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Abstract

Hybrid broadcasts utilizing heterogeneous networks can provide not only uniform broadcasting services but also various services
using broadcast networks and communication networks. In particular, as content is consumed in various countries and regions,
demands for personalized services continue to increase, and research on content insertion technology utilizing heterogeneous
networks has been actively conducted. The most important technical challenge when inserting content based on heterogeneous
networks is that the start of the inserted content, which replaces the original broadcast content at the time of content insertion,
should proceed smoothly, and it must be able to accurately return to the original broadcast content. Currently, UHD broadcasting
is converted to digital. However, since there is a system that supports the frame rate used in the analog method, when content
insertion occurs in a conventional UHD broadcasting service, there is a problem in decoding the broadcast and inserted content.
Since the replacement cost of the broadcasting system is astronomical, this paper proposes a content insertion method using by
frame control that can support analog methods without replacing transmission equipment.
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1. AE| ax DI LH_JJBJ
Table 1. Semantics of AEI®!
Element or Attribute Name Use Description
AEI| Specifies event Stream
@assetld Mandatory Identifier of MMT asset for time reference
@mpuSegNum Mandatory Sequence number of anchor MPU for time reference
@timestamp Mandatory Presentation time of Anchor MPU
Eventstream
: URN or URL syntax.
@schemeldUri Mandatory When used as URL, specify it gs an Internet location.
@value Optional Defined by the owner of the scheme identified in the @schemeldUri attribute.
@timescale A time unit used to derive different real-time period values from an event element.
Event
@presentationTime Optional Event presentation time associated with the start of thg Period element, initialized to '0" if the
value does not exist.
@duration Optional Event play time, unknown if value does not exist.
@id Optional Event identifiers, events with equal content in an event element, and events with attribute
values have the same value.

R R ERYOPAR Rt
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A ko] vl 71l A3k IBB AW 2= MPEG Media
Transport(MMT)"”! ¥ Real time Object delivery Over Uni-
directional Transpor(ROUTE)/Dynamic Adaptive Stream-

ing over HTTP(DASH)™ A&l ] Event Signaling EF<
7o g A/ FA oMEE A skl Utk

1. MMT A|A&! 7]t Event Signaling

£ HellXs MMT Al 299 A3} 524 o[WlE AL
g A g isiA A gt MMT Al2g o] A o]
HE A7 o] 7Z9-ol= MMT ATSC 3.0 Message<] AEI
(Application Event Information)& 3|4 HE3}A Ht.

3 <E 1>2 ARIS] 72 2 Y E2 7 “assetld’= F4)
o g ALEE= iEﬂZﬂ 218 2} “mpuSeqNum” A1
I Bl AdEe FHE A A7) 71$0] EE MPU
A, “timestamp”= TEHZ AMY AR 7]Fo] He

MPU] A7+ K, “schemeldUri"e SAW-S E3lA d4

Z

o

(¢}
& Zel =2 MPDE] URL, “Value”+ 3% oJHIE ~E
249 7t “timescale”= BAIWS Ed|A ALEH= Zel=
o A85= A7HES], “presentationTime”= FAIY-S E5
A AEEE Zel=29 TAAA AH, “duration”S EAHS
Ed|A s FTH=) AEATRS 7Este] dEgit

MMT Al2§9] 54 ofHlE A7 9] A-ol= ‘evti’
boxE FaA AGHAR, A OZ MMT ATSC 3.0
Message2] Inband event descriptorE %34 MPU <to]
‘evti’ BFR0] EAGFE Ll Th 919 <& 2>+ Inband_
event descriptor®] TZ2, Descriptor tag, number of
assets 502 FAHT

T 2. Inband_event_descriptor %!
Table 2. Syntax of Inband_event_descriptor®

Syntax Value | No. of Bits | Format
Inband_event_descriptor()
{
descriptor_tag 16 unmsbf
descriptor_length 16 unmsbf
number_of_assets N1 8 unmsbf
for (i=0;i<N1;i++) {
asset_id_length N2 32 unmsbf
for (j=05j<N2j++) {
asset_id_byte 8 unmsbf
}
scheme_id_uri_length N3 8 unmsbf
for (j=0;j<N3;j++) {
scheme_id_uri_byte 8 unmsbf
}
event_value_length N4 8 unmsbf
for (j=0;j<N4;j++) {
event_value_bytes 8 unmsbf
}
}
}
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E 3. ‘evi’ HA FZ

