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Abstract

Recently, an end-to-end framework called SSM, for fully content agnostic adaptation
of scalable bit-streams or certain non-scalable bit-streams operating in scalable modes,
has been proposed. SSM develops metadata to describe a scalable bit-stream in terms of
adaptations that can be conducted on it to obtain lower versions, and also alows
recipients to specify usage environment constraints based on which a piece of content is
to be adapted by a network adaptation engine. Based on this framework, a fully format
agnostic universal adaptation engine software has been developed. In this report, we
present adaptation use cases involving several different standard and non-standard bit-
stream formats (MPEG-4, JPEG2000, MC-EZBC), and show how the universal
adaptation engine adapts them. The SSM schema and software versions considered is 2.0.

1. Introduction

The SSM framework [1][2][3][4][5], enables creation of universal adaptation engines
that process resource description metadata (XML) and recipient constraints (XML) for
decison making and adaptation of a wide class of resource bit-streams that can be
adapted by dropping bit-stream segments followed by minor editing operations, broadly
referred to as scalable bit-streams. The strength of the approach is that the entire
adaptation process is conducted by a universal content non-specific adaptation engine,
with the only inputs changing for different types of content being the descriptor and
constraints XMLs. There is no need for external style sheets or external modules specific
for the content for either adaptation or decision making, as long as the bit-stream is
scalable as per the above definition.

Universal adaptation engines may reside in network nodes, such as in edge servers,
content-servers, or midstream routing servers, and can often be combined in a chain as
shown in Figure 1. In this generic architecture, the scalable bit-stream resource, as well as
the resource desription metadata moves downstream, while constraints, originating from
the recipients move upstream.

From the above generic delivery architecture, an elemental universal adaptation
engine can be isolated. The interface to the universal adaptation engine is shown in
Figure 2. The three inputs to the adaptation engine are: (1) resource description metadata
(XML), (2) resource bit-stream, (3) recipient constraints (XML). These inputs are
processed in a fully format agnostic manner to make appropriate decisions, and adapt
both the resource and the resource description metadata for use in a subsequent
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Figure 1. Media-Type-Independent Adaptation and Delivery Chain

adaptation stage. The outputs are therefore: (1) adapted resource description metadata,
and (2) adapted resource bit-stream.

This interface is very well defined, and for al practical purposes, the adaptation
engine can be regarded as a format agnostic black box. Just by changing the descriptor
and the constraints appropriately, adaptations on a wide range of scalable formats are
possible.

In order to demonstrate fully format-agnostic adaptation, we use four different use
cases involving the following bit-streams: MPEG-4 Visua ES [6][7], MPEG-4 Visud
Texture Coding [6], MC-EZBC [8][9][10][11][12], and JPEG2000 [13]. MC-EZBC is a
non-standard fully scalable video codec from RPI.

All the XML files related to these use cases are compliant with SSM version 2.0 [5].
All the descriptors, schemas, the resource bit-streams, and adaptation engine software
executables, could be found online at:

http://www.hpl .hp.com/research/ssm/SSM  UseCases.zip.

This report walks the reader through the four cases while refering to XML documents,
and bit-streams in this package. All the executables are on the Windows platform.

2. MPEG-4 Visual Elementary Streams
The first use case considered is based on frame-dropping on MPEG-4 visuad
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Figure 3. SSM structurefor akiyo sequence

elementary streams. We uses two different bitstreams in the validation: akiyo.mpg4 and
foreman.mpg4. In each case, it was assumed that each GOP has a violence rating between
1 and 5. Furthermore, the bit-stream was arranged in multiple temporal resolution layers
based on its encoding structure.

2.1 Use Cases for akiyo.mpg4

The akiyo bit-stream resource is defined to have exactly one parcel in the SSM
structure, and there is one component ssm:comp:akiyo in the parcel. The component has
two tiers, the first based on violence rating and the second based on temporal resolution,
as shown in Figure 3.

The following is the resource description XML for  akiyo.mpgd
(SSMDescription_akiyo.xml):

<?ml version="1.0" 2>
<SSM Description xsi:schemal ocation="SSM Description SSM Description.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmins="SSM Description"
xmlns:ssm="SSM Common" >
<parcelData>
<parcel parcelID="0">
<componentData>
<component compl D="ssm:comp: akiyo">
<tierlnfo numTiers="2">
<tierElemInfo numLayers="5" origLayers="5" exclusiveFlag="false" tier="0" />
<tierElemInfo numLayers="4" origLayers="4" exclusiveFlag="false" tier="1" />
</tierInfo>
<atomToc start="0" addressType="absolute">
<atomTocEntry indices="0 0" start="18" length="4641" />
<atomTocEntry indices="0 1" start="4659" length="98" />
<atomTocEntry indices="0 2" start="4757" length="16" />
<atomTocEntry indices="0 3" start="4773" length="23" />
<atomTocEntry indices="0 1" start="4796" length="178" />
<atomTocEntry indices="0 2" start="4974" length="53" />
<atomTocEntry indices="0 3" start="5027" length="39" />
<atomTocEntry indices="0 1" start="5066" length="235" />
<atomTocEntry indices="0 2" start="5301" length="66" />
<atomTocEntry indices="0 3" start="5367" length="65" />
<atomTocEntry indices="0 1" start="5432" length="274" />
<atomTocEntry indices="0 2" start="5706" length="74" />
<atomTocEntry indices="0 3" start="5780" length="68" />




<atomTocEntry indices="1 0" start="5848" length="4670" />
<atomTocEntry indices="1 2" start="10518" length="416" />

<atomTocEntry indices="1 3" start="10934" length="419" />

<atomTocEntry indices="1 1" start="14314" length="456" />
<atomTocEntry indices="1 2" start="14770" length="163" />
<atomTocEntry indices="1 3" start="14933" length="159" />
<atomTocEntry indices="0 0" start="15092" length="4677" />
<atomTocEntry indices="0 2" start="19769" length="534" />
<atomTocEntry indices="0 3" start="20303" length="490" />

<atomTocEntry indices="0 3" start="24267" length="191" />
<atomTocEntry indices="2 0" start="24458" |ength="4529" />

<atomTocEntry indices="2 3" start="31695" length="99" />
<atomTocEntry indices="3 0" start="31794" length="4548" />

<atomTocEntry indices="3 3" start="50274" length="201" />
<atomTocEntry indices="4 0" start="50475" length="4590" />

<atomTocEntry indices="4 3" start="58600" |length="91" />
<atomTocEntry indices="3 0" start="58691" length="4515" />

<atomTocEntry indices="0 1" start="164304" length="430" />
<atomTocEntry indices="0 2" start="164734" length="145" />
<atomTocEntry indices="0 3" start="164879" length="155" />
</atomToc>
</component>
</componentData>

<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="0" distType="nonDecreasing">12 34
5</marginal Dist>
<marginalDist dims="1" dimToTierMap="1" distType="constant">1</marginal Dist>
</featureDist>
</feature>

<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="0" distType="constant">1</marginal Dist>
<marginalDist dims="1" dimToTierMap="1" distType="nonDecreasing">2 10 20
30</marginal Dist>
</featureDist>
</feature>




<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="2" dimToTierMap="0 1" distType="nonDecr easing">23172 31075 35674
40273 41737 56234 64834 73782 59944 80442 92728 105598 78327 107315 124371 142290 92014
124972 144520 165034</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<globalFeatureData />
<globa CombAvarData>
<globalCombAvar avar="ssm:avar :totalVideoTimel nSec">
<ssm:constant value="10" />
</global CombAvar>
</global CombAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSM Description>

As seen in the descriptor, the first tier has 5 layers. The 5 layers indicate the violence
rating for the atoms. All the atoms that have violence rating equal to 1 are in layer-0. All
the atoms that have violence rating equals to 2 are in layer-1, and so on. The violence
rating value could be obtained from the adaptation variable ssm:avar:violenceRating. If
the outbound adapted resource contains al the layers for the first tier, the violence rating
would be 5; if the outbound adapted resource contains 4 layers, the violenceRating would
be 4, and so on.

The second tier has 4 layers. Akiyo has an encoding structure where a GOP is 15
frames, and the sequence of VOP encoding modes are{l, B, B, P, B, B, P, B, B, P, B, B,
P, B, B}. All the I-VOPs are in layer-0, all the P-VOPs are in the layer-1, all the first B-
VOPs of a contiguous pair of B-VOPs are in the layer-2, and al the second B-VOPs of
the pair B-VOPs are in the layer-3. The frames per second vaue could be obtained from
the adaptation variable ssm:avar:framesPer Second. If the outbound adapted resource
contains al 4 layers, there would be 30 frames per second. If the outbound adapted
resource contains 3 layers, there would be 20 frames per second, and so on.

All the atoms get their indices based on their violence rating, and their type of VOP.
Violence ratings were arbitrarily assigned to GOPs in the akiyo sequence to emulate the
case of areal video with violent sections.

An adaptation variable ssm:avar:codesize is also defined to return the codesize of the
resource based on different adaptation bounding boxes. If all layers from both of the tiers
are included, the codesize would be 165034. If 3 layers for the first tier, and 2 layers for
the second tier are included, the codesize would be 80442.




A global combination variable ssm:avar:totalVideoTimelnSec is defined to denote a
constant 10s indicating the duration of the unadapted video.

Use Case 1A

The first use case demonstrated is a multi-step adaptation. The first adaptation step
will remove all B-VOPs and the second adaptation step will remove the atoms that have
violent rating more than 3.

The first adaptation outbound constraints XML (SSMAdaptReq_vesl.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmlns.ssm="SSM Common">
<profile>
<parcel parcelID="0">
<adapVarDriven>
<limitConstraint highLimit="15" lowLimit="0">
<ssm:adapVar avar="ssm:avar :framesPer Second" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReq>

The outbound constraints XML has one limit constraint that requires the value of
adaptation variable ssm:avar:framesPer Second to be less than or equal to 15 and greater
or equals to 0. The resultant resource will include all layers from the first tier, since the
outbound constraints XML does not limit any of the violence rating; and it will include 2
layers from the second tier, and dropped the layers that include al the B-VOPs.

Hereisthe command line for the first step adaptation:

SSMAdaptEngine.exe -di SSM Description_akiyo.xml -ar SSMAdaptReq_vesl.xml -do
SSMDescription_akiyo_vesl.xml -bi akiyo.mpg4 —bo akiyo_vesl.mpgd

Here is the adapted resource description XML for akiyo after the first adaptation
(SSMDescription_akiyo vesl.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" 2>
<SSM Description xmIns="SSM Description" xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcel Data>
<parcel parcel|D="0">
<componentData>
<component compl D="ssm:comp: akiyo">
<tierlnfo numTiers="2">
<tierElemlInfo exclusiveFlag="false" numLayers="5" origLayers="5" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="4" tier="1" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="4641" start="18" />
<atomTocEntry addressType="relative" indices="0 1" length="98" start="4659" />
<atomTocEntry addressType="relative" indices="0 1" length="178" start="4757" />
<atomTocEntry addressType="relative" indices="0 1" length="235" start="4935" />




<atomTocEntry addressType="relative" indices="0 1" length="274" start="5170" />

<atomTocEntry addressType="relative" indices="1 0" length="4670" start="5444" />
<atomTocEntry addressType="relative" indices="1 1" length="591" start="10114" />
<atomTocEntry addressType="relative" indices="1 1" length="661" start="10705" />
<atomTocEntry addressType="relative" indices="1 1" length="470" start="11366" />
<atomTocEntry addressType="relative" indices="1 1" length="456" start="11836" />

<atomTocEntry addressType="relative" indices="2 0" length="4529" start="19068" />
<atomTocEntry addressType="relative" indices="2 1" length="340" start="23597" />
<atomTocEntry addressType="relative" indices="2 1" length="212" start="23937" />
<atomTocEntry addressType="relative" indices="2 1" length="322" start="24149" />
<atomTocEntry addressType="relative" indices="2 1" length="290" start="24471" />
<atomTocEntry addressType="relative" indices="3 0" length="4548" start="24761" />
<atomTocEntry addressType="relative" indices="3 1" length="390" start="29309" />
<atomTocEntry addressType="relative" indices="3 1" length="433" start="29699" />
<atomTocEntry addressType="relative" indices="3 1" length="627" start="30132" />
<atomTocEntry addressType="relative" indices="3 1" length="813" start="30759" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">12 34
5</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">2 10</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0 1" dims="2" distType="nonDecr easing">23172 31075 41737
56234 59944 80442 78327 107315 92014 124972</marginal Dist>
</featureDist>
</feature>




</featureData>
<combAvarData />

<resourceEditData />
</parcel>
</parcelData>
<global FeatureData />
<global CombAvarData>
<globalCombAvar avar="ssm:avar :totalVideoTimel nSec">
<ssm:constant value="10" />
</global CombAvar>
</global CombAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSM Description>

The second step of the adaptation will drop all atoms that have violence rating greater
than or equal to 4. Here is the outbound constraints XML (SSMAdaptReq ves2.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel parcel|D="0">
<adapVarDriven>
<limitConstraint highLimit="3" lowLimit="1">
<ssm:adapVar avar="ssm:avar:violenceRating" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

The outbound constraints XML has one limit constraint that requires the value of
adaptation variable ssm:avar:violenceRating to be less or equals to 3 and greater or
equalsto 1. Theresult resource will only include 3 layers from the first tier.

