201613 F=13E-mr o] g3 st gt=th3]

ATSC 3.0°14 ROUTE/DASH 7wt} AhrAl5] B Mu|=E 919k Al 18
e, AAY, AdH, A, 8L
A&7l gt
{youdongho, yupjung, rlaskaxoek, 10117338, 13184433, dongho.kim}@seoultech.ac.kr
Signaling for Free-view Broadcast Service based on ROUTE/DASH in ATSC 3.0

Dongho You, Jungyup Jang, Namtae Kim, Bong-seok Seo, Eun-young Jung, Dong Ho Kim
Seoul National University of Science and Technology

ok
B =5 Bnlo] At Adat v 5590 ATSC 3.0004 1283t 9+ ROUTE(Real-time Object Delivery over
Unidirectional Transport) @ MPEG-DASH(Dynamic Adaptive Streaming over HTTP)S 7140 & AF-A14 Wk Au] A
£ 287 9% SLS(Service Layer Signaling)& A|okstth, 533 ATSC 3029l daogds st 7]E9
ROUTE/DASH®] SLS%= 202 A% A A W& 913 ZRAE F7lste] 7]1&9] SLS9 Aas o] &g AAlst
Ak mEbA] 2 =Eoll A Aldbshe W82 &5 ATSC 308 2] IP(Internet Protocol) S 7]¥HS.2 SLSS F3ste 1T

A3 A5EE AT A AFAR WEMHAE & 5 S AoR Jhdn

1. }\']% User 1 1 1
i ludk
‘gi:é?: Includes userServiceDescription
A 743 vl e/ere g WL 3D 9 oA el Descrpion 1

references references

ARAA 9 9/QT 05 o § Ak B ALgAS) TFE V) 1 !

_ = Service Trlanspurt Media
= ] %3}‘7‘01 D}-OO]:T:)’J— 0\3?7}1%0] ;ﬂsg %O]E]' Iiztsasr:g! F;eser_lta_tion
et A Sole] A A4 gE7A ATSC 30 oA Pescrivien "
2H 89239 3D} & A W Au| 2o digh Al1dyS 2
Fohn QA A B Ao S50 g Aagge 9 1 ROUTEDASHoIA Al 48 AF 5=
x3star A @ [2] wEkA] & =FolA= IP7]Eke] ATSC 3.09] 22 ojg $A3 4 9eAd g ARSo] 7]&uo] glon

ROUTE(Real-time Object Delivery over Unidirectional Transport) ROUTE/DASH & 7-$= XML(eXtensible Markup Language) &

ETY 0T«
/MPEG-DASH(Dynamic Adaptive Streaming over HT'TP) [3]& 2] o 2 ZA4H USBD(User Service Bundle Description) / USD(User
E3) 7]%¢ ROUTE/DASH A 148 #¢) d5384S +A3 A 7

FAF WS ARa FpAE AE ATEE s ARt

Service Description), S-TSID(Service-based Transport Session
Instance Description), MPD(Media Presentation Description)® T4
wollth. o}7]4] MPD+= 2829 £, URL 4544, d9% 5%
ol ddete Zrl=e] ARl ARE AFstH, S-TSIDE MPD

ATSC 309 Ala98e LLS(ILow Level Signaling) o 7l&¥ URI$ vls9% TSI(Transport Session Identifier),
SLS(Service Layer Signaling) &2 T##t} [2]. LLSE Bootstrap PLP(Physical Layer Pipe) IDG-3} #o] 2822 £21517] 15k A
419l SLT(Service List Table)& £3) sgats Aol Agse) &% AT 22 o2 USBDUSDE # MPD S-TSID

2. ROUTE/DASH Al13%

A= U A5 FAEES J)&eta QS Buk opg) zh Au] 29 R ghaste] sgsls AH|zd gk dubARl V)eH ARES
SLS Type, Destination IP 2 Port, Source IP, PLP ID 53 72 Ag @t

SLSE ¢t AHE Aggrt vhA] wal|, 47te] Au| 2o djgsi= o o ol
SLSel S0 e AuE AT A9 SLTE 59 LS g O FAH BES A% ROUTE/DASH A28

= Aotk =3 SLTE o] fojx SLS+= s ddh Au|=e] A B =R A= 7|29 ROUTE/DASH®] SLSE 7]4ko 2] 246

g

46



0169 F2-vitol 3o st

1 f Segment Information
Media Presentation ," Period /' Representation 1
/ / Initialization Segment
/| start=100s | | Bandwidth=850 kbps
/ = = <
Periodstart0n baseURL=http//dash.com/ || | Width=1280, height=720 e
/ - e / Segment Information Media Segment 1
Video 1 Start:100s
Period, start=100s Adaptation Set 2 http://dash.comivideo-1-1
Video 2. | Media Segment 2
| \ | || stertt10s
Period, start=200s || : \ Representation 2 | || htpidash comivideo-1-2
|
|  Set N Bandwidth=1250kbps || || Media Segment 3
: | i Width=1280, height=720 ||
Video N \ |