Table 3. ‘evti’ box structure®

Syntax No. of bits Mnemonic
scheme_id_uri string
value string
timescale 32 uimsbf
presentation_time_delta 32 uimsbf
event_duration 32 uimsbf
id 32 uimsbf

9] <3 3> levti' BFAO] FEE, “schemeldUri™+ FAl
= Z¥29] MPD2] URL, “Value"=
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F 4. Eventstream 7%= & {28
Table 4. Semantics of Eventstream'®

2. ROUTE/DASH A|AH! 7]HF Event Signaling
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Element or  Attribute Name Use Description
Eventstream specifies event Stream
. URN or URL syntax.
@schemelduri Mandatory When used as URL, specify it as an Internet location.
@value Optional Defined by the owner of the scheme identified in the @schemeldUri attribute.
@timescale A time unit used to derive different real-time period values from an event element.
Event
@presentationTime Ontional Event presentation time associated with the start of the Period element, initialized to '0" if
P P the value does not exist.
@duration Optional Event play time, unknown if value does not exist.
@id Ontional Event identifiers, events with equal content in an event element, and events with
P attribute values have the same value.

¥ 5. Inband_Event_stream 7= %! L§2 [g]
Table 5. Semantics of Inband_event_stream [8]

Element or Attribute Name Use

Description

Inband_event_stream

specifies event Stream

@schemeldUri Mandatory

When used as URL, specify it as an Internet location.

URN or URL syntax.

@value Optional

Defined by the owner of the scheme identified in the

@schemeldUri attribute.
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<¥ 5>+ MPD¢| 7]% % Inband event stream®] +3 H
W40 2 SchemeldUri, ValueZ T4 = o]3lth

X 6. ‘emsg’ A FxB
Table 6. Syntax of ‘emsg’ box®

Syntax No. of bits Mnemonic
scheme_id_uri string
value string
timescale 32 uimsbf
presentation_time_delta 32 uimsbf
event_duration 32 uimsbf
id 32 uimsbf

B 6>2 'emsg' ¥ 9 FZZ, “schemeldUri"= %
FollA AEEe FEl=e] MPDE] URL, “Value”
G o|HE 2EY Q49| , “timescale”= SAIHE
A A o A&¥= AZFES, “presenta-
tion_time delta”= EAIL-S Eai4 AL Fel=o] ¥
A 5= A A AR, “duration”> EAIUS EaA A

9
FH e Fe= ettt ‘emsg’

L— =
= FH=

A &AM 7)& 5t
WA= mYo] AIHES] ‘styp’ Bh29} ‘moof” H ALo]
of $1xgtth.

=Yy dof 7|yt 2RIx A
2

47

£ st

@A UHD W42 tAER dgs o] Muja
2 ez #el

o, obd) ozl Yol N B4

A

14 DASH media segment
1.001secfor 1.001sec
1 segment

o 1.001sec

A A25A A5%, 20208 92 (JBE Vol 25, No. 5, September 2020)

[
D)
e,
9#
rir
>
[
o
o
B
B
ﬁod
o
HU
N
N

o 2 it
L)

X o
&2 =

rir e

re
i FE
Sl

oz 2
>
g e rr 3o 2

2
I,

rlo
S
rir

o} Hl
2 = S}

i)
o,

2 g
‘QE
X
o
N
e
o

ol |y
|
-
£
3
1>
tlo |d
N
e
ot
¥

worr

=

>
o
ok
o
9,
[o
2
r [*]
rot
v
2,
ox it

c
1= o

05
o{-)
>
5 il
[
N
rlI
_C:L

Md
2

o =
i
ol
ol
N
o
ot
[kl
o)
d°
N
2
N
=3
=
[N

Zef o] W el == National Television System Com-
mittee(NTSC)oll A 71£2] AFHE WA A &, A4
FukEntE Frebr] SdsiAl Abgete 2T 29.97 &2
59.94 zH¢ls gsto] ATk kAR A3k UHD
U e AE dEE AR A T x4 56 =
60 ZH YO E F5stete] FAGTE nebs, FHEE 2
‘;}Hi T3H A Fetal, shte] Fost w9 el F 7f €]