Here isthe command line for the second step adaptation:

SSMAdaptEngine.exe -di SSMDescription_akiyo_vesl.xml -ar SSMAdaptReq ves2.xml -do
SSMDescription_akiyo_ves2.xml -bi akiyo_vesl.mpg4 -bo akiyo_ves2.mpgd

If adapted descriptor SSMDescription_akiyo_ves2.xml is not required, skip the -do <> part:
SSMAdaptEngine.exe -di SSMDescription_akiyo_vesl.xml -ar SSMAdaptReq_ves2.xml
-bi akiyo_vesl.mpg4 -bo akiyo_ves2.mpg4

Hereis the adapted resource XML for akiyo after the first and second adaptation steps
(SSMDescription_akiyo ves2.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" 2>
<SSM Description xmIns="SSM Description" xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcel Data>
<parcel parcel|D="0">
<componentData>
<component compl D="ssm:comp:akiyo">
<tierlnfo numTiers="2">




<tierElemlInfo exclusiveFlag="false" numLayers="3" origLayers="5" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="4" tier="1" />

</tierInfo>

<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="4641" start="18" />
<atomTocEntry addressType="relative" indices="0 1" length="98" start="4659" />
<atomTocEntry addressType="relative" indices="0 1" length="178" start="4757" />
<atomTocEntry addressType="relative" indices="0 1" length="235" start="4935" />
<atomTocEntry addressType="relative" indices="0 1" length="274" start="5170" />
<atomTocEntry addressType="relative" indices="1 0" length="4670" start="5444" />
<atomTocEntry addressType="relative" indices="1 1" length="591" start="10114" />
<atomTocEntry addressType="relative" indices="1 1" length="661" start="10705" />
<atomTocEntry addressType="relative" indices="1 1" length="470" start="11366" />
<atomTocEntry addressType="relative" indices="1 1" length="456" start="11836" />
<atomTocEntry addressType="relative" indices="0 0" length="4677" start="12292" />
<atomTocEntry addressType="relative" indices="0 1" length="383" start="16969" />
<atomTocEntry addressType="relative" indices="0 1" length="557" start="17352" />
<atomTocEntry addressType="relative" indices="0 1" length="642" start="17909" />
<atomTocEntry addressType="relative" indices="0 1" length="517" start="18551" />
<atomTocEntry addressType="relative" indices="2 0" length="4529" start="19068" />
<atomTocEntry addressType="relative" indices="2 1" length="340" start="23597" />
<atomTocEntry addressType="relative" indices="2 1" length="212" start="23937" />
<atomTocEntry addressType="relative" indices="2 1" length="322" start="24149" />
<atomTocEntry addressType="relative" indices="2 1" length="290" start="24471" />
<atomTocEntry addressType="relative" indices="2 0" length="4543" start="24761" />
<atomTocEntry addressType="relative" indices="2 1" length="273" start="29304" />
<atomTocEntry addressType="relative" indices="2 1" length="296" start="29577" />
<atomTocEntry addressType="relative" indices="2 1" length="275" start="29873" />
<atomTocEntry addressType="relative" indices="2 1" length="329" start="30148" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 2 3</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">2 10</marginal Dist>
</featureDist>
</feature>




<feature avar="ssm:avar : codesize">
<components>

<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0 1" dims="2" distType="nonDecreasing">23172 31075 41737
56234 59944 80442</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData />
<globa CombAvarData>
<globalCombAvar avar="ssm:avar :totalVideoTimel nSec">
<ssm:constant value="10" />
</global CombAvar>
</global CombAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSM Description>

UseCase 1B

In this use case, we will limit the violence rating as well as codesize. Here is the
outbound constraints XML (SSMAdaptReq_akiyol.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel parcel|D="0">
<adapVarDriven>
<limitConstraint highLimit="4" lowLimit="1">
<ssm:adapVar avar="ssm:avar:violenceRating" />
</limitConstraint>

<limitConstraint highLimit="1" lowLimit="1">
<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:adapVar avar="ssm:avar :totalVideoTimel nSec" />
<ssm:constant value="12500" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
<ssm:operation operator="booll SGEZ" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReq>




There are two limit constraints in the outbound constraints XML. The first one will
drop al the atoms that have violence rating greater than 4. The second limit constraint
will ensure that the available bandwidth should be sufficient to transmit the entire video
within the time the video is supposed to be played for. In other words, bandwidth (12500
bytes/s) x totalVideoTimelnSec (10 s) will be greater or equal to the codesize. Note,
while the above approach may make sense in a streaming scenario assuming adequate
buffering, if the time of interest is download time, the line:

<ssm:adapVar avar="ssm:avar:totalVideoTimelnSec'/>

in SSMAdaptReq_akiyol.xml could be replaced with something like:

<ssm:constant value="15" />

indicating 15s is the maximum allowable download time at 12500 bytes/s bandwidth.

After the adaptation, 4 layers from the first tier, and 3 layers from the second tier will
be included in the outbound adapted resource. The codesize with such adaptation point is
124371 bytesand it is less than 12500 times total video time, whichis 10 s.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_akiyo.xml -ar SSMAdaptReq_akiyol.xml -do
SSMDescription_akiyol.xml -bi akiyo.mpg4 -bo akiyol.mpg4

If adapted descriptor SSMDescription_akiyol.xml isnot required, skip the -do <> part:
SSMAdaptEngine.exe -di SSM Description_akiyo.xml -ar SSMAdaptReq_akiyol.xml
-bi akiyo.mpg4 -bo akiyol.mpg4

Hereis the adapted resource description XML (SSMDescription_akiyol.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" 2>

<SSMDescription xmins="SSM Description” xmlns:ssm="SSM Common"

xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description

SSM Description.xsd">

<parcel Data>
<parcel parcelID="0">
<componentData>
<component compl D="ssm:comp: akiyo">
<tierlnfo numTiers="2">
<tierElemInfo exclusiveFlag="false" numLayers="4" origLayers="5" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="3" origLayers="4" tier="1" />
</tierInfo>

<atomTocEntry addressType="relative" indices="0 0" length="4641" start="18" />
<atomTocEntry addressType="relative" indices="0 1" length="98" start="4659" />
<atomTocEntry addressType="relative" indices="0 2" length="16" start="4757" />
<atomTocEntry addressType="relative" indices="0 1" length="178" start="4773" />
<atomTocEntry addressType="relative" indices="0 2" length="53" start="4951" />
<atomTocEntry addressType="relative" indices="0 1" length="235" start="5004" />
<atomTocEntry addressType="relative" indices="0 2" length="66" start="5239" />
<atomTocEntry addressType="relative" indices="0 1" length="274" start="5305" />
<atomTocEntry addressType="relative" indices="0 2" length="74" start="5579" />
<atomTocEntry addressType="relative" indices="1 0" length="4670" start="5653" />
<atomTocEntry addressType="relative" indices="1 2" length="416" start="10323" />
<atomTocEntry addressType="relative" indices="1 1" length="591" start="10739" />
<atomTocEntry addressType="relative" indices="1 2" length="153" start="11330" />




<atomTocEntry addressType="relative" indices="1 1" length="661" start="11483" />
<atomTocEntry addressType="relative" indices="1 2" length="231" start="12144" />
<atomTocEntry addressType="relative" indices="1 1" length="470" start="12375" />
<atomTocEntry addressType="relative" indices="1 2" length="175" start="12845" />
<atomTocEntry addressType="relative" indices="1 1" length="456" start="13020" />
<atomTocEntry addressType="relative" indices="1 2" length="163" start="13476" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 2 3 4</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">2 10 20</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0 1" dims="2" distType="nonDecr easing">23172 31075 35674
41737 56234 64834 59944 80442 92728 78327 107315 124371</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData />
<globa CombAvarData>
<globalCombAvar avar="ssm:avar :totalVideoTimel nSec">
<ssm:constant value="10" />
</global CombAvar>
</global CombAvarData>
<global CreatorLimitConstraints />




<codecOffsetData />
</SSM Description>

UseCase 1C

In this use case, we will select all atoms that have violence rating equals 1 or 3. Here
is the outbound constraints XML (SSMAdaptReq _akiyo2.xml):

<?ml version="1.0" 2>

<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"

xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"

xmlns;ssm="SSM Common">

<profile>
<parcel parcel|D="0" requestType="unstructured">
<adapVarDriven>
<limitConstraint highLimit="1" lowLimit="1">
<ssm:constant value="3" />
<ssm:adapVar avar="ssm:avar:violenceRating" />
<ssm:operation operator="subtract" />
<ssm:operation operator="booINOT" />
<ssm:constant value="1" />
<ssm:adapVar avar="ssm:avar:violenceRating" />
<ssm:operation operator="subtract" />
<ssm:operation operator="booINOT" />
<ssm:operation operator="boolOR" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

In the outbound constraints XML, there is one limit constraint and no optimization
constraint. We use requestType equa to unstructured. It means that we will include
all the atoms that fulfill the limit constraint, and ignore the SSM dependency model. The
constraint will ensure that the selected atoms will have violence rating equal to either 1 or
3. The outbound adapted resource will include all the atoms in the first layer and third
layer of thefirst tier.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_akiyo.xml -ar SSMAdaptReq_akiyo2.xml -do
SSMDescription_akiyo2.xml -bi akiyo.mpg4 —bo akiyo2.mpg4

If adapted descriptor SSMDescription_akiyo2.xml is not required, skip the -do <> part:
SSMAdaptEngine.exe -di SSM Description_akiyo.xml -ar SSMAdaptReq_akiyo2.xml
-bi akiyo.mpg4 —bo akiyo2.mpg4

Hereis the adapted resource description file (SSM Description_akiyo2.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" 2>
<SSMDescription xmins="SSM Description” xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcel Data>
<parcel parcelID="0">
<componentData>




<component compl D="ssm:comp:akiyo">

<tierlnfo numTiers="2">
<tierElemlInfo exclusiveFlag="false" numLayers="3" origLayers="5" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="4" origLayers="4" tier="1" />

<ftierInfo>

<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="4641" start="18" />
<atomTocEntry addressType="relative" indices="0 1" length="98" start="4659" />

<atomTocEntry addressType="relative" indices="0 2" length="192" start="14831" />
<atomTocEntry addressType="relative" indices="0 3" length="191" start="15023" />
<atomTocEntry addressType="relative" indices="2 0" length="4529" start="15214" />
<atomTocEntry addressType="relative" indices="2 2" length="435" start="19743" />

<atomTocEntry addressType="relative" indices="2 2" length="87" start="22364" />
<atomTocEntry addressType="relative" indices="2 3" length="99" start="22451" />

<atomTocEntry addressType="relative" indices="0 2" length="145" start="71789" />
<atomTocEntry addressType="relative" indices="0 3" length="155" start="71934" />
<atomRemovedFromBBox indices="1 0" />
<atomRemovedFromBBox indices="1 1" />
<atomRemovedFromBBox indices="1 2" />
<atomRemovedFromBBox indices="1 3" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 2 3</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">2 10 20
30</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm:comp:akiyo" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>18</emptyFeatureDist>
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Figure4. SSM structurefor Foreman sequence

<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0 1" dims="2" distType="nonDecr easing">23172 31075 35674
40273 41737 56234 64834 73782 59944 80442 92728 105598</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData />
<globalCombAvarData>
<globalCombAvar avar="ssm:avar :totalVideoTimel nSec">
<ssm:constant value="10"/>
</globalCombAvar>
</global CombAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSMDescription>

2.2 Use Cases for foreman.mpg4

For the foreman resource, we define a SSM structure with multiple parcels, that is
more appropriate in a streaming scenario. There are five parcels, each containing one
component ssm:comp:foreman covering 2 seconds of video. Asin the akiyo use case, we
indicate the violence ratings and temporal resolution of the parcels. However, unlike the
akiyo case, it is not necessary to organize a parcelsinto 2 tiers, unless there are more than
one violence ratings within a parcel. The SSM structure for the parcelsis shown in Figure
4.

The following is the resource description XML for foreman.mpgd
(SSMDescription_foreman.xml):

<?ml version="1.0" 2>
<SSM Description xsi:schemal ocation="SSM Description SSM Description.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM Description"
xmlns;ssm="SSM Common">
<parcel Data>
<parcel parcellD="0">
<componentData>




<component compl D="ssm:comp:foreman">
<tierInfo numTiers="1">

<tierElemInfo numLayers="3" origLayers="3" exclusiveFlag="false" tier="0" />
<ftierInfo>
<atomToc start="0" addressType="absolute">

<atomTocEntry indices="0" start="18" length="6445" />

<atomTocEntry indices="1" start="6463" length="1737" />

<atomTocEntry indices="2" start="8200" length="674" />

<atomTocEntry indices="1" start="8874" length="1948" />

<atomTocEntry indices="2" start="10822" |length="799" />

<atomTocEntry indices="1" start="11621" length="1752" />

<atomTocEntry indices="2" start="13373" length="752" />

<atomTocEntry indices="1" start="42624" |ength="925" />
<atomTocEntry indices="2" start="43549" |length="391" />
<atomTocEntry indices="0" start="43940" length="7131" />
<atomTocEntry indices="2" start="51071" length="593" />
<atomTocEntry indices="1" start="51664" length="1436" />
<atomTocEntry indices="2" start="53100" length="680" />
<atomTocEntry indices="1" start="53780" length="1610" />
<atomTocEntry indices="2" start="55390" |ength="801" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="0" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="0" distType="nonDecreasing">12576 62803
87721</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="1">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="2">
<tierEleminfo numLayers="2" origLayers="2" exclusiveFlag="false" tier="0" />




<tierEleminfo numLayers="3" origLayers="3" exclusiveFlag="false" tier="1" />
<ftierInfo>
<atomToc start="0" addressType="absolute">

<atomTocEntry indices="0 0" start="87739" length="7065" />

<atomTocEntry indices="0 2" start="94804" length="1079" />

<atomTocEntry indices="0 1" start="95883" length="1512" />

<atomTocEntry indices="0 2" start="97395" length="849" />

<atomTocEntry indices="0 1" start="98244" |ength="1687" />

<atomTocEntry indices="0 2" start="99931" length="800" />

<atomTocEntry indices="0 1" start="133486" length="2131" />
<atomTocEntry indices="0 2" start="135617" length="1042" />
<atomTocEntry indices="1 0" start="136659" length="6650" />
<atomTocEntry indices="1 2" start="143309" length="1557" />
<atomTocEntry indices="1 1" start="144866" length="2772" />
<atomTocEntry indices="1 2" start="147638" length="1264" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="0" distType="nonDecreasing">2 5</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="1" distType="nonDecreasing">1 15 30</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="2" dimToTierMap="0 1" distType="nonDecreasing">7065 34439 48920
13715 61186 87598</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>




<parcel parcelID="2">
<componentData>
<component compl D="ssm:comp:foreman">

<tierlnfo numTiers="1">
<tierEleminfo numLayers="3" origLayers="3" exclusiveFlag="false" tier="0" />

<ftierInfo>

<atomToc start="0" addressType="absolute">
<atomTocEntry indices="0" start="175839" length="6565" />
<atomTocEntry indices="2" start="182404" |ength="529" />
<atomTocEntry indices="1" start="182933" length="1078" />
<atomTocEntry indices="2" start="184011" length="385" />
<atomTocEntry indices="1" start="184396" length="1588" />
<atomTocEntry indices="2" start="185984" length="699" />

<atomTocEntry indices="1" start="221395" length="2026" />
<atomTocEntry indices="2" start="223421" length="1091" />
<atomTocEntry indices="0" start="224512" |ength="6162" />
<atomTocEntry indices="2" start="230674" length="1048" />
<atomTocEntry indices="1" start="231722" length="2131" />
<atomTocEntry indices="2" start="233853" |length="1087" />
<atomTocEntry indices="1" start="234940" |length="3767" />
<atomTocEntry indices="2" start="238707" length="2046" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="0" distType="constant">4</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="0" distType="nonDecreasing">12727 77299
110529</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="3">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">




<tierEleminfo numLayers="3" origLayers="3" exclusiveFlag="false" tier="0" />
</tierInfo>
<atomToc start="0" addressType="absolute">

