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Broadband Content Insertion Technology based on Terrestrial UHD
Broadcasting MMT/ROUTE
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2’43} UHD ¥W4¢] A4 %3 DASH(Dynamic Adaptive Streaming over HTTP)/ROUTE(Real time Object delivery Over Unidirectional
Transport) % MMT(MPEG Media Transport)E 7|WtO.Z Wt} Ba1nke] o] W 3174 o]l ATSC (Advanced Television Systems
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Abstract

Recently, broadcasting technologies have evolved as high-quality AV services such as domestic terrestrial UHD(Ultra-High
Definition) broadcasting have been increasing, and broadcasting standards have been newly defined. Also, as network technology
develops, contents are consumed not only in the country but also the world. Accordingly, content insertion technology, which is a
method of providing suitable contents in accordance with the national and local environments, will be needed. This paper proposes
a content insertion service system model and synchronization scheme using ATSC(Advanced Television Systems Committee) 3.0
Event Signaling standard under heterogeneous network environment of broadcasting network and internet network based on
transmission standard DASH(Dynamic Adaptive Streaming over HTTP)/ROUTE(Real time Object delivery Over Unidirectional
Transport) and MMT(MPEG Media Transport) of terrestrial UHD broadcasting. It also verifies that the service operates in an
environment that meets the broadcast standard.
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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
- . Event presentation time associated with the start of the Period element, initialized to '0' if
@presentationTime Optional )
the value does not exist.
@duration Optional Event play time, unknown if value does not exist.
. . Event identifiers, events with equal content in an event element, and events with attribute
@id Optional
values have the same value.
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Table 2. Semantics of Inband_event_stream

Element or -
Attribute Name Use Description
Inbasr}?g:r\;ent_ specifies event Stream
URN or URL syntax.
@schemeldUri Mandatory | When used as URL, specify it as
an Internet location.
Defined by the owner of the
@value Optional scheme identified in the
@schemeldUri attribute.
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Table 4. Semantics of AEI
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Table 3. 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
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Element or Attribute Name Use Description
AEI Specifies event Stream
asse andatol entifier o asset for time reference
tld Mandatory Identifier of MMT t for ti f
mpuSegNum andatol equence number of anchor or time reference
SegN Mandatory S ber of hor MPU for ti fi
imestamp andatol resentation time of Anchor
timest Mandatory P tation ti f Anchor MPU
Eventstream
. URN or URL syntax.
@schemeldUri Mandatory When used as URL, specify it as an Internet location.
value ptiona efined by the owner of the scheme identified in the @schemeldUri attribute.
@val Optional Defined by th f th h identified in the @sch IdUri attribut
imescale ime unit used to derive different real-time period values from an event element.
@ti | A i it d to derive different real-ti jod val fi t el t
Event
. . . Event presentation time associated with the start of the Period element, initialized to '0'
@presentationTime Optional if the value does not exist.
@duration Optional Event play time, unknown if value does not exist.
@id Obtional Event identifiers, events with equal content in an event element, and events with
P attribute values have the same value.
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E 5. Inband_event_descriptor 71
Table 5. Syntax of Inband_event_descriptor

Syntax Value Ngi'tSOf 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=0;j<N2;j++) {
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
}
}
}

£ E3lA Y= AT, Inband event descriptorg 3l A
MPU Qbell ‘evti’ ¥}28] EA] o 0% Mgt

<3 5>+ Inband_event_descriptor®] +% =, Descriptor
_tag, number of assets 522 TAF T}
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Table 6. ‘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

<F 6> 'evti' BFA9 TEZE, “schemeldUni”E EAIW

= TallA AFEE FH=2 MPD9 URL, “Value™+ 3l
FoWlE ~EY Q49| gk “timescale”< EAIYS 3
A AEE e Felzo] A& He AlZF @9, “presentation

time delta”= S-S Sl AEs e SR=9 WA H
= A A A7F AH “duration”= EAILS ZEaiA AL
© TEIZY AEAIHE T]Este] dEdt) evti' WA E

MPU®] 'ftyp' 2229} 'mmpu' B2 ARolo] it

il

5. 8% O[HIE 7|3t dot

<1 1> ZA oMIE F7)stel] et 21Ho =, FH
o|HE Al1d AH(MPDQ Eventstream, AED)E 3l 4
HAEHke Event Presentation Time, Event Duration Time,
Event Timescale 5= £3l 4] Event Start Time, Event End
TimeS A4t}

Ep
FEvent Start Time = Pp+—— m
ETS

Ey.
Fvent EndTime = Fvent Start Time + Ei (2)
Ts

*P, : Anchor Presentation Time
*Eyp + Event Presentation Time
*Ey, : Fvent Duration

* Ep, © Event Time Scale
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T2l 8. MPD Eventstream & DASH Segment GiA|
Fig. 8. Example of MPD Eventstream & DASH Segment
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Fig. 9. Example of MPD Inband_event_stream & DASH Segment
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Fig. 10. Running Window of DASH/ROUTE Player
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Fig. 11. Example of AEI & MPU
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Fig. 12. Example of Inband_event_descriptor & MPU
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Fig. 13. Running Window of MMT Player
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