& ZRIo] EAlste FAI7E wA g
1% 1 ’6}‘/}—4 njtjo] MIHES 270¢] WE 227
o] X3 759 dAE YeRL gtk 1" 1 W 9Y
Hl== 5994fps-4 29 zZy 9 £2 7oz A E
O}, 2353} A1) Group of Pictures(GoP)= 6073 o]t wh
2hx] 91€] oAl Wf mlTt]o] Al TR EE 9] durations> 607l
59.94fpsE UhE, 1.0012US & 5 Qith shue] s =
2L 2 F9E FYGH7], 3}‘/}«] DASH "|t]o] Al

i

#
A
T

6004 DASH media segment

1.001sec
B e

1.001sec
PE— —

O o o O

0.6 Sec 00 00O

1.001 Sec 2.002 sec 3003 Sec

599,

T(sec)

799 Sec 600.6 S4c
600 Sec

frame No.

5994

6001

599.599 Sec

21 1. 5lf2] DASH Media Segment0i| 2742| i

)

599999
~ 600 Sec

ISkE|

=5

600.6 Sec T(sec)

OllAl

Fig. 1. An example in which two broadcast programs are included in one DASH Media Segment



A& 9] 52 A/39 IBB AHIA 7)uk ZH Q) Alojg S8 Frl= ARQ) Wt 763
(Junsik Kim et al.: Content Insertion Method using by Frame Control based on Terrestrial IBB Service)

Jm b
2w
o X
K
0
N o
&
hass
T

o
ok
ML oof

FHJ rlo
el
[N
o,
M
"
M
Iy
[N
ofy
i
e
[N
o,

>

ol
e
M N
N,
1o
o

?
4a
E?:
jine
i
e
[N

o o >
g
0%
_O|L

2,
ot
i)
)
o

N
2 10 o ox
< ">
o o= 5
o = oy
il T,

T, [\
[N )
O
mR
i
2l Ir
2 N
. A T
rH 2 05 rulm
lut X ofy
ofN o iy
i o
2 o ooy IV
tplbpe
2N = S
mR L e £ =
LN Hr md
rr & 1o rlo

By
o
)

il
ti]o
[
ro
[t
-
By 1

A 0}0401: Atk ATHE F2el ZeAS A 9
s AIZLHES) AAE BEastelof S ol ATHE
o) A4 el LEHYOIEE, A% HENE £HH02
uEsks 3 A%, A2 Zddnozt Zyy B3

25 DASH media segment

1.001sec for I DDI sec

7 segment

00 0000

600 DASH mediz segment

3= YL o 7] WEoltk

% 2= A5 UHD W M2 7]k = A4 Y-S
Alde A B Qe wAE e fd 198
BA, 119 29 (a9 2ol FH= Aol HAsA &=
7%, 610th DASH v|tjo] A|1HES £3H Zy 5
AAH o7 B5ee & 9k ATt Fe = 49 Aldle
6003004 610328] F7lA AFY FRl2E Host 4 @Y

Baflof st 4t¢] Zel=e] Bo st HgEa, Fal7]e
7 8 sl weh WE FEl =] 610th DASH vIt]o] A
JRES e B35t B7FeE 4 Slvk - 2H1 9l
EosF Ebssith, F9= A}l £8 § A =0k &
£ 610th DASH wH|t]o] AlIHES] 2z =¥ dE(P-Z8
o, B-ZH o) AR BEslEA] A A7 B st
o, o) 19 29 (b)olM 1 & gk 9 610th
DASH "t} A|IHES Wi thy AIHEREH £
shetttd JAF o #3] ddolv Eolgo] A
HEZ, UHD TV 4171 o8 d Al S s dsto] 42n)at
of FAE FH2E Ags] AT WS Aejsof dh

Lo

r-(o

B AE A} ZHZ0 g T2 A8 L)

610% DASH media segment
1.001ser

0.6 5 Sec
ec| 00 0o 8.5 Sec

0Sec 1.001 Sec
600 Sec

(a) AD insertion X’ 600" DASH 1ned(as’eéﬁzen[

599.599 sec

(b) AD insertion ‘0’

599.599 sec
600 sec

Jgl 2. ZH=X M2 oA
Fig. 2. Example of content insertion

599.599 Sec 600 .6 Sec

600.6 sec

600.6 sec

609.609 Sec ¥ 610.610 Sec T(sec)
610 See.

6104 DASH media segment

609.609 sec 601.601 sec T(sec)