<atomTocEntry indices="0" start="286368" length="6395" />

<atomTocEntry indices="2" start="292763" length="1595" />

<atomTocEntry indices="1" start="294358" length="4873" />

<atomTocEntry indices="2" start="299231" |length="1331" />

<atomTocEntry indices="1" start="300562" |ength="5487" />

<atomTocEntry indices="2" start="306049" length="1754" />

<atomTocEntry indices="1" start="381877" length="4389" />
<atomTocEntry indices="2" start="386266" length="1142" />
<atomTocEntry indices="0" start="387408" length="4579" />
<atomTocEntry indices="2" start="391987" length="1145" />
<atomTocEntry indices="1" start="393132" length="3334" />
<atomTocEntry indices="2" start="396466" length="1160" />
<atomTocEntry indices="1" start="397626" |length="5171" />
<atomTocEntry indices="2" start="402797" length="1432" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="0" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="0" distType="nonDecreasing">10974 118318
168724</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcellD="4">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierEleminfo numLayers="3" origLayers="3" exclusiveFlag="false" tier="0" />
<ftierInfo>
<atomToc start="0" addressType="absolute">
<atomTocEntry indices="0" start="455092" |length="10174" />




<atomTocEntry indices="2" start="465266" |ength="1400" />
<atomTocEntry indices="1" start="466666" |length="2040" />
<atomTocEntry indices="2" start="468706" length="1716" />
<atomTocEntry indices="1" start="470422" |ength="2244" />
<atomTocEntry indices="2" start="472666" |ength="1807" />

<atomTocEntry indices="1" start="514158" length="2123" />
<atomTocEntry indices="2" start="516281" length="1339" />
<atomTocEntry indices="0" start="517620" length="10958" />
<atomTocEntry indices="2" start="528578" length="295" />
<atomTocEntry indices="1" start="528873" length="1335" />
<atomTocEntry indices="2" start="530208" length="467" />
<atomTocEntry indices="1" start="530675" length="1722" />
<atomTocEntry indices="2" start="532397" length="595" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="1" dimToTierMap="0" distType="constant">2</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="0" distType="nonDecreasing">21132 77492
117008</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData>
<globalFeature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" numLayers="3"/>
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 15 30</marginal Dist>
</featureDist>
</global Feature>




</global FeatureData>
<globalCombAvarData>

<globalCombAvar avar="ssm:avar :par cel Timel nSec">
</global CombAvar>
</global CombAvarData>
<globaLUTAvarData>
<globa LUTAvar avar="ssm:avar:overallRateToL agrangian" numAxes="1">
<axisVaues axis="0" grid="65994 107849 375672 533422 572100" />
<content>
<marginalDist dims="1" dimToTierMap="0">0.0007 0.0007 0.0004 0.0002 0.0001 0
O</marginal Dist>
</content>
</globaLUTAvar>
</globa LUTAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSMDescription>

Foreman has an encoding structure where a GOP is 30 frames, and the sequence of
VOP encoding modes are {1, B, P, B, P,B,P,B,P,B,P,B,P,B,P,B, P, B, P, B, P, B,
P, B, P, B, P, B, P, B. Each 2-sec parcel coverstwo GOPs.

As seen above, al but the second parcel (parcellD="1") have only one tier with 3
layers. All the I-VOPs are in layer-0, al the P-VOPs are in the layer-1, and al the B-
VOPs are in the layer-2. The frames per second value can be obtained from a global
feature variable ssm:avar:framesPer Second. If the outbound adapted resource contains
al 3 layers, there would be 30 frames per second. If the outbound adapted resource
contains 2 layers, there would be 15 frames per second, and so on. Each parcel aso
provides an adaptation variable for the violence rating ssm:avaar:violenceRating. The
values for the violence rating adaptation variables are constants for all parcels except the
second. For example, in thefirst parcel (parcellD="0"), the violence rating is always 1.

In the component in the second parcel (parcellD="1"), there are two tiers. The first
tier has 2 layers. All the atoms that have the same violence rating will belong to the same
layer. The violence rating value is obtaned from the adaptation variable
ssm:avar:violenceRating. If the outbound adapted resource contains both of the layers for
the first tier, the violence rating would be 5; if the outbound adapted resource contains 1
layer, the violenceRating would be 2. The second tier has 3 layers and is the same as the
tier in other parcels. All the I-VOPs are in layer-0, all the P-VOPs are in the layer-1, and
al the B-VOPs are in the layer-2. The frames per second value could be obtained from
the parcel feature variable ssm:avar:framesPer Second. Note that this hame is common
with the global feature variable, defined for one tier only, the parcel definition takes
precedence. If the adapted resource contains all 3 layers in tier 1, there would be 30
frames per second. If the adapted resource contains 2 layers, there would be 15 frames
per second, and so on.

In all the parcels, we also define an adaptation variable ssm:avar:codesize to return
the codesi ze of the resource based on different adaptation options.

A globa combination variable ssm:avar:parcel TimelnSec is defined to denote a
constant 2s indicating the duration of a parcel of unadapted video.




There is also one global lookup table defined ssm:avar:overallRateToLagrangian. It
takes one argument which is the overallRate and the LUT will return the lagrangian
parameter to use to optimize each parcel in order to obtain the given overal rate.

Use Case 2A

In this use case, we use the same multi-step outbound constraints XML files used for
akiyo.mpg4. The first adaptation step will remove all B-VOPs and the second adaptation
step will remove the atoms that have violent rating more than 3. Refer to Use Case 1A for
the outbound constraints XML files.

The first step adaptation will remove all B-VOPs. Here is the command line for the
first step adaptation:

SSMAdaptEngine.exe -di SSMDescription_foreman.xml -ar SSMAdaptReq_vesl.xml -do
SSMDescription_foreman_vesl.xml -bi foreman.mpg4 —bo foreman_vesl.mpg4

Here is the adapted resource description XML for foreman after the first adaptation
(SSMDescription_foreman_vesl.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<SSM Description xmIns="SSM Description" xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcel Data>
<parcel parcel|D="0">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemlInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6445" start="18" />
<atomTocEntry addressType="relative" indices="1" length="1737" start="6463" />
<atomTocEntry addressType="relative" indices="1" length="1948" start="8200" />
<atomTocEntry addressType="relative" indices="1" length="1752" start="10148" />

<atomTocEntry addressType="relative" indices="
<atomTocEntry addressType="relative" indices="
<atomTocEntry addressType="relative" indices="
<atomTocEntry addressType="relative" indices="
<atomTocEntry addressType="relative" indices="

' length="925" start="30568" />

' length="7131" start="31493" />
' length="1436" start="38624" />
' length="1610" start="40060" />
' length="1710" start="41670" />
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</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureV alue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
</featureDist>




</feature>
<feature avar="ssm:avar :codesize">

<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">12576
62803</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="1">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="2">
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="2" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="1" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="7065" start="62821" />
<atomTocEntry addressType="relative" indices="0 1" length="1512" start="69886" />
<atomTocEntry addressType="relative" indices="0 1" length="1687" start="71398" />
<atomTocEntry addressType="relative" indices="0 1" length="2013" start="73085" />
<atomTocEntry addressType="relative" indices="0 1" length="1821" start="75098" />
<atomTocEntry addressType="relative" indices="0 1" length="1823" start="76919" />

<atomTocEntry addressType="relative" indices="0 1" length="2393" start="92736" />
<atomTocEntry addressType="relative" indices="0 1" length="2131" start="95129" />
<atomTocEntry addressType="relative" indices="1 0" length="6650" start="97260" />
<atomTocEntry addressType="relative" indices="1 1" length="2772" start="103910" />
<atomTocEntry addressType="relative" indices="1 1" length="2817" start="106682" />
<atomTocEntry addressType="relative" indices="1 1" length="1879" start="109499" />
<atomTocEntry addressType="relative" indices="1 1" length="1343" start="111378" />
<atomTocEntry addressType="relative" indices="1 1" length="1177" start="112721" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">2 5</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar : framesPer Second" >
<components>




<component compl D="ssm: comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">1 15</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize"'>
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0 1" dims="2" distType="nonDecr easing">7065 34439 13715
61186</margina Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcel|D="2">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierEleminfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6565" start="124509" />
<atomTocEntry addressType="relative" indices="1" length="1078" start="131074" />
<atomTocEntry addressType="relative" indices="1" length="1588" start="132152" />
<atomTocEntry addressType="relative" indices="1" length="1899" start="133740" />
<atomTocEntry addressType="relative" indices="1" length="2091" start="135639" />
<atomTocEntry addressType="relative" indices="1" length="2074" start="137730" />

<atomTocEntry addressType="relative" indices="1" length="2264" start="155215" />
<atomTocEntry addressType="relative" indices="1" length="2026" start="157479" />
<atomTocEntry addressType="relative" indices="0" length="6162" start="159505" />
<atomTocEntry addressType="relative" indices="1" length="2131" start="165667" />
<atomTocEntry addressType="relative" indices="1" length="3767" start="167798" />
<atomTocEntry addressType="relative" indices="1" length="3514" start="171565" />
<atomTocEntry addressType="relative" indices="1" length="3559" start="175079" />
<atomTocEntry addressType="relative" indices="1" length="1758" start="178638" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>




<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="constant">4</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecreasing">12727
77299</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="3">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemlInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6395" start="201808" />
<atomTocEntry addressType="relative" indices="1" length="4873" start="208203" />
<atomTocEntry addressType="relative" indices="1" length="5487" start="213076" />
<atomTocEntry addressType="relative" indices="1" length="5193" start="218563" />
<atomTocEntry addressType="relative" indices="1" length="5118" start="223756" />
<atomTocEntry addressType="relative" indices="1" length="5108" start="228874" />

<atomTocEntry addressType="relative" indices="1" length="4240" start="267245" />
<atomTocEntry addressType="relative" indices="1" length="4389" start="271485" />
<atomTocEntry addressType="relative" indices="0" length="4579" start="275874" />
<atomTocEntry addressType="relative" indices="1" length="3334" start="280453" />
<atomTocEntry addressType="relative" indices="1" length="5171" start="283787" />
<atomTocEntry addressType="relative" indices="1" length="6109" start="288958" />
<atomTocEntry addressType="relative" indices="1" length="2759" start="295067" />
<atomTocEntry addressType="relative" indices="1" length="2964" start="297826" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
</featureDist>
</feature>




<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecr easing">10974
118318</margina Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="4">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierEleminfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="10174" start="320126" />
<atomTocEntry addressType="relative" indices="1" length="2040" start="330300" />
<atomTocEntry addressType="relative" indices="1" length="2244" start="332340" />
<atomTocEntry addressType="relative" indices="1" length="2324" start="334584" />
<atomTocEntry addressType="relative" indices="1" length="2403" start="336908" />
<atomTocEntry addressType="relative" indices="1" length="2034" start="339311" />

<atomTocEntry addressType="relative" indices="1" length="1756" start="355664" />
<atomTocEntry addressType="relative" indices="1" length="2123" start="357420" />
<atomTocEntry addressType="relative" indices="0" length="10958" start="359543" />
<atomTocEntry addressType="relative" indices="1" length="1335" start="370501" />
<atomTocEntry addressType="relative" indices="1" length="1722" start="371836" />
<atomTocEntry addressType="relative" indices="1" length="1833" start="373558" />
<atomTocEntry addressType="relative" indices="1" length="1890" start="375391" />
<atomTocEntry addressType="relative" indices="1" length="1670" start="377281" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">2</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize"'>
<components>
<component compl D="ssm: comp:foreman" />
</components>




<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">21132
77492</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData>
<globalFeature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" numLayers="3"/>
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 15 30</marginal Dist>
</featureDist>
</global Feature>
</global FeatureData>
<globalCombAvarData>
<globalCombAvar avar="ssm:avar :par cel Timel nSec">
<ssm:constant value="2"/>
</global CombAvar>
</global CombAvarData>
<globaLUTAvarData>
<global LUTAvar avar="ssm:avar:overallRateToL agrangian" numAxes="1">
<axisVaues axis="0" grid="65994 107849 375672 533422 572100" />
<content>
<marginalDist dims="1" dimToTierMap="0">0.0007 0.0007 0.0004 0.0002 0.0001 0
O</marginal Dist>
</content>
</globalLUTAvar>
</globa LUTAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSMDescription>

The second adaptation step will remove the atoms that have violent rating more than
3. Here isthe command line for the second step adaptation:

SSMAdaptEngine.exe -di SSMDescription_foreman_vesl.xml -ar SSMAdaptReq ves2.xml -do
SSMDescription_foreman_ves2.xml -bi foreman_vesl.mpg4 —bo foreman_ves2.mpg4

If adapted descriptor SSMDescription_foreman_ves2.xml is not required, skip the -do <> part:
SSMAdaptEngine.exe -di SSMDescription_foreman_vesl.xml -ar SSMAdaptReq ves2.xml
-bi foreman_vesl.mpg4 -bo foreman_ves2.mpg4

Here is the adapted resource XML for foreman after the first and second adaptation
steps (SSM Description_akiyo ves2.xml):

\ <?xml version="1.0" encoding="UTF-8" standalone="no" ?>




<SSM Description xmIns="SSM Description" xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description

SSM Description.xsd">
<parcelData>

<parcel parcelID="0">
<componentData>
<component compl D="ssm:comp:foreman">

<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />

</tierInfo>

<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6445" start="18" />
<atomTocEntry addressType="relative" indices="1" length="1737" start="6463" />
<atomTocEntry addressType="relative" indices="1" length="1948" start="8200" />
<atomTocEntry addressType="relative" indices="1" length="1752" start="10148" />
<atomTocEntry addressType="relative" indices="1" length="1770" start="11900" />
<atomTocEntry addressType="relative" indices="1" length="1865" start="13670" />

<atomTocEntry addressType="relative" indices="1" length="1596" start="28972" />
<atomTocEntry addressType="relative" indices="1" length="925" start="30568" />

<atomTocEntry addressType="relative" indices="0" length="7131" start="31493" />
<atomTocEntry addressType="relative" indices="1" length="1436" start="38624" />
<atomTocEntry addressType="relative" indices="1" length="1610" start="40060" />
<atomTocEntry addressType="relative" indices="1" length="1710" start="41670" />
<atomTocEntry addressType="relative" indices="1" length="1785" start="43380" />
<atomTocEntry addressType="relative" indices="1" length="1439" start="45165" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize"'>
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecr easing">12576
62803</margina Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>




<parcel parcelID="1">
<componentData>
<component compl D="ssm:comp:foreman">

<tierlnfo numTiers="2">
<tierElemInfo exclusiveFlag="false" numLayers="1" origLayers="2" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="1" />
<ftierInfo>

<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="7065" start="62821" />
<atomTocEntry addressType="relative" indices="0 1" length="1512" start="69886" />
<atomTocEntry addressType="relative" indices="0 1" length="1687" start="71398" />
<atomTocEntry addressType="relative" indices="0 1" length="2013" start="73085" />
<atomTocEntry addressType="relative" indices="0 1" length="1821" start="75098" />
<atomTocEntry addressType="relative" indices="0 1" length="1823" start="76919" />

