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Abstract

In this paper, we propose a scalable random access scheme in SVC based DASH service that enables random access support
not only for base layer of SVC but also for enhancement layers. The proposed method includes extension of segment index box
(‘sidx’) from DASH standard, as well as new RAP Synchronization Box (‘raps’). Since the proposed scheme provides random
access service for movie fragments with SVC encoded video layers, adaptive scalable random access service is possible.

Keyword: MPEG DASH, random access, SVC video, HTTP streaming

Dresden §]«]°ﬂ/\1 A3l o)T B Fxse s
Ath 0|9} 2o HTTP T2 EZ 7|uke] MPEG Zel= A

a) A3k
Yonsei University

b) F= T3t &3 7 TE3 o = Dynami
Korea Aerospace University °© jl} wad _,—_’,-_;._—E} 7]EE MPEGCH]H = DASH ( ¢
0) ;&Tilﬁx}%ﬂﬂfﬁ% Adaptive Streaming over HTTP)2har = g},

¥ wWAAAL: AFY (kdseo@yonsei.ac.kr) 2 lE'E‘oﬂ}‘ﬂ:‘ SvC 7]‘?}ﬂ DASH /\1‘:]]-/30“/\1 71EA =

¥ B A= wEEANS| 9 ETRI AT HEA 9GS Ysloz 43 M 5 =
o SEAV A= olol 1o A
51Tk [11921-03001, “Beyond ZBFETV 72742, ek ohet FAS 7R PefFiel ThedteR she
4*01(2011610%13 )?73%1(2011%11%17%),71]11@7@%(2011611%317%1) 2A D E oy WS A AET}

l‘



1074 AE33=EA 2011d A16¥ A6s

e

HEl 7[E 7z iR

— —

DASH 570l 323 segment index box™ media seg-
mentdl] #3F 53} A|7F AR B} ol segmentE T
J8}= movie fragmentSol E&H Eo] thaf JoJH=
S AYs] Yk dJH A (RAP: Random Access

Point)®] =4 #7 3 RAPE9] AZH4 S1AE Al ot
141

I3 12 6709 movie fragment (F1~F6)2} segment in-
dex box (‘sidx') SIZ ¥§3l= segment®] T+Z5 YERITH
9 19]4<= segment index box7} F1, 3, F59l] thaF RAP
AR} Bosl A7t ARE xFsta

S-
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Fig. 1. segment structure including 6 movie fragments and a 'sidx' box
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aligned(8) class SegmentIndexBox extends FullBox(‘sidx’, version, 0)
{
unsigned int(32) reference track ID;
if (version==0)
{
unsigned int(32) earliest composition_time;
}
else
{
unsigned int (64) earliest composition_time
}
unsigned int(16) reference count;
for(i=1; i <= reference_count; i++)
{
bit (1) reference_type;
unsigned int(31) reference offset;

unsignedint(32) subsegment_duration;

bit(1) contains RAP;
unsigned int(31) RAP delta_time;
}
}
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Fig. 2. Exemplary segment structure enhancing basic quality by 4 levels

a9 32 a9 20 YERA segmentdll A SVCE] 71EAZF
I IAFS X3t fragment =2 WH FZE GoP
G E grjste] 23 19 39X A4 fragment
So] & 3719 GoPoll 3% += GoP #n%-E] GoP #(n+2)
2 FAEE AR 73l sk RiY e AlFY =
£ ZstaL vk =, GoP #n9] A2 ol A RAP #no]
EASHL, GoP #(nt+1)9] Aol Al RAP #(n+1)°] EA)
stk whek, Seto]AET} GoP #n+1) 73kl sl Jo3
45 84S 9, AHE F_BY RAP #(nt+1) AHFH
71EAZ HIT 5 AETozH 72 F2 tig oA
< Mul AlFo] 7hseith sLE ?:‘J]ZEFL A Zbel]
T =, o1y

Eiec scalable RAPs E]-IL a2t} a3 49



335 9] : SVC 7I¥ke] DASH MHIAE 93 2AddE dolf A W 1075

Ao M= % 5 702l SVC layer’} EA)S}2Z RAP #n, RAP
#n+1), B RAP #n+2) 217}l B3] o 5714 RAPEZ
T3 H scalable RAPs 31 scalable RAPs #n, scalable
RAPs #(n+1), % scalable RAPs #(n+2)E TAE 4 Atk