609.609 sec 610.610sec T(sec)

610 sec



764 WS =8 A25@ A53, 2020 99 (JBE Vol. 25, No. 5, September 2020)
= =] > 2=
£ w71 1% A7 BB AHA 1R ZRlZ= AF]) 24171 St mtio] AIMER WetHnh A4/d¥ DASH 4171
TS 79 33} 7o) Aokt WA, £417]= W S A =& DASH Recelverg‘r DASH ParserE £3l W4 &
2o ROUTE A& 471258 959t ROUTE  ®2e] 8538 452 I5¢ 4 3ok 49 2u=E £
DASH De-Packetizer= 5% ROUTE HAS YJE€o = S 7o 7 A E W, MPD 22 ‘emsg’ Bl A E
o} DASH Z#| IR EES S¥3th DASH Zf IHE= 53 oWlE A1 ¥ AHS FEote] A Frl=o] A
ROUTE/DASH Rebuilder® £3] DASH oJUX AZHE A4 AFLS & 4 QuiPl are) Zelzo) A4 A3} 24
DASH DASH
Frozments | ROUTE/DASH File DASH
Rebuilder Receiver
ROUTE
Packet ROUTE/DASH
I (Eqm\a]anl{PRl; Network) De-Packetizer l e
Signaling
message - DASH Parser
st | paner [ e
Event Signaling Info
— |
E““‘;g‘”“"? Video Decoder
MPD frame
HTTP Request | "0 fnfo
e — Module Ll ]
II Es::ﬂ::: Coded Decoding Decoded
— Picture Modul:: Picture
Program? II _____ Buffer L., L Buffer Decoded
HTTP Response | Encoded | Saunple
IP Network MPD. DASH Receiver i Sample
Segment .
| Decoded
l | Audio Audio Sample
Encoded buttes Decoder Renderer
DASHMPD o
Parser
= === : Broadcast path
—— - »: Broadband path
32l 3. Zalel Hof T3 Zelx Mgl 47| 2Y
Fig. 3. Frame control based content insertion receiver model
/Vicleo Decoder \
DPB
Reference
— -+ P M D ——
By_2
CPB | e Ry
n Clear
DASH S e ,
DASH Segment Parser AUs DECDdiI‘lg ° Dlsg};:y
Module Module ;,.._5 Py—— Module
m=4 Frame
B3
By
Py
Decoded Bm
Frame Breadeast
S —
Clear
Frame Drop Module
Event Signaling Info
l ““ ”00' E Broadband content
Dropped frames

-

T2 4. HIRE =2l Hof wotel oflA|

Fig. 4. Example of non-playing frame control method

m Broadcast content



A& 9] 52 A/39 IBB AHIA 7)uk ZH Q) Alojg &8 el AFQ) Wt 765
(Junsik Kim et al.: Content Insertion Method using by Frame Control based on Terrestrial IBB Service)

YL %535 T & Qe BA

AT 5 ek ol FAS 28] 9I5) B =l

£ 8171 Ao Sgshe AIRES] BEstE AR,

AR A e A ZAY Aol Yere Akt
S T ELC IR R -t
Video Decoder®] o Alo]=), o] 3} ul414 2a|e) A

T
}

weks Attt DASH Parser Modules %3f 32
Access Unit(AU)E< Coded Picture Buffer(CPB)oll A
FH, CPBE 7t Z# Y2 Decoding Moduledl] 2 g3}t
23t Fygsit}. Hoste Z#AE2 Decoded Picture
Buffer(DPB)oll A 4=, DPBE E353t9 Z# %< Dis-
play Moduledl HE3sle] z|A3}L, Display Module®]
Clear 50l whe} Z g Sttt ojdf, g FHl2=
o] 3]# AlAoll= DPBE Frame Drop Module®] Clear 41
ool wet BiAA ZH AES ZEd AE AAg S,
e FUl=2E 9] 319 AJf adshs DASH Al 1HE=
[z ] FH B stE A v, 39 A Hd s dshe ZH <