<atomTocEntry addressType="relative" indices="0 1" length="2393" start="92736" />
<atomTocEntry addressType="relative" indices="0 1" length="2131" start="95129" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecr easing">2</margina Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">1 15</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0 1" dims="2" distType="nonDecreasing">7065
34439</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>




<parcel parcelID="2">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierEleminfo exclusiveFlag="false" numLayers="0" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0" />
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">4</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing" />
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcel|D="3">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6395" start="97762" />
<atomTocEntry addressType="relative" indices="1" length="4873" start="104157" />
<atomTocEntry addressType="relative" indices="1" length="5487" start="109030" />
<atomTocEntry addressType="relative" indices="1" length="5193" start="114517" />
<atomTocEntry addressType="relative" indices="1" length="5118" start="119710" />
<atomTocEntry addressType="relative" indices="1" length="5108" start="124828" />

<atomTocEntry addressType="relative" indices="1" length="4240" start="163199" />
<atomTocEntry addressType="relative" indices="1" length="4389" start="167439" />
<atomTocEntry addressType="relative" indices="0" length="4579" start="171828" />
<atomTocEntry addressType="relative" indices="1" length="3334" start="176407" />
<atomTocEntry addressType="relative" indices="1" length="5171" start="179741" />
<atomTocEntry addressType="relative" indices="1" length="6109" start="184912" />
<atomTocEntry addressType="relative" indices="1" length="2759" start="191021" />
<atomTocEntry addressType="relative" indices="1" length="2964" start="193780" />




</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecr easing">10974
118318</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="4">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="10174" start="216080" />
<atomTocEntry addressType="relative" indices="1" length="2040" start="226254" />
<atomTocEntry addressType="relative" indices="1" length="2244" start="228294" />
<atomTocEntry addressType="relative" indices="1" length="2324" start="230538" />
<atomTocEntry addressType="relative" indices="1" length="2403" start="232862" />
<atomTocEntry addressType="relative" indices="1" length="2034" start="235265" />

<atomTocEntry addressType="relative" indices="1" length="1756" start="251618" />
<atomTocEntry addressType="relative" indices="1" length="2123" start="253374" />
<atomTocEntry addressType="relative" indices="0" length="10958" start="255497" />
<atomTocEntry addressType="relative" indices="1" length="1335" start="266455" />
<atomTocEntry addressType="relative" indices="1" length="1722" start="267790" />
<atomTocEntry addressType="relative" indices="1" length="1833" start="269512" />
<atomTocEntry addressType="relative" indices="1" length="1890" start="271345" />
<atomTocEntry addressType="relative" indices="1" length="1670" start="273235" />

</atomToc>
</component>
</componentData>




<featureData>
<feature avar="ssm:avar :violenceRating">

<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">2</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">21132
77492</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData>
<global Feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" numLayers="3"/>
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 15 30</margina Dist>
<[featureDist>
</global Feature>
</global FeatureData>
<globa CombAvarData>
<globalCombAvar avar="ssm:avar :par cel Timel nSec">
<ssm:constant value="2"/>
</global CombAvar>
</global CombAvarData>
<globaLUTAvarData>
<globalLUTAvar avar="ssm:avar:over allRateT oL agrangian" numAxes="1">
<axisValues axis="0" grid="65994 107849 375672 533422 572100" />
<content>
<marginalDist dims="1" dimToTierMap="0">0.0007 0.0007 0.0004 0.0002 0.0001 0
O</marginal Dist>
</content>
</globalLUTAvar>
</global LUTAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSM Description>




Use Case 2B

In this use case, we will limit the violence rating as well as codesize. The outbound
constraints XML is very similar to the one for akiyo in Use Case 1B. Here is the
outbound constraints XML (SSMAdaptReq_foremanl.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<adapVarDriven>
<limitConstraint highLimit="4" lowLimit="1">
<ssm:adapVar avar="ssm:avar:violenceRating" />
</limitConstraint>

<limitConstraint highLimit="1" lowLimit="1">
<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:adapVar avar="ssm:avar :parcel Timel nSec" />
<ssm:constant value="50000" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
<ssm:operation operator="booll SGEZ" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReq>

There are two limit constraints in the outbound constraints XML. The first one will
drop all the atoms that have violence rating greater than 4. The second limit constraint
will ensure that the available bandwidth should be sufficient to transmit a parcel of video
within the time it is supposed to be played for. In other words, bandwidth (50000 bytes/s)
x parcel TimelnSec (2 s) will be greater or equal to the codesize. The limit constraints will
apply to all parcelsin the resource description file.

The adapted resource will become:

parcelID="0": 3 layersfor thefirst tier.

parcelID="1": 1 layer for thefirst tier. 3 layers for the second tier.
parcelID="2": 2 layersfor thefirst tier.

parcelID="3": 1 layer for thefirst tier.

parcelID="4": 2 layersfor thefirst tier.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSM Description_foreman.xml -ar SSMAdaptReq_foremanl.xml -do
SSMDescription_foremanl.xml -bi foreman.mpg4 —bo foremanl.mpg4

If adapted descriptor SSMDescription_foremanl.xml is not required, skip the -do <> part:
SSMAdaptEngine.exe -di SSMDescription_foreman.xml -ar SSMAdaptReq_foremanl.xml
-bi foreman.mpg4 -bo foremanl.mpg4

Here is the adapted resource description XML (SSMDescription_foremanl.xml):




<?xml version="1.0" encoding="UTF-8" standalone="no" 2>
<SSMDescription xmins="SSM Description” xmins:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcel Data>
<parcel parcellD="0">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6445" start="18" />
<atomTocEntry addressType="relative" indices="1" length="1737" start="6463" />
<atomTocEntry addressType="relative" indices="1" length="1948" start="8200" />
<atomTocEntry addressType="relative" indices="1" length="1752" start="10148" />
<atomTocEntry addressType="relative" indices="1" length="1770" start="11900" />
<atomTocEntry addressType="relative" indices="1" length="1865" start="13670" />

<atomTocEntry addressType="relative" indices="1" length="1596" start="28972" />
<atomTocEntry addressType="relative" indices="1" length="925" start="30568" />

<atomTocEntry addressType="relative" indices="0" length="7131" start="31493" />
<atomTocEntry addressType="relative" indices="1" length="1436" start="38624" />
<atomTocEntry addressType="relative" indices="1" length="1610" start="40060" />
<atomTocEntry addressType="relative" indices="1" length="1710" start="41670" />
<atomTocEntry addressType="relative" indices="1" length="1785" start="43380" />
<atomTocEntry addressType="relative" indices="1" length="1439" start="45165" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize"'>
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecr easing">12576
62803</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />




</parcel>
<parcel parcellD="1">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="2">
<tierElemInfo exclusiveFlag="false" numLayers="1" origLayers="2" tier="0" />
<tierEleminfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="1" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="7065" start="62821" />
<atomTocEntry addressType="relative" indices="0 2" length="1079" start="69886" />
<atomTocEntry addressType="relative" indices="0 1" length="1512" start="70965" />
<atomTocEntry addressType="relative" indices="0 2" length="849" start="72477" />
<atomTocEntry addressType="relative" indices="0 1" length="1687" start="73326" />
<atomTocEntry addressType="relative" indices="0 2" length="800" start="75013" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecr easing">2</margina Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="1" dims="1" distType="nonDecreasing">1 15 30</margina Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0 1" dims="2" distType="nonDecreasing">7065 34439
48920</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="2">




<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="1" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6565" start="112243" />
<atomTocEntry addressType="relative" indices="0" length="6162" start="118808" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">4</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">12727</margina Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcel|D="3">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="1" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6395" start="124970" />
<atomTocEntry addressType="relative" indices="0" length="4579" start="131365" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">




<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecr easing" >10974</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="4">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemlInfo exclusiveFlag="false" numLayers="1" origLayers="3" tier="0" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="10174" start="135944" />
<atomTocEntry addressType="relative" indices="0" length="10958" start="146118" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="constant">2</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar :codesize">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecr easing">21132</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData>




<global Feature avar="ssm:avar :framesPer Second" >
<components>

<component compl D="ssm:comp:foreman" numLayers="3"/>
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 15 30</marginal Dist>
</featureDist>
</global Feature>
</global FeatureData>
<globalCombAvarData>
<globalCombAvar avar="ssm:avar :par cel Timel nSec">
<ssm:constant value="2" />
</global CombAvar>
</global CombAvarData>
<globaLUTAvarData>
<global LUTAvar avar="ssm:avar:overallRateToL agrangian" numAxes="1">
<axisValues axis="0" grid="65994 107849 375672 533422 572100" />
<content>
<marginalDist dims="1" dimToTierMap="0">0.0007 0.0007 0.0004 0.0002 0.0001 0
O</marginal Dist>
</content>
</globalLUTAvar>
</globa LUTAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSMDescription>

Use Case 2C

In this use case, we will use the lookup table ssm:avar:overallRateToLagrangian to
look up the lagrangian mapping value for a given overal rate and minimize the
(ssm:avar:codesize *|agrangian mapping value) + (30-ssm:avar:framesPer Second).

Hereis the outbound constraints XML (SSMAdaptReq_foreman2.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel parcelID="0">
<adapVarDriven>
<limitConstraint highLimit="30" lowLimit="15">
<ssm:adapVar avar="ssm:avar :framesPer Second" />
</limitConstraint>

<optimizationConstraint optimize="minimize">
<ssm:adapVar avar="ssm:avar :framesPer Second" />
<ssm:constant value="30" />
<ssm:operation operator="subtract" />
<ssm:constant value="200000" />
<ssm:adapVar avar="ssm:avar :over allRateT oL agrangian” />




<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
</optimizationConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

There is one limit constraint and one optimization constraint in the outbound
constraints XML file. The limit constraint will make sure that the adaptation variable
ssm:avar : framesPer Second lies between 15 and 30 inclusive. The optimization constraint
will lookup a Langrangian parameter value using input argument overall rate to be
200000 bytes and minimize (ssm:avar:codesize x Lagrangian parameter) + (30 -
ssm: avar : framesPer Second)

The adapted resource will become:
parcelID="0": 3 layersfor thefirst tier.

parcelID="1": 1 layer for the first tier. 3 layers for the second tier. That is violence
rating 5 is removed.

parcelID="2": 3 layersfor thefirst tier.
parcellD="3": 2 layersfor thefirst tier.
parcelID="4": 3 layersfor thefirst tier.
Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSM Description_foreman.xml -ar SSMAdaptReq_foreman2.xml -do
SSMDescription_foreman2.xml -bi foreman.mpg4 —bo foreman2.mpg4

If adapted descriptor SSMDescription_foreman2.xml is not required, skip the -do <> part:
SSMAdaptEngine.exe -di SSMDescription_foreman.xml -ar SSMAdaptReq_foreman2.xml
-bi foreman.mpg4 -bo foreman2.mpg4

Here is the adapted resource description XML (SSMDescription_foreman2.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<SSM Description xmIns="SSM Description" xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcelData>
<parcel parcelID="0">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="0" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6445" start="18" />
<atomTocEntry addressType="relative" indices="1" length="1737" start="6463" />
<atomTocEntry addressType="relative" indices="2" length="674" start="8200" />
<atomTocEntry addressType="relative" indices="1" length="1948" start="8874" />
<atomTocEntry addressType="relative" indices="2" length="799" start="10822" />




<atomTocEntry addressType="relative" indices="1" length="925" start="42624" />
<atomTocEntry addressType="relative" indices="2" length="391" start="43549" />
<atomTocEntry addressType="relative" indices="0" length="7131" start="43940" />
<atomTocEntry addressType="relative" indices="2" length="593" start="51071" />
<atomTocEntry addressType="relative" indices="1" length="1436" start="51664" />
<atomTocEntry addressType="relative" indices="2" length="680" start="53100" />
<atomTocEntry addressType="relative" indices="1" length="1610" start="53780" />
<atomTocEntry addressType="relative" indices="2" length="801" start="55390" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">12576 62803
87721</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="1">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="2">
<tierElemInfo exclusiveFlag="false" numLayers="1" origLayers="2" tier="0" />
<tierElemlInfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="1" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0 0" length="7065" start="87739" />
<atomTocEntry addressType="relative" indices="0 2" length="1079" start="94804" />
<atomTocEntry addressType="relative" indices="0 1" length="1512" start="95883" />
<atomTocEntry addressType="relative" indices="0 2" length="849" start="97395" />
<atomTocEntry addressType="relative" indices="0 1" length="1687" start="98244" />
<atomTocEntry addressType="relative" indices="0 2" length="800" start="99931" />

<atomTocEntry addressType="relative" indices="0 1" length="2131" start="133486" />
<atomTocEntry addressType="relative" indices="0 2" length="1042" start="135617" />
</atomToc>




</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecr easing">2</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="1" dims="1" distType="nonDecreasing">1 15 30</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0 1" dims="2" distType="nonDecr easing">7065 34439
48920</marginal Dist>
<[featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="2">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="0" />
</tierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6565" start="137161" />
<atomTocEntry addressType="relative" indices="2" length="529" start="143726" />
<atomTocEntry addressType="relative" indices="1" length="1078" start="144255" />
<atomTocEntry addressType="relative" indices="2" length="385" start="145333" />
<atomTocEntry addressType="relative" indices="1" length="1588" start="145718" />
<atomTocEntry addressType="relative" indices="2" length="699" start="147306" />

<atomTocEntry addressType="relative" indices="1" length="2026" start="182717" />
<atomTocEntry addressType="relative" indices="2" length="1091" start="184743" />
<atomTocEntry addressType="relative" indices="0" length="6162" start="185834" />
<atomTocEntry addressType="relative" indices="2" length="1048" start="191996" />




<atomTocEntry addressType="relative" indices="1" length="2131" start="193044" />
<atomTocEntry addressType="relative" indices="2" length="1087" start="195175" />
<atomTocEntry addressType="relative" indices="1" length="3767" start="196262" />
<atomTocEntry addressType="relative" indices="2" length="2046" start="200029" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">4</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>18</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">12727 77299
110529</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcel|D="3">
<componentData>
<component compl D="ssm:comp:foreman">
<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="1" origLayers="3" tier="0" />
<ftierInfo>
<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="6395" start="247690" />
<atomTocEntry addressType="relative" indices="0" length="4579" start="254085" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm: comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">1</marginal Dist>
</featureDist>




</feature>
<feature avar="ssm:avar :codesize">

<components>
<component compl D="ssm:comp:foreman" />

</components>

<refFeatureValue>1</refFeatureVaue>

<emptyFeatureDist>0</emptyFeatureDist>

<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecr easing">10974</margina Dist>

<[featureDist>

</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
<parcel parcelID="4">
<componentData>
<component compl D="ssm:comp:foreman">

