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Dynamic and Interoperable Adaptation of SVC for QoS—Enabled Streaming

20t
2e12] ol MR A VLSS QR Aep] Aoblis N S, S 9 4
A8 el aFuE, vrle Rasel el AU

ofo
X
rx
}0
1
off
lo
[
=
oy
o,
o
=
r)
ot
=
o fo

E]—L' ﬁ:ll}-ﬁ:% WEA717] $1 F2 aAAeth 2 =EoAE H264/AVC SVC 2E"S

2 4-3(Digital Item Adaptation, DIA) =75 o|&-3l] EYA 37, Ttz

s, AHEAF Ased me} F4(dynamic) &2 HIT Q. ZRI=E HSA7]= WS At ARl
olF % EAD &7 Rt tjofFo] Hu 62%2] Wt = o—roﬂE Akt B o = A

ol A9 glo] AAtes HESS 45T ¢ e BYh

_1_4

B 3M0 | AAYRE HICR 255 MPEG-21 | H|C|R &3 |

Abstract

Seamless streaming of multimedia content that ensures Quality of Service over heterogeneous
networks has been a desire for many multimedia services, for which the multimedia contents
should be adapted to usage environments such as network characteristics, terminal capabilities,
and user preferences. Scalability in video coding is a good feature to meet the requirement of
heterogeneous networks. In this paper, we propose a dynamic adaptation scheme of H.264/AVC
SVC bit-stream using the MPEG-21 Digital Item Adaptation (DIA) tool. MPEG-21 DIA
framework provides systematic solutions in choosing an adaptation operation to given
conditions and supports interoperable video adaptation. The experiment results show that the
proposed adaptation scheme provides QoS-enabled delivery and consumption of SVC with
time-varying constraints of network, terminal, and user preference, in a robust and efficient
way. In particular, the proposed adaptation scheme is proved to work well with very low delay
under the condition that the variation rate of the given network bandwidth is upto 62%.
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= 29 59 231, ADTE= vt} 2o] SpatialLayers
= 0, TemporalLevels = 1, QualityReduction = 0.8= 2
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AdaptationQoSE  7|9re®  SpatialLayers = 1
TemporallLevels = 0, QualityReduction = 0.02 24|
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Description xsi‘type="AdaptationQoSType">
<Module xsi:type="UtilityFunctionType”>
<Constraint iOPinRef="BANDWIDTH">
<Values xsi‘type="IntegerVectorType">
<Vector>147 89 81 72 68 100 41 33 24 20</Vector>
</Values>
</Constraint>
<AdaptationOperator iOPinRef="SPATIALLAYERS">
<Values xsi:type="IntegerVector Type”>
<Vector>0 0000 1111 1</Vector>
</Values>
</AdaptationOperator>
<AdaptationOperator iOPinRef="TEMPORALLEVELS">
<Values xsi‘type="FloatVectorType”>
<Vector>0 0123001 2 3</Vector>
</Values>
</AdaptationOperator>
<AdaptationOperator iOPinRef="QUALITYREDUCTION">
<Values xsi‘type="IntegerVectorType">
<Vector>0.00 0.70 0.80 0.90 1.00 0.00 0.70 0.80 0.90
1.00</Vector>
</Values>
</AdaptationOperator>
<UtilityRank>
<Values xsi‘type="IntegerVectorType">
<Vector>1 23456789 10</Vector>
</Values>
</UtilityRank>
</Module>
<IOPin id="BANDWIDTH"/>
<IOPin id="SPATIALLAYERS"/>
<IOPin id="TEMPORALLEVELS"/>
<IOPin id="QUALITYREDUCTION"/>
</Description>
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B 1. SZHE/AZHE Aol ME 2ol MES ¢St SVC
H|E AEZI9| HIEE 2 PSNR
) Frame Min rate Max rate
S rate(Hz) (kbps) (kbps) R (e2)
7.5 14.3/ 28.17 29.77
QCiF 15 20.86 35.75 29.75
1.875 38.06 111.37 30.88
3.75 52.71 128.09 31.01
CIF 7.5 71.16 148.81 31.00
15 96.26 176.82 30.94
30 121.31 204.89 30.86
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=& Zn (QCIF)

Network bandwidth | remained MGS layer |  Frame rate (Hz)
100 1 30
80 0.2 30
70 0.1 15
55 0 7.5
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