4|
droox kv 2 rfr -

Dropped Segment

325 HIRE =3 Mo ot sM=

FH A EE Aol

<19 5>+ HIAA Zad Alo] Heks B} O A3
Awslz] 98 cA otk HAA 2 e Alol= Zdl

Aol AAIE o] FE Al H T FHl= AFYe] AA

2 Z29 A BE ZHde] Rost 3 A4
o AIWMES A 39 AF o] %4
stEofof et wabA, 37 Al el W
Coded Picture Buffer2 @3t} Coded
Picture Buffer= Decoding Moduledl] MIHEE 2z ¢
@9]E A3, Decoding Module Decoded Picture
BufferE &dsto] ZaldES Hostdth H3o3td =i
AJEL NS 93] Renderer® A =0, 4H¢) Zel=xeo
73 B AAHA, BE FRze 2 dES A
ZY Q) Alo] Wb Aok gt} Ay FRl2e) T F
3| ARl sgshe ZH ol I52 W7hkA] Clear B %
< Agst] A HA FEF st v ZHAS Al
12, 37 Al sl st Zd > 71 A B F
U3} Rendererol] HEate] A e}, v Za o Ao

e P THEEO B FRAW, T TAE 4

il

T

o
rrl

o)

m [o5
o O
',
o
roo go =
folr [N

B
X

I
:

fm
=

{0

e

ok

Coded Picture Buffer

1 Coded Frame

Decoding Module

Decoded Frame

Clear

Decoded Picture Buffer

Decoded Frame

oY

SEiXo}

Zajeleirp

1A Ao
setsts
majgelzk

Renderer

Fig. 5. Flowchart of non-playing frame control method



766 W3R A25d A55, 20209 92 (JBE Vol. 25, No. 5, September 2020)

of

W AR AL

=2

o] 3] AlFel Decoding Moduleo] © %2 F3l&E

B 22 AR AolE g Al Wl Abssiehe

o] Stk

29 ZElz A A7 A S A
AF}E geleitt A A v
Visual Studio 2017914 C++2

HTTP MM =

Reference
pichit
size

a2 6.zl HMoig

o) 28k WFAl L Wrd el

o N [N
2 N

A H‘-ﬂﬁ A(IDE)S!
:——'_ &3t FAsT
glo1el hfs(HTTP File Server)E A-&-3}

N(decoding

on, =9 EH3sle QE 22 gl
FFmpeg% ARESEATE S ATl ARSE WS E 4
Fel=o] 2 ZEd & 600]m, AFol AE-E 3
353} S e Y 1.66msece]th B3 4y FEl=
o Adf Fx Zy 9 = 5olth
<1d 6> E FHxe Fx 2y 9 4 5357]9
DPB Z7]o W g AlZIHE Woll A vz Za el o] &
<3t Aol Ak Ho) ZH ] £F HofF)h g g
W Zrlxe] Fx ZEd F8 e, #5 42 B35
71¢] DPB A71(Ht A% 7Fsst Zd e )& verd
o} sk 7F JiRe] 52 HAA 2y AR 558}
Il o)

[oor

e Ak BoFH, 952 AYE 535
A= ZH Y FE Bk A5l AR Ay Edl=e]

Ndecoding N(decoding
frames) Jrames)

3 _'_A|7| | E§§_|. 7i‘l|.

|:| : Impossible - : Possible :I : Partially Possible

Fig. 6. Decoding result by using the frame control based content insertion receiver

ROUTE/DASH Generator

Input | E:WAW3St_asterWSBSWContentsWsample. o4

MPD Type : STAT
Segment Duraton(sec) :[ 1

Event start time(sec) : [ 16

Event
Event mode(type) : [STAT S
2

Copyriht #2019 by KU and 58S

@ Generator GUI

8 7. =3 Hof 7

& ROUTE/DASH Player

Button1

Play

stop

E:WAW3st_masterWSBSWProgram#Local_ROUTE_GeneratorWMPU_Fle_Generator¥
Video Sequence Number

Audo Sequence Nubmer

(b) Player GUI

26.00sec

(d) Result of the contents insertion

2A17|2 225 ZHX Ao Za}

Fig. 7. Content insertion result by using the frame control based content insertion receiver



N

9] 5Q1: A3k IBB A2 7R ZEl g AlolE 289 Fel= A Wt 767

(Junsik Kim et al.: Content Insertion Method using by Frame Control based on Terrestrial IBB Service)

A A2 =z = 5| BE, DPBE 4717} 64 |3t
d Brole SH= Aol E7Fssith kAT, DPBE] 2
F ARFE S E FH2e Fx Zdd s A
T U Zads 5358 F e Ate] solve
A& AL F e, <Id 69 FM FE3 ok
2o Ao Ae A =AY FAV e
a ZH= Aol 7Fede A+ o