<tierlnfo numTiers="1">
<tierElemInfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="0" />
<ftierInfo>

<atomToc addressType="absolute" start="0">
<atomTocEntry addressType="relative" indices="0" length="10174" start="258664" />
<atomTocEntry addressType="relative" indices="2" length="1400" start="268838" />
<atomTocEntry addressType="relative" indices="1" length="2040" start="270238" />
<atomTocEntry addressType="relative" indices="2" length="1716" start="272278" />
<atomTocEntry addressType="relative" indices="1" length="2244" start="273994" />
<atomTocEntry addressType="relative" indices="2" length="1807" start="276238" />

<atomTocEntry addressType="relative" indices="1" length="2123" start="317730" />
<atomTocEntry addressType="relative" indices="2" length="1339" start="319853" />
<atomTocEntry addressType="relative" indices="0" length="10958" start="321192" />
<atomTocEntry addressType="relative" indices="2" length="295" start="332150" />
<atomTocEntry addressType="relative" indices="1" length="1335" start="332445" />
<atomTocEntry addressType="relative" indices="2" length="467" start="333780" />
<atomTocEntry addressType="relative" indices="1" length="1722" start="334247" />
<atomTocEntry addressType="relative" indices="2" length="595" start="335969" />

</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar :violenceRating">
<components>
<component compl D="ssm:comp:foreman" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="constant">2</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize"'>
<components>
<component compl D="ssm: comp:foreman" />
</components>




<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">21132 77492
117008</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData />
</parcel>
</parcelData>
<global FeatureData>
<globalFeature avar="ssm:avar :framesPer Second" >
<components>
<component compl D="ssm:comp:foreman" numLayers="3"/>
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 15 30</marginal Dist>
</featureDist>
</global Feature>
</global FeatureData>
<globalCombAvarData>
<globalCombAvar avar="ssm:avar :par cel Timel nSec">
<ssm:constant value="2"/>
</global CombAvar>
</global CombAvarData>
<globaLUTAvarData>
<global LUTAvar avar="ssm:avar:overallRateToL agrangian" numAxes="1">
<axisVaues axis="0" grid="65994 107849 375672 533422 572100" />
<content>
<marginalDist dimToTierMap="0" dims="1">0.0007 0.0007 0.0004 0.0002 0.0001 0
O</marginal Dist>
</content>
</globalLUTAvar>
</globa LUTAvarData>
<global CreatorLimitConstraints />
<codecOffsetData />
</SSMDescription>

3. Scalable MPEG-4 Visual Textures

In the second use case, we consider MPEG-4 still textures, which is one of the coding
modes supported in MPEG-4. An image Rubik_Lena, a MPEG-4 visua still texture
image bit-stream is used as the example resource. The image is supposed to be wrapped
around arubik cube for viewing. The objective is to create an adapted bit-stream from the
original that decodes different parts of the image differently based on viewing angle and
viewing distance. In particular, there are 9 squares on each of six faces of the cube, to
yield a total of 54 different zones that are to be decoded differently. The viewing angle
and distance together give a desired PSNR value that drives how the square is to be
decoded.




Figure 5. Rubik_L ena decoded at full resolution

The MPEG-4 till texture decoded at full resolution is shown in Figure 5. Its size is
1440x960. The distance and angle values that will be used for each zone (A: angle, D:
distance), provided as inputs for the CE, is shown in the table below. Note that each zone
is160x160in size.

A:-115 | A: 158 A: 159 A: 157 A:-115 | A:81 A: 66 A: 81 A:-99
D: 175 D:19.6 D:19.7 D:19.9 D: 18.6 D:17.4 D: 175 D: 185 D:17.2
A:-99 A: 157 A: 156 A:-99 A: 81 A: 81 A:-115 A:-23 A: 66
D: 184 D:19.7 D:19.6 D:19.7 D: 184 D:18.3 D:17.4 D:17.2 D: 184
A:-23 A:-22 A:-100 A: 155 A: 66 A: 67 A: 80 A: 158 A:-98
D: 16.9 D:17.1 D:17.4 D:19.7 D:17.3 D:17.1 D:19.4 D:19.8 D:19.6
A:-21 A:-24 A: 65 A: 157 A:-114 | A:-25 A:-114 | A:-99 A:-113
D:17.2 D:17.3 D:20.1 D: 195 D:19.7 D:17.2 D:17.3 D: 18.6 D: 195
A: 65 A:-114 | A:81 A:-22 A:-99 A:-99 A: 156 A: 66 A:-24
D:18.8 D: 185 D: 175 D:17.3 D: 185 D:17.3 D:19.8 D: 18.6 D:17.1
A:-99 A:-114 | A: 82 A:-23 A: 81 A: 81 A:-114 | A: 65 A: 66
D:19.8 D: 184 D:17.6 D:17.4 D: 195 D:19.6 D: 20 D:19.9 D:19.7
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Figure 6. SSM structurefor Rubik_L ena 1440x960

Although for viewing purposes, the image is divided into 54 zones of size 160x160
each, for the purpose of coding, the image is divided into smaller tiles of size 32x32.
Further, each tile is encoded using 5 resolution levels, each with 12 bitplane layers, to
yield a total of 60 quality layers. Each quality layer is obtained by scanning the 32x32
tiles row-wise from the top to the bottom.

For the purpose of decision making, 25 tiles that comprise a viewing zone are
grouped together as a SSM parcel. Each parcel is organized as a 5x12 component, based
on the (level, bitplane) combination. There are 54 parcels in the resource. The structure is
shown in Figure 6.

We next present three use cases. In the first use case, the receiving termina knows
exactly what the desired PSNR is given a particular distance and angle, so in the
outbound constraints XML file, the desired PSNR is represented as a constant. In the
second use case, the content creator provides a lookup table for the desired PSNR; so in
the outbound constraints file, distance and angle are provided as input arguments for the
lookup table to find the desired PSNR. In the third use case, the content creator provides
an adaptation variable function to calculate the desired PSNR; so in the outbound
constraints file, distance and angle are provided as input arguments for the adaptation
variable to get the desired PSNR.

Use Case 3A

The following is the resource description XML for Rubik _Lena
(SSMDescription_VTCL1.xml):

<?ml version="1.0" 2>
<SSM Description xsi:schemal ocation="SSM Description SSM Description.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM Description”
xmlns;ssm="SSM Common">
<parcelData>
<parcel parcelID="0">
<componentData>
<component compl D="ssm:comp:Rubik_L ena">
<tierlnfo numTiers="2">
<tierEleminfo numLayers="5" origLayers="5" exclusiveFlag="false" tier="0" />
<tierEleminfo numLayers="12" origLayers="12" exclusiveFlag="false" tier="1" />
</tierInfo>
<atomToc start="0" addressType="absolute">




<atomTocEntry indices="0 0" start="4493" length="5" />
<atomTocEntry indices="0 0" start="4498" length="5" />

<atomTocEntry indices="0 1" start="13914" |ength="8" />
<atomTocEntry indices="0 1" start="13922" |ength="7" />

<atomTocEntry indices="0 2" start="23759" length="7" />
<atomTocEntry indices="0 2" start="23766" |ength="8" />

<atomTocEntry indices="4 11" start="1563691" length="217" />
<atomTocEntry indices="4 11" start="1563908" length="222" />
</atomToc>
</component>
</componentData>
</parcel>
<parcel parcelID="1">

.<./.parcel >
<parcel parcellD="2">

</ parcel>

<parcel parcel|ID="53">

</parcel>
</parcelData>
<global FeatureData>
<global Feature avar="ssm:avar :decodedPSNR">
<components>
<component compl D="ssm:comp:Rubik_L ena" numLayers="5 12" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>10</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="2" dimToTierMap="0 1" distType="nonDecreasing">17.73 18.82 19.50
19.81 19.94 19.95 19.95 19.95 19.95 19.95 19.95 19.95 17.73 19.03 21.22 22.51 23.18 23.44 23.52 23.55
23.57 23.57 23.57 23.57 17.73 19.03 21.37 23.26 24.83 25.78 26.23 26.41 26.48 26.51 26.52 26.53 17.73
19.03 21.37 23.26 25.64 28.14 30.04 30.93 31.30 31.44 31.48 31.49 17.73 19.03 21.37 23.26 25.64 28.49
32.74 36.47 40.48 44.53 49.57 100.0</marginal Dist>
</featureDist>
</global Feature>
<global Feature avar="ssm:avar :computeTime">
<components>
<component compl D="ssm:comp:Rubik_Lena" numLayers="5 12" />
</components>
<refFeatureVaue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="2" dimToTierMap="0 1" distType="nonDecr easing">0.05 0.05 0.05 0.05
0.050.100.100.100.100.100.100.100.100.100.100.100.100.100.10 0.150.150.150.150.150.15
0.150.15 0.15 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.30 0.30 0.35 0.35 0.35 0.35 0.40 0.40 0.40 0.40
0.45 0.45 0.70 0.70 0.75 0.80 0.80 0.85 0.85 0.90 0.90 1.00 1.00 1.00</marginal Dist>
</featureDist>
</global Feature>
</global FeatureData>




<globa CombAvarData />
<globaLUTAvarData />

<global CreatorLimitConstraints />
<codecOffsetData />
</SSMDescription>

There are 54 parcels in the resource description. Each parcel maps to a viewing zone
in the bitstream and has one component ssm:comp:Rubik Lena. Each viewing zone
consists of 25 32x32 tiles. Each component has two tiers. The first tier has 5 layers to
indicate the levels, and the second tier has 12 layers to indicate the bitplanes. The
indices in each atomTocEntry will indicate the information: (level, bitplane) in
each atom. For a specific (level, bitplace) combination, there are 25 atoms in one parcel,
except for the first parcel, where there are 24 atoms for each (level, bitplace) combination
because the decoder requires that the first packet in each quality level to be aways
included for correct decoding.

There are two adaptation variables defined in the resource description. One is
ssm:avar :decodedPSNR which will return the decoded PSNR given a (level, bitplane)
adaptation decision. The other one is ssm:avar:computeTime which will return the
compute time given (level, bitplane) adaptation decision.

In this use case, the receiving terminal knows exactly what the desired PSNR is given
a particular distance and angle, so in the outbound constraints XML file, the desired
PSNR is represented as a constant. Also, we assume a maximum decoding time of 0.4 sec
uniformly allocated for each parcel.

Hereis the outbound constraints XML (SSMAdaptReq VTC1.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel parcelID="0">
<adapVarDriven>
<limitConstraint highLimit="0.40" lowLimit="0">
<ssm:adapVar avar="ssm:avar:computeTime" />
</limitConstraint>
<limitConstraint highLimit="10000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
<ssm:constant value="10.0" />
<ssm:constant value="1.1" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
</limitConstraint>
<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
</optimizationConstraint>
</adapVarDriven>
</parcel>
<parcel parcelID="1">

</parcel>




<parcel parcelID="53">
<adapVarDriven>
<limitConstraint highLimit="0.40" lowLimit="0">
<ssm:adapVar avar="ssm:avar :computeTime" />
</limitConstraint>
<limitConstraint highLimit="10000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
<ssm:constant value="26.20" />
<ssm:constant value="1.1" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
</limitConstraint>
<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
</optimizationConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReq>

In the outbound constraint file, there are 54 parcels mapping to 54 parcels in the
resource description file. Each parcel uses adaptation variable driven adaptation. There
are two limit constraints. One is to limit the compute time to a maximum of 0.40. The
other is to limit the value of (1.1 x desired PSNR)-ssm:avar:decodedPSNR to a positive
number. In other words, this means that the decoded PSNR should not exceed 10% of the
desired PSNR. If the desiredPSNR has been obtained, there is no reason to continue
decoding. There is one optimization constraint which will maximize the value of
ssm:avar: decodedPS\R.

Here is the command line for the adaptation:

SSMAdaptEngine.exe -di SSM Description_VTCL1.xml -ar SSMAdaptReq VTC1.xml -bi
Rubik_Lena 1440x960-MQ-TD.cmp —bo Rubik_Lena 1440x960-adaptedl.cmp

If the adapted descriptor is needed, it can be specified using -do <> option.

The following table shows for all the 54 zones, the desired PSNR, the decoded PSNR
obtained from adaptation variable ssm:avar:decodedPSN\R for the adaptation decisions
made, and the adaptation decision (dr: desired PSNR, dc: decoded PSNR, Ib: (level,
bitplace) for adaptation decision):

A:-115 A: 158 A: 159 A: 157 A:-115 A: 81 A: 66 A: 81 A:-99

D: 175 D: 19.6 D: 19.7 D: 19.9 D: 18.6 D:17.4 D: 175 D: 18.5 D:17.2
dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:17.96 dr:26.25 dr:17.95 dr:10.0
dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 19.50 | dc:28.14 dc:19.50 dc: 10.0
1b:(0,0) 1b:(0,0) 1b:(0,0) 1b:(0,0) 1b:(0,0) 1b:(1,3) Ib:(4,6) 1b:(1,3) 1b:(0,0)

A:-99 A: 157 A: 156 A:-99 A: 81 A: 81 A:-115 A:-23 A: 66

D: 18.4 D: 19.7 D: 19.6 D: 19.7 D: 18.4 D: 18.3 D:17.4 D:17.2 D: 18.4
dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:17.95 dr:17.95 dr:10.0 dr:39.81 dr:26.23
dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 19.50 | dc: 19.50 | dc: 10.0 dc: 31.44 | dc: 28.14
1b:(0,0) 1b:(0,0) 1b:(0,0) 1b:(0,0) 1b:(1,3) 1b:(1,3) 1b:(0,0) 1b:(4,10) Ib:(4,6)




