZ(Spoofing)
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GEOSTATIONARY EARTH ORBIT (GEO)

Orbit: 35,786km

Earth Coverage: Very large (min. 3 satellites required)
Beam footprint size/km: 200-3500

Latency: High (~250 to 500ms)

# Active: ~541

Usage:

* Mobile Backhaul

« Weather data & Broadcast TV

« HTS technology allow basic MBB

Go
~

OlHSES0ICIHEZTZIHIZ (2

MEDIUM EARTH ORBIT (MEO)

Orbit: 2,000 to 34,000km

Earth Coverage: Large (min. 6 satellites required)

Beam footprint size/km: 100-1000

Latency: Medium (~180ms)

# Active: ~159

Usage:

« PNT (GNSS, GPS)

« Higher throughput (HTS) Backhaul & data connectivity

L) L)
<" <"
MEO LEO

=F)

H0

LOW EARTH ORBIT (LEO)

Orbit: 500 to 2000km

Earth Coverage: Small (100-1000 satellites required)
Beam footprint size/km: 100-1000

Latency: Low (~40ms)

# Active: >3,700

Usage:

« Higher throughput & lower latency data services
« Direct to phone connectivity

» 3D Positioning

Potential:

» PNT (Relay or Satellite Time and Location [STL])

(12 10-10) GEO, MEO, LEO A= HI

[& X ] Satellite Today “Schematic of Orbital Altitudes and Coverage Areas”, 2020

INTRODUCING
PULSAR

The world's first commercial precision satellite navigation service

Accuracy down to 2 C I I l with over

1 5 0 X higher received power than GPS

S UL AR

(02 10-11) Xona Space Systems2| Pulsar &

[&H] Xona Space Systems, “Introducing Pulsar”, 2024

O

an Space Agency)%t &6}
O| )\o:i O|/\—10§ __'_J.A-i

—

AHQCIS GMV(GMV Innovating Solutions)= ESA(Europe
0 LEO PNT Al Z2HEZE 0|21 ULL 0 ZZHE= F 54
Galileo) AIAEIS E&61)| 918t SHEE I U1, UHF, L, S, C

HHESE 288 AMSE Sl JI&E GNSS2 JlsS &6 As9 RZEY 2Al JIss
2dAIZteZ MBS WEOICH
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