<19 7>9] (a)= 2ol AFH-E ROUTE Packet Genera-
tor2] Graphical User Interface(GUI)E YERHTE <19 7>
9) (a)Oﬂ/ﬂ 3018 4= )= nj9} 7ro], AA oWIEE BL
AdE AAEH Uﬂ]'—"ﬂzﬁ‘}%}"l
*a”\]?:'o— Oal T Atk B oMl ES] A& AZF
© 21t} ROUTE Packet Generator %
D W& AH 2 gt Ao wel <19 7>¢]
A= Playerdll Al A3t} Player= 218 W<
Eo3slste] A3k, MPDel 71s¥ A3 oME
ol whel <19 7>9] ()0l A= HTTP A
ato] FElZ9] A} gt o E F5 AR
9 zale) Alo] 71 T2 A1e) weke Ea)
=9 3 FYgrh. <1d™ 7>9 (d)oll et Ll
o], olejgh Fel= A9 FAgo] ARt 71ES Bl T?*Xﬂ%’i

T —

o] o]FolhE HAY & Utk

ri
5 Eg w

o

@ o»
=3

i
e,

N

V

r\l
Mo >
d
ek

2

F l‘l'lJ
)

32 NS oo > o & N o =

39 ol—} 2 T

<
mx
r

g A ;

[
lo
z

=z — m

Al e}
o FFsalHom,
olg} A}

s 7l

o
op»

o,

A

of

>

of

[o

i)

ofo oo

1[
1o
o lo 2 N o

+

ol
°
=
L)
n
o
2
M
ol
i
T,
>~
>

¢

{1

H

N
i~

Of
w o

A Alzat

o[r of
(e
r
19 Ql_n
)
il
[N ot
oo e

o X2 = w
N,
)

mE
o
i)
4
%% oH
il

Y
o
N
o

R

R.UJRUS

H

ik, A,
12 A1 Aol el #417t
 OFIR I WA AL HE 2YY 9

Hu1229) ) efol=} 0

1o,
x U2
=

L)
INI _(-10 o
=
o
of>
ol
>
A=)

LA 5F

oo fo
r_?l oX
T
T
]I,>'

P

oft
o
m
o
)
==

(o

=
)
ol
oy
My o

fo& [ e o o
ofN
;L
N

ox g
oZ,
ol
o
rir
N1
2%
FN
[kl
=)
1A
JBI
ol =
i‘l
.{
é
rir
|
&
[N
X
O
i &‘
N

Z Zyd 5ost BAE A ARt ol & s 2sh]
Qg Zad Aof 7Nk FRI= AY F217] BES Al]tet
oAtk EEE AIQE e BE A 2AE F8 St
Atk AR 2 =] AEE ASe As AAE S
A PN BT, At 7Ies AAl B A &3t
7] Sl AR S wdsteta, dA 719 24
< 1EE 75 A 229 ZloR HAY

# 1 2 # (References)

[1] TTAK.KO-07.0127/R1, "Terrestrial UHD Broadcasting Transmission
and Reception - Part 3 Systems", Korea Information and Communica-
tions Technology Association, 2016.

[2] ATSC: ‘ATSC Candidate Standard: Service Announcement,’Doc.
A/332, Advanced Television Systems Committee, Washington, D.C.,
30 August 2016.

[3] Yong Suk Kim, Jae Hyun Seo, Bong Ho Lee, Heung Mook Kim,
“Implementation of UHD Broadcasting Receiver Based on ATSC 3.0
Standards”, JOURNAL OF BROADCAST ENGINEERING, Vol. 23,
No. 6, pp.790-799, 2018.

[4] Kugjin Yun, Won-Sik Cheonga, Jinyoung Lee, Kyuheon Kim,
“Design and Implementation of Hybrid Network Associated 3D Video
Broadcasting System”, JOURNAL OF BROADCAST ENGINEER-
ING, Vol. 19, No. 5, pp.687-698, 2014.

[5S] JaeWon Moon, Tae-Beom Lim, SeungWoo Kum, YoonSeok Nam,
Sangwon Lee, “Design and Implementation of Platform Providing
Adaptive Contents based on IBB Companion Screen Service”,
JOURNAL OF BROADCAST ENGINEERING, Vol. 22, No. 1
pp-95-106, 2017.