A:-23 A:-22 A:-100 A: 155 A: 66 A: 67 A: 80 A: 158 A:-98
D: 16.9 D:17.1 D:17.4 D: 19.7 D:17.3 D:17.1 D: 19.4 D: 19.8 D: 19.6
dr:40.75 dr:40.22 dr:10.0 dr:10.0 dr:26.26 dr:25.93 dr:18.82 dr:10.0 dr:10.0
dc: 31.44 dc: 31.44 dc: 10.0 dc: 10.0 dc: 28.14 dc: 28.14 dc: 19.95 dc: 10.0 dc: 10.0
Ib:(4,10) Ib:(4,10) Ib:(0,0) Ib:(0,0) Ib:(4,6) Ib:(4,6) 1b:(1,12) Ib:(0,0) Ib:(0,0)
A:-21 A:-24 A: 65 A: 157 A:-114 A:-25 A:-114 A:-99 A:-113
D:17.2 D:17.3 D: 20.1 D: 19.5 D: 19.7 D:17.2 D:17.3 D: 18.6 D: 19.5
dr:40.00 dr:39.41 dr:26.48 dr:10.0 dr:10.0 dr:39.62 dr:10.0 dr:10.0 dr:10.0
dc: 31.44 | dc: 31.44 | dc:28.14 | dc: 10.0 dc: 10.0 dc: 31.44 | dc: 10.0 dc: 10.0 dc: 10.0
Ib:(4,10) Ib:(4,10) Ib:(4,6) Ib:(0,0) Ib:(0,0) Ib:(4,10) Ib:(0,0) Ib:(0,0) Ib:(0,0)
A: 65 A:-114 A: 81 A:-22 A:-99 A:-99 A: 156 A: 66 A:-24
D: 18.8 D: 18.5 D: 175 D:17.3 D: 18.5 D:17.3 D: 19.8 D: 18.6 D:17.1
dr:26.55 dr:10.0 dr:17.96 dr:39.59 dr:10.0 dr:10.0 dr:10.0 dr:26.23 dr:40.03
dc: 28.14 | dc: 10.0 dc: 19.50 | dc: 31.44 | dc: 10.0 dc: 10.0 dc: 10.0 dc: 28.14 | dc: 31.44
Ib:(4,6) Ib:(0,0) Ib:(1,3) Ib:(4,10) Ib:(0,0) Ib:(0,0) Ib:(0,0) Ib:(4,6) Ib:(4,10)
A:-99 A:-114 A: 82 A:-23 A: 81 A: 81 A:-114 A: 65 A: 66

D: 19.8 D: 184 D: 17.6 D:17.4 D: 19.5 D: 19.6 D: 20 D: 19.9 D: 19.7
dr:10.0 dr:10.0 dr:17.07 dr:39.18 dr:17.94 dr:17.94 dr:10.0 dr:26.53 dr:26.20
dc: 10.0 dc: 10.0 dc: 17.73 dc: 31.44 dc: 19.50 dc: 19.50 dc: 10.0 dc: 28.14 dc: 28.14
Ib:(0,0) Ib:(0,0) Ib:(4,1) Ib:(4,10) Ib:(1,3) Ib:(1,3) Ib:(0,0) Ib:(4,6) Ib:(4,6)

The decoded bitstream obtained
line:  MQ-decoder.exe
adaptedl.yuv 14409605 12 ) isshownin Figure 7.

command

Use Case 3B

by running the decoder mg-decoder.exe (using

-vtc Rubik_Lena 1440x960-adaptedl.cmp out-

Figure 7. Decoded bit-stream for Use case 3A




In this use case, we use a lookup table for the desired PSNR, so in the outbound
constraint file, distance and angle are provided as input arguments for the lookup table to
find the desired PSNR. This is useful in situations where the content creator wants to
control the mapping between viewing (distance, angle) to desired PSNR.

The resource description XML file (SSMDescription_VTC2.xml) used in this use
case isidentical to the one used in the first use case (SSMDescription_VTC1.xml) except
one additional global combination variable and one additional lookup table defined as
follow:

<globa CombAvarData>
<globalCombAvar avar="ssm:avar:desiredPSNRLUT" numArguments="2">
<ssm:argument number="1" />
<ssm:operation operator="magnitude" />
<ssm:argument number="0" />
<ssm:adapVar avar="ssm:avar :DistAngToDesiredPSNRLUT" />
</global CombAvar>
</global CombAvarData>

<globaLUTAvarData>
<globa LUTAvar avar="ssm:avar :DistAngToDesiredPSNRLUT" numAxes="2">
<axisVauesaxis="0" grid="15 10 15 20 30 50 100" />
<axisVauesaxis="1" grid="0 15 30 45 60 75 90" />
<content>
<marginalDist dims="2" dimToTierMap="0 1">55.64 55.64 50.34 48.55 39.12 29.35 25.72 10.0 10.0
55.64 55.64 50.34 48.55 39.12 29.35 25.72 10.0 10.0 54.98 54.98 49.87 47.03 38.67 29.04 24.76 10.0 10.0
52.56 52.56 49.1 46.46 38.05 28.97 24.15 10.0 10.0 50.23 50.23 47.82 45.68 37.12 28.32 23.29 10.0 10.0
31.68 31.68 31.34 30.83 27.78 28.17 23.23 10.0 10.0 27.89 27.89 26.47 26.13 25.64 22.45 20.25 10.0 10.0
24.51 24,51 23.12 22.58 21.95 18.74 17.65 10.0 10.0 20.35 20.35 20.14 19.23 18.26 16.41 15.68 10.0 10.0
20.3520.3520.14 19.23 18.26 16.41 15.68 10.0 10.0</marginal Dist>
</content>
</globalLUTAvar>
</globa LUTAvarData>

The global combination variable ssm:avar:desiredPSNRLUT takes two arguments.
Argument-0 is the distance, and argument-1 is the angle. If the angle is less than 0, we
will take the magnitude of it. The distance value and angle magnitude will be used as the
input arguments for the lookup table ssm:avar:DistAngToDesiredPSNTLUT to get the
desired PSNR.

This lookup table ssm:avar:DistAngToDesiredPSNTLUT has two axes. The first axis
has 8 grid values, and is used by the input distance argument value. The second axis has 7
grid values, and is used by the input angle magnitude argument value. The lookup table
uses the default linear method to get the desired PSNR.

The following is the outbound constraints XML (SSMAdaptReq VTC2.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmins:ssm="SSM Common">
<profile>
<parcel parcel|D="0">
<adapVarDriven>
<limitConstraint highLimit="0.40" lowLimit="0">




<ssm:adapVar avar="ssm:avar:computeTime" />
</limitConstraint>
<limitConstraint highLimit="10000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
<ssm:constant value="-115" />
<ssm:constant value="17.5" />
<ssm:adapVar avar="ssm:avar:desiredPSNRLUT" />
<ssm:constant value="1.1" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
</limitConstraint>
<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
</optimizationConstraint>
</adapVarDriven>
</parcel>
<parcel parcelID="1">

</ parcel>

<parcel parcel|ID="53">
<adapVarDriven>

<limitConstraint highLimit="0.40" lowLimit="0">
<ssm:adapVar avar="ssm:avar :computeTime" />

</limitConstraint>

<limitConstraint highLimit="10000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
<ssm:constant value="66" />
<ssm:constant value="19.7" />
<ssm:adapVar avar="ssm:avar:desiredPSNRLUT" />
<ssm:constant value="1.1" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />

</limitConstraint>

<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />

</optimizationConstraint>

</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReq>

The outbound constraint XML is similar to the one in the first use case
(SSMAdaptReq VTC1.xml) except the way we get the desired PSNR. In this use case,
we get the desired PSNR by passing the distance and angle values as input argument to
the adaptation variable ssm:avar:desiredPSNTLUT which will in turn use the lookup
table ssm:avar:DistAngToDesiredPSNTLUT.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription VTC2.xml -ar SSMAdaptReq VTC2.xml -bi
Rubik_Lena 1440x960-MQ-TD.cmp —bo Rubik_Lena 1440x960-adapted2.cmp

If the adapted descriptor is needed, it can be specified using -do <> option




The following table shows the desiredPSNR obtained from adaptation variable
ssm:avar:desiredPSNRLUT, the decoded PSNR obtained from adaptation variable
ssm:avar:decodedPS\R for the adaptation decisions made, and the adaptation decision
(dr: desired PSNR, dc: decoded PSNR, |b: (level, bitplace) for adaptation decision):

A:-115 A: 158 A: 159 A: 157 A:-115 A: 81 A: 66 A: 81 A:-99

D: 175 D: 19.6 D: 19.7 D: 19.9 D: 18.6 D:17.4 D: 175 D: 18.5 D:17.2
dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:17.96 dr:26.25 dr:17.95 dr:10.0
dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 19.50 | dc:28.14 dc:19.50 dc: 10.0
1b:(0,0) 1b:(0,0) 1h:(0,0) 1h:(0,0) 1b:(0,0) 1h:(1,3) 1b:(4,6) 1b:(1,3) 1h:(0,0)

A:-99 A: 157 A: 156 A:-99 A: 81 A: 81 A:-115 A:-23 A: 66

D: 18.4 D: 19.7 D: 19.6 D: 19.7 D: 18.4 D: 18.3 D:17.4 D:17.2 D: 18.4
dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:17.95 dr:17.95 dr:10.0 dr:39.81 dr:26.23
dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 19.50 | dc: 19.50 [ dc: 10.0 dc: 31.44 | dc: 28.14
1b:(0,0) 1b:(0,0) 1h:(0,0) 1h:(0,0) 1b:(1,3) 1h:(1,3) 1b:(0,0) 1b:(4,10) 1b:(4,6)

A:-23 A:-22 A:-100 A: 155 A: 66 A: 67 A: 80 A: 158 A:-98

D: 16.9 D:17.1 D:17.4 D: 19.7 D:17.3 D:17.1 D: 19.4 D: 19.8 D: 19.6
dr:40.75 dr:40.22 dr:10.0 dr:10.0 dr:26.26 dr:25.93 dr:18.82 dr:10.0 dr:10.0
dc: 31.44 | dc:31.44 | dc: 10.0 dc: 10.0 dc: 28.14 | dc: 28.14 | dc: 19.95 dc: 10.0 dc: 10.0
Ib:(4,10) Ib:(4,10) 1b:(0,0) 1b:(0,0) Ib:(4,6) 1b:(4,6) 1b:(1,12) 1b:(0,0) 1h:(0,0)

A:-21 A:-24 A: 65 A: 157 A:-114 A:-25 A:-114 A:-99 A:-113
D:17.2 D:17.3 D: 20.1 D: 19.5 D: 19.7 D:17.2 D:17.3 D: 18.6 D: 19.5
dr:40.00 dr:39.41 dr:26.48 dr:10.0 dr:10.0 dr:39.62 dr:10.0 dr:10.0 dr:10.0
dc: 3144 | dc:31.44 | dc:28.14 | dc: 10.0 dc: 10.0 dc: 31.44 | dc: 10.0 dc: 10.0 dc: 10.0
1b:(4,10) 1b:(4,10) 1b:(4,6) 1h:(0,0) 1b:(0,0) 1b:(4,10) 1b:(0,0) 1b:(0,0) 1h:(0,0)

A: 65 A:-114 A: 81 A:-22 A:-99 A:-99 A: 156 A: 66 A:-24
D: 18.8 D: 18.5 D: 175 D:17.3 D: 18.5 D:17.3 D: 19.8 D: 18.6 D:17.1
dr:26.55 dr:10.0 dr:17.96 dr:39.59 dr:10.0 dr:10.0 dr:10.0 dr:26.23 dr:40.03
dc: 28.14 | dc: 10.0 dc: 19.50 | dc:31.44 | dc:10.0 dc: 10.0 dc: 10.0 dc: 28.14 | dc: 31.44
1b:(4,6) 1b:(0,0) 1h:(1,3) 1b:(4,10) 1b:(0,0) 1h:(0,0) 1b:(0,0) 1b:(4,6) 1b:(4,10)

A:-99 A:-114 A: 82 A:-23 A: 81 A: 81 A:-114 A: 65 A: 66

D: 19.8 D: 18.4 D: 17.6 D:17.4 D: 19.5 D: 19.6 D: 20 D: 19.9 D: 19.7
dr:10.0 dr:10.0 dr:17.07 dr:39.18 dr:17.94 dr:17.94 dr:10.0 dr:26.53 dr:26.20
dc: 10.0 dc: 10.0 dc: 17.73 | dc:31.44 | dc: 1950 | dc:19.50 | dc: 10.0 dc: 28.14 | dc: 28.14
1b:(0,0) 1b:(0,0) 1b:(4,1) 1b:(4,10) Ib:(1,3) 1b:(1,3) 1b:(0,0) Ib:(4,6) 1b:(4,6)

The decoded bitstream obtained by running the decoder mqg-decoder.exe (using
command line. MQ-decoder.exe -vtc Rubik Lena 1440x960-adapted2.cmp out-
adapted2.yuv 1440960 5 12 ) isshown in Figure 8.

Use Case 3C

In this use case, we use a combination adaptation variable used as a function to
calculate the desired PSNR. So, in the outbound constraints XML, distances and angles
are provided as input arguments for the adaptation variable to get the desired PSNR.

The function used is obtained by modeling the desired PSNR using nne-parameters
(Po, P1. P2, P3, Pa, Ps, Ps, P7, Ps) as follows:

desiredPSNR(D, A) = po+ pLDY* + po.DY? + pa.D¥* + ps A + ps.A. DY+ pe.A.DY? +
pr.A.D¥* + pg.A?,




where A is the angle in degrees in [0,90] and D is the distance in [0, o). The nine
parameters p; are obtained by aleast-squaresfit.

The resource description XML file (SSMDescription_VTC3.xml) used in this use
case isidentical to the one used in the first use case (SSMDescription_VTC1.xml) except
two additional global combination defined as follow:

<globalCombAvarData>

<global CombAvar avar="ssm:avar :DistAngT oDesiredPSNRFn" numArguments="4">
<ssm:constant value="-60.2376513" />
<ssm:argument humber="0" />
<ssm:constant value="217.199868" />
<ssm:operation operator="multiply" />
<ssm:argument number="1" />
<ssm:constant value="-120.8535486" />
<ssm:operation operator="multiply" />
<ssm:argument number="2" />
<ssm:constant value="18.9931968" />
<ssm:operation operator="multiply" />
<ssm:argument humber="3" />
<ssm:constant value="1.104080" />
<ssm:operation operator="multiply" />
<ssm:argument number="0" />
<ssm:argument humber="3" />
<ssm:constant value="-2.48911506" />
<ssm:operation operator="multiply" />
<ssm:operation operator="multiply" />
<ssm:argument number="1" />
<ssm:argument number="3" />
<ssm:constant value="1.39537781" />
<ssm:operation operator="multiply" />
<ssm:operation operator="multiply" />
<ssm:argument number="2" />
<ssm:argument humber="3" />
<ssm:constant value="-0.22203052" />
<ssm:operation operator="multiply" />
<ssm:operation operator="multiply" />
<ssm:argument number="3" />
<ssm:operation operator="sqr" />
<ssm:constant value="-0.00304881" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />
<ssm:operation operator="add" />

</global CombAvar>

<globalCombAvar avar="ssm:avar:desiredPSNRFn" numArguments="2">
<ssm:constant value="10" />
<ssm:argument humber="1" />
<ssm:operation operator="magnitude" />
<ssm:argument number="0" />




Figure 8. Decoded bit-stream for use case 3B

<ssm:operation operator="sqrt" />
<ssm:operation operator="sqrt" />
<ssm:argument number="0" />
<ssm:operation operator="sqrt" />
<ssm:operation operator="multiply" />
<ssm:argument number="0" />
<ssm:operation operator="sqrt" />
<ssm:argument number="0" />
<ssm:operation operator="sqrt" />
<ssm:operation operator="sqrt" />
<ssm:adapVar avar="ssm:avar:DistAngT oDesiredPSNRFn" />
<ssm:argument number="1" />
<ssm:operation operator="magnitude" />
<ssm:constant value="-90" />
<ssm:operation operator="add" />
<ssm:operation operator="boollsLEZ" />
<ssm:operation operator="selector" />
</global CombAvar>
</global CombAvarData>

The global combination variable ssm:avar:desiredPSNRFn takes two arguments.
Argument-0 is the distance (D), and argument-1 is the angle (A). If the magnitude of the
input angle vaue is greater than 90, we will return 10 as the desired PSNR value.
Otherwise, we then use these two argument values to generate four new computed values
(¥4 D¥?, D¥*, A) and use them as input arguments to another combination variable
ssm:avar: DistAngToDesiredPSNRFn to get the desired PSNR.