\ \ : \
| | Adaptation Set N+1 | || : \

| || Audiot | Representation M | |
\

| Media Segment 10
\ Adaptation Set N+2 ! ||| Stert:ts0s

http:/dash comivideo-1-10
Audio 2

|| Adaptation Set N+N
Audio N

AR S MEaE AR Al2EY IS A 29 2= VA9
3

R A e e 4 Hte/etQ HxE
UEEL /i o7 sh}el Adaptation SetS 743} wabr &
Adaptation Set®] 4= 2NV/A7F €t} Z1g]a ZZbel Adaptation Set
& & 7 o]4b] Representation ?L@%L % 9t} o714 7hzte
Representation< H|T] 2/2.T]1Q Q7= sto] Ak g4 a2
o7} e A7l FAd) alal 247t Representahonf ot 7)) o]
2] Segment® A F o 7ITh,

T3 37 33 2o] 719 SLS ol9jel AHrAH WES AT A
1B FVI(Free-view Information)& F7}sle] USBS/USD7F MPD ¥
S-TSID$} 37 Fzetes FAstgith FVI= 7124 22 MPDe
71%% URISH Wi € vt)&/ot]e AxHES] Ar, Jhd|el/mho] 2
AAAR, & ok AH, or] e A7) HH I} o] AFAIA HT Q/
QU E W oR AL}y H&l Bas £ E] XML ¥
2107 7)%Eo] 9lrt.

a9 4% a9 30 Yehd 3259 243 ALE A S HolFr)
USBD/USDE:= 414 0.2 @fulMPDUrE %3] MPDE #z3}e] 7}
Ztol wrje/eve AXVE sjdehs vpkd ARET 1 479
Representation IDE &t} 183l @sTSIDUE E4f S-TSIDE
Fzato] MPDEFH 2o vt /0T 8 AXAEES] D9} 48
Sh= TSISF PLP-ID AR E Yo o] AXTEE oft] ZHE FAlIF o}
HEAd te JHE Atk B3 v 9o g @FVIUNE F3f FVI
g sl flolA AR 2 MPDEYH dojxl vir)e/eT|e
kil 5_4 D¢} &5t vt /e H e AXUES] AR, Fhve}/n}
AAH, 5 /o A, 2T A7) AR F& Fxsto] AR
SE FHHoR ALHa] HalA AHei

Hi( ml

o [
j_

ATSC 30014 2#3s= ROUTE/DASHS A1
FA B AHAIA B Au| 2 £-5A1ES 98
ol 7|9 SLSE 93l AH-# USBD/USD,
A7 WS 98 FVIS Foteto] A= A4

47

Freeview
Information
1
references

User 1

Service %Dascnption !
Bundle
Description 1

references

references

Media
Presentation
1 Description
Service Transport
Session
Instance
Description

LCT(tsi-SLS) | Service Signaling

LCT(tsi-v1) | Video Segments |

Physical
Layer

LCT(tsiv2) | Video Segments |

PLP #0
Frame
(85ID) LCT(tsi-vA) | Video Segments

LCT(tsi-a1) | Audio Segments |

LCT(tsi-a2) | Audio Segments |

a9 4. AFAE 2 AE) 2S998 ROUTE/DASHS] SLS ARE-¢ljA]

AL RS FAst] USBD/USDYE #&ste Je|2 AAsHach
b 2= e] A WS ME S 919 SLSe| e &
ATSC 303 2ol IP 7|WHo & SLSE Fraahs Al2dla Jaay s

FAE A AFAAE AEANEE AT 5 0 Aoz ot

i&

W 2

B Re I64% Bl 3RI 9] AA0E BRATA
S Wol a¥ A5 (No. NRF-2015R1A2A2A03008129).

[1] M. Tanimoto, Signal
Processing: Image Communication, vol. 27, no. 6, Jul. 2012.

[2] ATSC Candidate Standard: Signaling, Delivery, Synchronization,
and Error Protection, ATSC Standard S33-174r1, Jan. 2016.

[38] I Sodagar, “The MPEG-DASH Standard for Multimedia
Streaming over the Internet,” /EEE Multimedia, vol. 18, no. 4,
Apr. 2011.

“FTV: Free-viewpoint Television,”