[6] Doohwan Kim, Dongkwan Lee, Kyuheon Kim, “Broadband Content
Insertion Technology based on Terrestrial UHD Broadcasting
MMT/ROUTE”, JOURNAL OF BROADCAST ENGINEERING,
Vol. 24, No. 2, pp.329-340, 2019.

[71 Dongjin Kang, Jeonho Kang, Kyuheon Kim, "Method of
insertingln-program Ads in Hybrid Broadcasting Environment*,
JOURNAL OF BROADCAST ENGINEERING, Vol. 22, No. 4,
pp.462-472,2017.

[8] TTAK.KO-07.0128/R1,"2]/$ = UHD IBB AlH| 2", g+ 4 BEA 7] &
¥ 3], 2016.

[9] ISO/IEC 23008-1:2017 (Second edition), "High efficiency coding and
media delivery in heterogeneous environments MPEG-H Part 1:
MPEG Media Transport (MMT)", 2017.

[10] ISO/IEC 23009-1:2014 (Second edition), Information technology
Dynamic adaptive streaming over HTTP (DASH) Part 1: Media pre-
sentation description and segment formats, 2014.

s



768 W =EA A58 A5, 2020 9 (JBE Vol. 25, No. 5, September 2020)

XN XA

2 &4

- 20174 28 : HE|fsim FAIZsiR Zatht

- 20194 2@ . Z3|thsty MALSSh SatAAL

- 20194 33 ~ S : H3|tHstn MAZE} SALY

- ORCID : https://orcid.org/0000-0002-0287-9640

- FUMEO0R: FMAE|, HEOICIO] AL, ZOIE SERE AUF, CXY ek UWE
ot M 3}

i =y ==y

- 20134 28 : Sh=eol=0itietn CIX YA B S5t SatAt
- 20154 23 : Z3|ihstn MAZStn SeMA
- 201514 33 ~ Bixf : Z3|rHstm MASE} SALY
- ORCID : https://orcid.org/0000-0001-8554-745X

- FUAEO0L: FMHM2|, HEID|C|o] AL

458
- 20204 23 : Z3|ihstn MAZStR ZEMA
- 20204 33 ~ #xf : TTA 7
- - ORCID : https://orcid.org/0000-0002-6010-274X

- - FUHZ0F: HE[D|TIOf AIAR, CIXIE oieEes

—= Soo

FH o

- 20074 28 : IMCHEHI 7 |RIAIZS ) i}
- 20004 28 : QIMCHEIM A FAIZED A}
O A

- 20094 23 ~ 20154 3 : VXA DMC 74 #QIoi
- 20154 4 ~ & : SBS O|C|0{7| &7 A o7

- ORCID : https://orcid.org/0000-0002-7455-751X

- FLAME0E: RMICH LS/0ITI0 AIAH H AMH[A, HIC|Q/HA AS X2

o

AR
- 198911 28 : SIMHEtm M7|Z5H R} SHAL

- 19914 22 : CIA|CHEHD My|Zstmt AAL
- 20184 23 : MEXsly|atistn MEEA0|C|ofSStat BiAL
- 19914 28 ~ &) : SBS 0/C[0{7|2o A A%

- 20164 ~ i8] : 3 TTA 8h 7|23/9I5/(TC8) o/
’ - ORClD https://orcid.org/0000-0003-2142-4972
7<j|_ AE| gl S

FUMEOF: AMICH LS/0|CI0] AL AL, H|D/EY HT X2




A4 9] 52l X33t IBB A2 7wk ZE9) AlojE E4d Zelx 4] oh 769
(Junsik Kim et al.: Content Insertion Method using by Frame Control based on Terrestrial IBB Service)

X XA

a8
- 1989 2@ : BIUTHE W MAZSHR ZEHA
- 19921 9 : A= University of Newcastle upon Tyne H7|HA2813 &
- 199611 78 : A= University of Newcastle upon Tyne X7|MXZ8tat Z5HEAL
- 19964 ~ 19974 : ¥= University of Sheffield, Research Fellow
- 1997 ~ 20064 : SIRAAISAIAT R CHEIFHD|C|{ATEIE
- 20064 ~ 34| : HBCHE MALS 4
- ORCID : http://orcid.org/0000-0003-1553-936X
=3

- FUME0F: YA, HE|ODUSY, CIXIE s

S So