The following is the outbound constraints XML (SSMAdaptReq_VTC3.xml):




<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel parcellD="0">
<adapVarDriven>
<limitConstraint highLimit="0.40" lowLimit="0">
<ssm:adapVar avar="ssm:avar:computeTime" />
</limitConstraint>
<limitConstraint highLimit="10000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
<ssm:constant value="-115" />
<ssm:constant value="17.5" />
<ssm:adapVar avar="ssm:avar :desiredPSNRFn" />
<ssm:constant value="1.1" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
</limitConstraint>
<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
</optimizationConstraint>
</adapVarDriven>
</parcel>
<parcel parcellID="1">

</parcel>

<parcel parcelID="53">
<adapVarDriven>

<limitConstraint highLimit="0.40" lowLimit="0">
<ssm:adapVar avar="ssm:avar :computeTime" />

</limitConstraint>

<limitConstraint highLimit="10000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />
<ssm:constant value="66" />
<ssm:constant value="19.7" />
<ssm:adapVar avar="ssm:avar :desiredPSNRFn" />
<ssm:constant value="1.1" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />

</limitConstraint>

<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :decodedPSNR" />

</optimizationConstraint>

</adapVarDriven>
</parcel>
</profile>
</SSM AdaptReg>

The outbound constraint XML is similar to the one in the second use case
(SSMAdaptReq VTC2.xml) except the way we get the desired PSNR. In this use case,
we get the desired PSNR by passing the distance and angle values as input argument to
the adaptation variable ssm:avar:desiredPSNTFnN.




Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription VTC3.xml -ar SSMAdaptReq VTC3.xml -bi
Rubik_Lena 1440x960-MQ-TD.cmp —bo Rubik_Lena 1440x960-adapted3.cmp

If the adapted descriptor is needed, it can be specified using -do <> option

The following table shows the desiredPSNR obtained from the adaptation variable
ssmavar:desiredPSNRFn, the decoded PSNR obtained from adaptation variable
ssm:avar:decodedPSNR for the adaptation decisions made, and the adaptation decision
(dr: desired PSNR, dc: decoded PSNR, Ib: (level, bitplace) for adaptation decision):

A: -115 A: 158 A: 159 A: 157 A:-115 A: 81 A: 66 A: 81 A:-99

D: 175 D: 19.6 D: 19.7 D: 19.9 D: 18.6 D:17.4 D: 175 D: 185 D:17.2
dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:16.95 dr:24.41 dr:16.83 dr:10.0
dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 17.73 dc:26.53 dc:17.73 dc: 10.0
1b:(0,0) Ib:(0,0) 1b:(0,0) 1b:(0,0) 1b:(0,0) 1b:(4,1) 1b:(3,12) Ib:(4,1) 1b:(0,0)

A:-99 A: 157 A: 156 A:-99 A: 81 A: 81 A: -115 A:-23 A: 66

D: 184 D: 19.7 D: 19.6 D: 19.7 D: 184 D: 18.3 D:17.4 D: 17.2 D: 18.4
dr:10.0 dr:10.0 dr:10.0 dr:10.0 dr:16.84 dr:16.86 dr:10.0 dr:38.45 dr:24.14
dc: 10.0 dc: 10.0 dc: 10.0 dc: 10.0 dc: 17.73 dc: 17.73 dc: 10.0 dc: 31.44 dc: 26.53
Ib:(0,0) Ib:(0,0) 1b:(0,0) 1b:(0,0) Ib:(4,1) 1b:(4,1) Ib:(0,0) Ib:(4,10) 1b:(3,12)

A:-23 A:-22 A:-100 A: 155 A: 66 A: 67 A: 80 A: 158 A:-98

D: 16.9 D:17.1 D:17.4 D: 19.7 D:17.3 D:17.1 D: 19.4 D: 19.8 D: 19.6
dr:38.71 dr:38.73 dr:10.0 dr:10.0 dr:24.47 dr:24.01 dr:17.25 dr:10.0 dr:10.0
dc: 31.44 dc: 31.44 dc: 10.0 dc: 10.0 dc: 26.53 dc: 26.41 dc: 18.82 dc: 10.0 dc: 10.0
1b:(4,10) 1b:(4,10) 1b:(0,0) 1h:(0,0) 1b:(3,12) 1h:(3,8) 1b:(1,2) 1b:(0,0) 1h:(0,0)

A:-21 A:-24 A: 65 A: 157 A:-114 A:-25 A:-114 A:-99 A:-113
D: 17.2 D:17.3 D: 20.1 D: 195 D: 19.7 D:17.2 D: 17.3 D: 18.6 D: 195
dr:38.83 dr:38.17 dr:24.07 dr:10.0 dr:10.0 dr:38.05 dr:10.0 dr:10.0 dr:10.0
dc: 31.44 dc: 31.44 dc: 26.48 | dc: 10.0 dc: 10.0 dc: 31.44 dc: 10.0 dc: 10.0 dc: 10.0
Ib:(4,10) Ib:(4,10) 1b:(3,9) 1b:(0,0) Ib:(0,0) 1b:(4,10) Ib:(0,0) Ib:(0,0) 1b:(0,0)

A: 65 A:-114 A: 81 A:-22 A:-99 A:-99 A: 156 A: 66 A:-24
D: 18.8 D: 185 D: 175 D:17.3 D: 185 D:17.3 D: 19.8 D: 18.6 D:17.1
dr:24.46 dr:10.0 dr:16.94 dr:38.56 dr:10.0 dr:10.0 dr:10.0 dr:24.08 dr:38.34
dc:26.53 dc: 10.0 dc: 17.73 | dc: 31.44 dc: 10.0 dc: 10.0 dc: 10.0 dc: 26.48 dc: 31.44

Ib:(312) | 10:(00) | Ib(a1) |Ip@10 |10:(00) |00 |1:(00) |39 | Ib:(4,10)
A:-99 A -114 | A 82 A:-23 A: 81 A 81 A-114 | A:65 A 66
D:198 |D:184 |D:176 |D:174 |D:195 |D:196 |D:20 D:199 | D:19.7

dr:10.0 dr:10.0 dr:16.37 dr:38.28 dr:16.73 dr:16.72 dr:10.0 dr:24.13 dr:23.77
dc: 10.0 dc: 10.0 dc: 17.73 | dc: 31.44 dc: 17.73 dc: 17.73 dc: 10.0 dc: 26.53 dc: 25.78
1b:(0,0) 1b:(0,0) 1b:(4,1) 1b:(4,10) 1b:(4,1) 1b:(4,1) 1b:(0,0) 1b:(3,12) 1h:(3,6)

The decoded bitstream obtained by running the decoder mqg-decoder.exe (using
command line. MQ-decoder.exe -vtc Rubik Lena 1440x960-adapted3.cmp out-
adapted3.yuv 1440960 5 12 ) isshown in Figure 9.




Figure 9. Decoded bit-stream for use case 3C

4. MC-EZBC

The third use case involves MC-EZBC, which is a fully scalable video codec from
RPI that has been proposed for a new scalable video standard in MPEG-4. We have
explored the use of SSM for adaptation of a MC-EZBC bit-stream. Each GOP in the
sample bit-stream is 16 frames long, and coded in a fully scalable manner using a 3-tier
scalability structure of dimensions 5x6x5. The first tier corresponds to five temporal
layers, the second tier corresponds to six spatial resolution layers within each temporal
layer, and the third tier corresponds to five quality layers within each spatial layer. Each
GOP has a header that contains information as to how many of temporal and spatial
layers are included. Further, each spatial layer is preceded by a length field. When an
adaptation is made on a GOP, not only should appropriate parts of the bit-stream be
removed, but the information in the header and length fields must be updated
appropriately to enable correct decoding.

The following is the resource description XML for the MC-EZBC example
foreman.bit (SSM Description_foreman.xml):

<?ml version="1.0" 7>
<SSM Description xsi:schemal ocation="SSM Descr iption SSM Description.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM Description”
xmlns;ssm="SSM Common">
<parcelData>
<parcel parcel|D="0">
<componentData>




<component compl D="ssm:comp:myGOP">

<tierlnfo numTiers="3">
<tierElemInfo numLayers="5" origLayers="5" exclusiveFlag="false" tier="0" />
<tierEleminfo numLayers="6" origLayers="6" exclusiveFlag="false" tier="1" />
<tierEleminfo numLayers="5" origLayers="5" exclusiveFlag="false" tier="2" />

<ftierInfo>

<atomToc start="0" addressType="absolute">
<atomTocEntry addressType="relative" indices="0 0 0" length="123" start="166" />
<atomTocEntry addressType="relative" indices="0 0 1" length="13" start="289" />
<atomTocEntry addressType="relative" indices="0 0 2" length="12" start="302" />
<atomTocEntry addressType="relative" indices="0 0 3" length="13" start="314" />
<atomTocEntry addressType="relative" indices="0 0 4" length="12" start="327" />
<atomTocEntry addressType="relative" indices="0 1 0" length="410" start="339" />
<atomTocEntry addressType="relative" indices="0 1 1" length="66" start="749" />

<atomTocEntry addressType="relative" indices="4 5 2" length="6021" start="343256" />
<atomTocEntry addressType="relative" indices="4 5 3" length="18484" start="349277" />
<atomTocEntry addressType="relative" indices="4 5 4" length="46985" start="367761" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:myGOP" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginalDist dims="3" dimToTierMap="01 2" distType="nonDecreasing">123 136 148 161 173
533 612 686 763 838 1543 1866 2188 2500 2807 3738 4982 6266 7537 8807 7455 11476 16175 21230
26440 11262 20236 33331 50351 70362 2493 2523 2549 2576 2599 3027 3195 3357 3519 3672 4331
4968 5612 6259 6891 7157 9392 11811 14298 16887 11918 18587 26913 36320 46643 16558 30412
52121 82048 119565 5085 5144 5201 5258 5308 5762 6074 6404 6761 7080 7377 8495 9715 11008
12304 10747 14343 18583 23264 28365 16214 25988 39453 56084 75705 21349 40054 71989 120389
186851 8014 8123 8242 8361 8468 8852 9371 9972 10648 11327 10762 12544 14652 17068 19693 14563
19812 26675 34949 44777 20577 33723 53852 81466 117830 26067 49727 93852 167915 281697 10982
11161 11382 11625 11851 11999 12801 13824 15057 16434 14148 16692 20039 24288 29486 18289
25160 35224 48892 67376 24749 40951 68499 111576 177473 30517 58705 116270 224280
414580</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />
<resourceEditData>
<resourceEdit addressType="absolute" start="160" |length="8">
<ssm:compVar complD="ssm:comp:myGOP" indType="layerInd" param="0" />
</resourceEdit>
<resourceEdit addressType="absolute" start="161" length="8">
<ssm:compVar complD="ssm:comp:myGOP" indType="layerInd" param="1" />
</resourceEdit>
</resourceEditData>
</parcel>
<parcel parcelID="1">

</ parcel>




'<'|6arce| parcelID="17">

</parcel>
</parcelData>
<global FeatureData>
<global Feature avar="ssm:avar :framesPer Second">
<components>
<component compl D="ssm:comp:myGOP" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="0" distType="nonDecreasing">1.875 3.75 7.5 15
30</margina Dist>
</featureDist>
</global Feature>
<global Feature avar="ssm:avar : diagResolution">
<components>
<component compl D="ssm:comp:myGOP" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="1" distType="nonDecreasing">14 28 57 114 227
455</marginal Dist>
</featureDist>
</global Feature>
<global Feature avar="ssm:avar :distortion">
<components>
<component compl D="ssm:comp:myGOP" />
</components>
<refFeatureV aue>1</refFeatureV alue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dims="1" dimToTierMap="2" distType="nonDecreasing">64 32 16 8 4
</marginaDist>
<[featureDist>
</global Feature>
</global FeatureData>
<globa CombAvarData>
<globalCombAvar avar="ssm:avar :par cel Timel nSec">
<ssm:constant value="0.5333" />
</global CombAvar>
</global CombAvarData>
<globaLUTAvarData>
<globalLUTAvar avar="ssm:avar:avgBWToL agrangianM ap" numAxes="1">
<axisValues axis="0" grid="0 40000 65000 77000 140000 300000 750000" />
<content>
<marginalDist dims="1" dimToTierMap="0">1 0.1 0.00008 0.00004 0.00003 0.00002 0.00001 0.0
0.0</marginal Dist>
</content>
</globalLUTAvar>
</global LUTAvarData>
<global CreatorLimitConstraints />
<codecOffsetData>




<offsetReference addressType="absolute" start="170">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="169" />
</offsetReference>
<offsetReference addressType="absolute" start="343">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="661" />
</offsetReference>
<offsetReference addressType="absolute" start="1008">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="1965" />
</offsetReference>
<offsetReference addressType="absolute" start="2977">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="5996" />
</offsetReference>
<offsetReference addressType="absolute" start="8977">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="17629" />
</offsetReference>
<offsetReference addressType="absolute" start="26610">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="43918" />
</offsetReference>
<offsetReference addressType="absolute" start="72863">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="91" />
</offsetReference>

<offsetReference addressType="absolute" start="7101246">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="30360" />
</offsetReference>
<offsetReference addressType="absolute" start="7131610">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="31" bitPos="1"
signed="false" start="-4" value="87301" />
</offsetReference>
</codecOffsetData>
</SSMDescription>

In the SSM description of the resource bit-stream, each GOP is considered as a SSM
parcel for adaptation purposes. Each parcel has a single component ssm:comp: myGOP
with 5x6x5 layers in each. Each parcel has an adaptation variable ssm:avar:codesize
defined to specify the codesize. Each parcel also has two resource edit elements. One is
used to store the number of temporal layers on the GOP header of the bitstream, and the
other oneis used to store the number of spatial layers on the GOP header of the bitstream.

The first tier corresponds to five temporal layers. The value for frames per second
could be obtained using the adaptation variable ssm:avar: framesPer Second. If dl 5 layers
are included in the adapted resource, there will be 30 frames per second. If 4 layers are
included in the adapted resource, there will be 15 frames per second, and so on.

