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Abstract

Video adaptation in response to dynamic resource conditions and user preferences is required as a key technology to enable
universal multimedia access (UMA) through heterogeneous networks by a multitude of devices in a seamless way. Although
many adaptation techniques exist, selections of appropriate adaptations among multiple chaices that would satisfy given constraints
are often ad hoc. To provide a systematic solution, we present a general conceptual framework to model video entity, adaptation,
resource, utility, and relations among them. It allows for formulation of various adaptation problems as resource-constrained utility
maximization. We apply the framework to a practical case of dynamic bit rate adaptation of MPEG-4 video streams by
employing combination of frame dropping and DCT coefficient dropping. Furthermore, we present a descriptor, which has been
accepted as a part of MPEG-21 Digital Item Adaptation (DIA), for supporting terminal and network quality of service (QoS) in
an inferoperable manner. Experiments are presented to demonstrate the feasibility of the presented framework using the descriptor.
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Fig. 1. A three tier adaptation architecture using the utility-based framework
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{Description xsi:type ="AdaptationQoSType™>
{Header)

{ClassificationAlias alias="AQoS" href="urn :mpeg :mpeg21 :2003 :01-DIA-AdaptationQoSCS-NS™/>

{/Header)
{Module xsi :type ="UtilityFunctionType™>
{Constraint iOPinRef ="BANDWIDTH™>
{Values xsi:type ="IntegerVectorType”)
{Vector>1510 1359 1200 1200 1071 1071 1071 941 814 814
814 1296 1000 1000 1000 842 744 909 712 600 3%
359 331 293 255 217</Vector)
{/Values)
{/Constraint)
{AdaptationOperator iOPinRef="8 FRAMES)
(Values xsi:type="IntegervectorType™
Vector)0 0010120012101 21
122222222 %/Nector)
{/Values)
{/AdaptationOperator>
(AdaptationOperator iOPinRef ="P__FRAMES™)
{Values xsi:type="IntegerVectorType™>
{Vector) 0000000000000000
000044444 4/Nector)
{/Values)
{/AdaptationOperator)
{AdaptationOperator iOPinRef="COEFF_DROPPING™
{Values xsi:type ="FloatVectorType™>
{Vector>0.0 6.1 0.21 0.09 0.36.20.00.4 05
0.44 0.31 0.0 0.35 0.270.08 0.4 0.5
020405000.1020.3 0.4 0.5(/Vector>
{/Values)
{/AdaptationOperator)
{Utifity iOPinRef="PSNR™)
{Values xsi:type ="FloatVectorType™
{Vector) 34.47 33.56 32.48 31.40 31.58 30.82 28.62
30.27 29.10 28.57 21.53 31.94 30.69 30.15
28.33 29.04 28.11 28.01 27.03 26.49 23.44
23.36 23.29 23.18 23.02 22.87{/Vector)
{/Values)
{JUtility)
{/Module)
{I0Pin semantics=":AQ0S:1.1.1" id="BANDWIDTH" input="true" output="rfalse’/}
<IOPin semantics=":AQ0S:2.1" id="PSNR" input="false™ output="trye"/>
<I0Pin semantics =":A005:3.1.1" id="B__FRAMES" input ="false” output="true’/)
<I0Pin semantics=":A00S :3.1.2" id="P__FRAMES" input ="false" output="true’/)»
<IOPin semantics =":AQ05:3.1.3" id="COEFF__DROPPING" input ="false" output ="true/>
{/Description)
{/DIA>
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