I 39X= 7 fragment”o} = 3709] GoP7} X3+
fragment V}t} RAP7} 2.5 3740 EAsich 17 39 oo
A= F 5 709 layer/} EAS12Z RAP #n, RAP #(n+1),
2 RAP #(nt+2) 2zt sl Ao 5709 RAPEE T8¢
scalable RAPs %<1 scalable RAPs #n ~ scalable RAPs
#nt2)g 7AY F Utk 1Y 4= Fo|AET} RAP
#nr+1) $1X15-E] enhanced quality 3 7}2]2] 2ol t)gk A
HI2E QA% 79 AH7E H53HA == segment & 73
£ Yepdth 93-S RAP #(ntl) FE 2437 Wi+
of| scalable RAPs #(n+1)2] 33l s|dsl= RAP S| ¢
- AH ] tido] HEZ 7} fragmentS] GoP #(nt+1)%-
B Ee] tide] doh a9, S80|AET} enhanced
quality 37FA1¢] 45 83 37] wiiToll F_B~F_E3 7}4]¢]
fragment Sl A TH GoP #(n+1)FE o] A)zEt)

movie fragment F_B movie fragment F_E1 movie fragment F_E2 movie fragment F_E3

base layer
GoP#(n+)

enh. layer #2
GoP#[n+2)

enh. layer #3
GoP #(n+1)

enh. layer #3
GoP #(n+2)

base layer |,
GoP #{n+2)

enh. layer #1
GoP #{n+1)

enh. layer #1
GoP #(n+2)

enh. layer #2
GoP#{n+)

'sidx” | ‘moof ‘moof

2! 4, 2210|ME7} enhanced quality 3 0ff iESH= 2212 DASH AfH|A
£ oX& 42 Mu{7} MESH == segmente X

Fig. 4. segment sent by server for request of enhanced quality 3 DASH
service by client

movie fragment for base quality (F_B)

movie fragment for enhanced quality 1 (F_E1)

movie ragment fo base quaily (F_B) aqmentor qualty 1 F E1) agmentfor enhanced qualty 4 (F_E4)

extended
s

baselayer
GoP

enh. layer 84
GPtn

‘raps’ | 'moof | “moof enh. layer #4. | enh. layer #4

Gopsine1) | Gopsine2)

base layer | base layer
GoP #ine1) | GoP sins2)

o e aper
’“°°'| G

enh, ayer #1 e layer #1
GoP#n+1) | GoP #ns2)

121 5. RAP Synchronization box (‘raps’)S Z&sh= segment| 7.
Fig. 5. segment including RAP synchronization box

2 =7 BE sidx' boxE 83199 sve layer
o] £A)3= RAPE 71l RAP 5718t JHE A|F317] 9
841 RAP Synchronization box (‘raps’)S A&A #|¢tset
o} 'raps' boxS XTSI segmentd] TE= 18 59} 2t
SVC 7]4ke] DASH AfH|Zzof A go] 7hsd 2AUHE
P AMHIEE As7] fAsiA ARtsl= extended
'sidx'9} ‘raps’ boxd] FZRE T 2t

1. extended segment index box (‘sidx’)

719 segment index box©l] RAP index field®} RAP
offset field& 57}3l%] RAP Synchronization box2] T3
£ 7hasHAl sk

aligned(8) class SegmentIndexBox extends FullBox(‘sidx’, version, 0)
{
unsigned int(32) reference track ID;
unsigned int(16) track count;
unsigned int(16) reference count;
for (i=1; i<= track count; i++)
{

unsigned int(32) track ID;
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Fig. 3. File format structure of movie fragments and RAP positions designating inter-layer synchronization
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if (version—0)

{
unsigned int(32) decoding_time;
)
else
{
unsigned int(64)  decoding_time;
¥
}
for(i=1; i <= reference count; i++)
{
bit (1) reference_type;

unsigned int(31) reference_offset;
unsigned int(32) subsegment_duration;
bit(1) contains RAP;
unsigned int(31) RAP_count;
for(j=1; j <= RAP_count; j++)
{
unsigned int(32) RAP index; //mewly added
unsigned int(32) RAP_delta_time;
unsigned int(32) RAP offset; //mewly added
)

- RAP index : Z} movie fragment Wl &2|3}= RAP
A E] tidt index.

- RAP offset : reference offset > ZHE] RAP A% ] 9]
= 47l HolE w9l Ag,

O

2. RAP Synchronization Box (‘raps’)

‘raps' box & -‘—5779 fragmentoﬂ ¥35]= SVC layer 9
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© RAP F713t #AE a&240= 7l&d & vk

aligned(8) class RAPSynchronizationBox extends FullBox(‘raps’, ver-
sion, 0) {
unsigned int(8)  svc_layer count;
for (i=1; i <= svc_layer count-1; i++) {
unsigned (8)  current svc layer ID;
unsigned (8)  RAP count_of current svc_layer;
for(j=1; j <= RAP_count of current svc_layer; j++){

unsigned (8) RAP index of current svc layer;
unsigned (8) RAP_synchronized lower svc layer ID;
unsigned (8) RAP_ index of lower svc layer;

}
}
}
- svc_layer count : 7| FH& R83h= V1EASH &F
& $23 SR FIARES ACE 30 4
- current_svc layer ID : E713F AR HAA 9 At

o] 5= dAj svcilayer-OJ ID.

- RAP _count of current svc layer : current svc layeroﬂ
EAsh= RAPY| JiFEA sidk'E FH & 5 Sl
- RAP_index of current svc layer : current svc layer
o] ZA43= RAPEY index.

- RAP_synchronized lower svc layer ID :
layer®] RAPS} 571317} H= 319 sve layer?] ID.
- RAP index of lower svc layer : RAP index of cur-
rent_sve_layer £} RAP 57|37 g e w2 AlFY

svc layerol| A12] RAP index.

current svc
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