The second tier corresponds to six spatial resolution layers within each temporal
layer. The value for spatial resolution could be obtained using the adaptation variable
ssm:avar:diagResolution. If all 6 layers are included in the adapted resource, the value of




spatial resolution would be 455. If 5 layers are included in the adapted resource, the value
of spatial resolution would be 227, and so on.

The third tier corresponds to 5 quality layers within each spatial layer. The value of
distortion could be obtained using the adaptation variable ssm:avar:distortion. If al 5
layers are included in the adapted resource, the value of distortion would be 4. If 6 layers
are included in the adapted resource, the value of distortion would be 8, and so on.

There is one global combination variable ssm:avar: parcelTimelnSec defined. It
defines the constant value 0.5333 second as the parcel time.

There is one globa lookup table ssm:avar:avgBWToLagrangianMap defined. It is
used to map average bandwidth over the duration of the video to an optimal Lagrangian
parameter.

In the codec offset section, each offset reference points to the beginning of each
spatia layer, and the offset entry within each offset reference points to the length field
that precedes the spatial layer. The value of the offset entry would be the length. There
areintotal 18*5*6=240 offset reference within the codec offset section.

Use Case 4A

This use case demonstrates adaptation where specific constraints on tempora
resolution, spatial resolution, and distortion are provided in the outbound constraints
XML.

The following is the outbound constraints XML (SSMAdaptReq_mcezbcl.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="15" lowLimit="0">
<ssm:adapVar avar="ssm:avar :framesPer Second" />
</limitConstraint>
<limitConstraint highLimit="400" lowLimit="0">
<ssm:adapVar avar="ssm:avar:diagResolution" />
</limitConstraint>
<limitConstraint highLimit="20" lowLimit="4">
<ssm:adapVar avar="ssm:avar . distortion" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSM AdaptReg>

In this outbound constraints XML, there is one adaptation variable driven parcel
defined and it will be used for al 18 parcels in the resource description XML. There are
three limit constraints defined in the profile parcel. The first constraint limits the value of
frames per second to be within 0 and 15. The second constraint limits the value of spatial
resolution to be within 0 and 400. The third constraint limits the value of distortion to be
within 4 and 20.




Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_foreman.xml -ar SSMAdaptReq_mcezbcl.xml -bi foreman.bit
—bo foreman_adapted1.bit

If the adapted descriptor is needed, it can be specified using -do <> option

The adapted resource will have the structure of dimensions 4x5x5 after adaptation.
The value of the frames per second would be 15 which is within the range 0 and 15. The
value of spatia resolution would be 227 which is within the range 0 and 400. The value
of distortion would be 4 which is within the range of 4 and 20.

Use Case 4B

This use case demonstrates a scenario where the bandwidth available for every parcel
islimited, and at the same time, the spatial resolution must be within a specified range for
the first parcel and be maintained the same as that chosen for the first for al subsequent
parcels. The bandwidth constraint translates to a codesize requirement that the parcel
codesize must not exceed bandwidth times the parcel time.

The following is the outbound constraints XML (SSMAdaptReq_mcezbc2.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmlns;ssm="SSM Common" >
<profile>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="500" lowLimit="300">
<ssm:adapVar avar="ssm:avar :diagResolution" />
</limitConstraint>

<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:adapVar avar="ssm:avar :parcel Timel nSec" />
<ssm:constant value="360000" />
<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
<ssm:operation operator="booll SGEZ" />
</limitConstraint>
</adapVarDriven>
<adapVarStore>
<ssm:storedAdapVar avar="ssm:avar :diagResolution” />
</adapV arStore>
</parcel>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="0" lowLimit="0">
<ssm:adapVar avar="ssm:avar:diagResolution" />
<ssm:adapVar avar="ssm:avar :diagResolution" previous="true" />
<ssm:operation operator="subtract" />
</limitConstraint>

<ssm:adapVar avar="ssm:avar :.codesize" />
<ssm:adapVar avar="ssm:avar :parcel Timel nSec" />
<ssm:constant value="360000" />




<ssm:operation operator="multiply" />
<ssm:operation operator="subtract" />
<ssm:operation operator="booll SGEZ" />
</limitConstraint>
</adapVarDriven>
<adapV arStore>
<ssm:storedAdapVar avar="ssm:avar :diagResolution" />
</adapV arStore>
</parcel>
</profile>
</SSMAdaptReg>

There are two parcels in the outbound constraints XML. The first profile parcel will
be applied to the first parcel in the resource description XML. The second profile parcel
will be applied to the remaining parcels in the resource description XML.

In the first profile parcel, there are two limit constraints defined. The first constraint
limits the spatial resolution to be within 300 and 500. The second constraint limits the
codesize to be less or equal to (bandwidth * ssm:avar:parcel TimelnSec). We use constant
360000 as the bandwidth.

In the second profile parcel, there are also two limit constraints defined. The first
constraint makes sure that the spatial resolution for this parce is the same as the spatial
resolution for the previous parcel. The second constraint limits the codesize to be less or
equal to (bandwidth * ssm:avar:parcel TimelnSec). We use constant 360000 as the
bandwidth.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_foreman.xml -ar SSMAdaptReq_mcezbc2.xml -bi foreman.bit
—bo foreman_adapted?2.hit

If the adapted descriptor is needed, it can be specified using -do <> option

Based on these limit constraints the adaptation engine makes decisions on adaptation
points on a per GOP basis, with an implicit optimization constraint on symmetry of the
adaptation. Each adaptation point is a triple (t, s, g), indicating the number of temporal
(t), spatia (s) and quality (q) layers included, with a maximum of (5,6,5). The adaptation
points for the 18 GOPs are as follows: (3,6,5), (3,6,5), (3,6,5), (3,6,5), (4,6,4), (5,6,4),
(5,6,4), (5,6,4), (4,6,4), (3,6,5), (3,6,5), (3,6,5), (564), (46,4, (464, (36,5, (46,4),
(3,6,5). Note that for each GOP the full spatial resolution with 6 layers, corresponding to
a diagonal resolution of 455 pixels, are transmitted. However, the tempora and quality
layers vary to meet the bandwidth constraint. The actual average bandwidth achieved by
this adaptation is 333,973 bytes/sec. Note however that the constraint is strictly met for
all GOPs.

Use Case 4C

This use case demonstrates a scenario where as in the above use case, the spatia
resolution must be within a specified range for the first parcel, and be maintained the
same as that chosen for the first for all subsequent parcels. Within this constraint, for all
parcels the following is minimized: (log(ssm:avar : distortion) +
a/ssm:avar:framesPer Second) + A . ssm:avar:codesize, where o and A are constants. The
first term may be considered to correspond to a measure of overall distortion, so that the




overall metric minimized is similar to a Lagrangian D+A.R. The outbound constraints
XML specify an optimization constraint, which is minimization metric specified using
stack expressions involving the necessary adaptation variables and two constants, o and
L. The adaptation engine makes the optimal choice of number of temporal and SNR
layers to include in each parcel based on a minimization of this metric.

The following is the outbound constraints XML (SSMAdaptReq_mcezbc3.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="500" lowLimit="200">
<ssm:adapVar avar="ssm:avar:diagResolution" />
</limitConstraint>
<optimizationConstraint optimize="minimize">
<ssm:adapVar avar="ssm:avar :distortion" />
<ssm:operation operator="log" />
<ssm:adapVar avar="ssm:avar :framesPer Second" />
<ssm:operation operator="inverse" />
<ssm:constant value="12" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
<ssm:constant value="0.00002" />
<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
</optimizationConstraint>
</adapVarDriven>
<adapVarStore>
<ssm:storedAdapVar avar="ssm:avar :diagResolution” />
</adapV arStore>
</parcel>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="0" lowLimit="0">
<ssm:adapVar avar="ssm:avar:diagResolution" />
<ssm:adapVar avar="ssm:avar :diagResolution" previous="true" />
<ssm:operation operator="subtract" />
</limitConstraint>
<optimizationConstraint optimize="minimize">
<ssm:adapVar avar="ssm:avar . distortion" />
<ssm:operation operator="log" />
<ssm:adapVar avar="ssm:avar :framesPer Second" />
<ssm:operation operator="inverse" />
<ssm:constant value="12" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
<ssm:constant value="0.00002" />
<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />




</optimizationConstraint>
</adapVarDriven>
<adapVarStore>
<ssm:storedAdapVar avar="ssm:avar :diagResolution" />
</adapV arStore>
</parcel>
</profile>
</SSMAdaptReg>

There are two parcels in the outbound constraints XML. The first profile parcel will
be applied to the first parcel in the resource description XML. The second profile parcel
will be applied to the remaining parcels in the resource description XML.

In both of the profile parcels, the limit constraints will ensure that the value of the
gpatial resolution for the first parcel is within 200 and 500, and subsequent parcels will
have the same value of the spatial resolution as the first parcel.

The optimization constraint will minimize the value of:
(log(distortion)+12 / framesPerSecond) + 0.00002* codesize
Here is the command line for the adaptation:

SSMAdaptEngine.exe -di SSM Description_foreman.xml -ar SSMAdaptReq_mcezbc3.xml -bi foreman.bit
—bo foreman_adapted3.hit

If the adapted descriptor is needed, it can be specified using -do <> option

For the Foreman sequence, with a=12, and A=2x10", the adaptation points chosen for
the 18 GOPs are as follows: (3,5,5), (4,5,4), (454), (454), (454), (3,55), (554),
(4,55), (3,55), (355), (454), (355), (454), (553), (55,3), (454), (554), (554).
Note that the spatial resolution constraints ensure that 5 spatial resolution layers, one less
than full resolution, are chosen for all GOPs. However, the temporal and quality layers
are change depending on the minimization metric.

Use Case 4D

The fourth use case is similar to the third one, except that the Lagrangian parameter )
is obtained by interpolation on a look-up-table provided by the content creator in the
resource descriptor XML to map average bandwidth over the duration of the video to an
optimal Lagrangian parameter. The average bandwidth essentially provides the overall
desired rate considering all parcels, while the A returned from interpolation on the look-
up table is to be used to minimize the metric (log(ssmavar:distortion) +
a/ssm:avar:framesPer Second) + A . ssm:avar:codesize for each parcel. Since the content
creator already knows the R-D characteristics of the entire sequence, he/she can provide
this information in the look-up table ssm:avar:avgBWTolLagrangianMap to enable an
adaptation engine to find the R-D optimal adaptation for each parcel to yield an overall
rate close to the desired. The bandwidth to Lagrangian map is typicaly sufficiently
smooth, so that not much is lost by interpolation as opposed to the exact. Note that this
solves a classic problem where the optimum Lagrangian parameter needed to obtain a
desired rate is unknown at the time of encoding, but by making appropriate choices at
transmission time in the network, it may still be possible to deliver a near optimal stream
for the desired rate, to multiple users.




In addition, as in the previous two cases, the spatial resolution must be within a
specified range for the first parcel, and be maintained the same as that chosen for the first
for al subsequent parcels.

The following is the outbound constraints XML (SSMAdaptReq_mcezbc4.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="500" lowLimit="200">
<ssm:adapVar avar="ssm:avar:diagResolution" />
</limitConstraint>
<optimizationConstraint optimize="minimize">
<ssm:adapVar avar="ssm:avar :distortion" />
<ssm:operation operator="log" />
<ssm:adapVar avar="ssm:avar :framesPer Second" />
<ssm:operation operator="inverse" />
<ssm:constant value="12" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
<ssm:constant value="100000" />
<ssm:adapVar avar="ssm:avar:avgBWToL agrangianM ap" />
<ssm:adapVar avar="ssm:avar :codesize" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
</optimizationConstraint>
</adapVarDriven>
<adapVarStore>
<ssm:storedAdapVar avar="ssm:avar :diagResolution” />
</adapVarStore>
</parcel>
<parcel>
<adapVarDriven>
<limitConstraint highLimit="0" lowLimit="0">
<ssm:adapVar avar="ssm:avar:diagResolution" />
<ssm:adapVar avar="ssm:avar :diagResolution" previous="true" />
<ssm:operation operator="subtract" />
</limitConstraint>
<optimizationConstraint optimize="minimize">
<ssm:adapVar avar="ssm:avar . distortion" />
<ssm:operation operator="log" />
<ssm:adapVar avar="ssm:avar :framesPer Second" />
<ssm:operation operator="inverse" />
<ssm:constant value="12" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
<ssm:constant value="100000" />
<ssm:adapVar avar="ssm:avar:avgBWToL agrangianM ap" />
<ssm:adapVar avar="ssm:avar :.codesize" />
<ssm:operation operator="multiply" />
<ssm:operation operator="add" />
</optimizationConstraint>




</adapVarDriven>
<adapVarStore>
<ssm:storedAdapVar avar="ssm:avar :diagResolution” />
</adapV arStore>
</parcel>
</profile>
</SSMAdaptReg>

There are two parcels in the outbound constraints XML. The first profile parcel will
be applied to the first parcel in the resource description XML. The second profile parcel
will be applied to the remaining parcels in the resource description XML.

In both of the profile parcels, the limit constraints will ensure that the value of the
gpatial resolution for the first parcel is within 200 and 500, and subsequent parcels will
have the same value of the spatial resolution as the first parcel.

The optimization constraint will minimize the value of: (log(distortion)+12 /
framesPerSecond)+A*codesize where A is obtained using the lookup table
ssm:avar:avgBWToLagrangianMap with 100000 as the input average bandwidth
argument.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSM Description_foreman.xml -ar SSMAdaptReq_mcezbc4.xml -bi foreman.bit
—bo foreman_adapted4.hit

If the adapted descriptor is needed, it can be specified using -do <> option

For the Foreman sequence, with 0=12 and average bandwidth of 100,000 bytes/s that
maps to a Lagrangian value 2.6x10” by interpolation, the adaptation points chosen for
the 18 GOPs are as follows: (5,5,2), (5,5,3), (5,5,3), (5,5,3), (5,5,3), (55,2), (55,3,
(553), (55,2), (355), (55,2, (355), (55,3), (55,3), (55,3), (55,3), (55,3), (55,3).
Note that the spatial resolution constraints ensure that 5 spatial resolution layers, one less
than full resolution, are chosen for all GOPs. However, the temporal and quality layers
are change depending on the minimization metric. The average bandwidth obtained by
this adaptation is 99,627 bytes/s, very close to the desired.

5. JPEG2000

The fourth use case involves JPEG2000 codestreams. JPEG2000 is a new, fully
scalable image coding standard, which alows immense flexibility in downward
adapatation of an image, based on quality, resolution, color, regions of interest, and any
combination thereof. A test bit-stream river.j2c is used for the experiment.

The following is the resource description XML  for  river,j2c
(SSMDescription_river.xml):

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<SSM Description xmlns="SSM Description" xmlns:ssm="SSM Common"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xsi:schemal ocation="SSM Description
SSM Description.xsd">
<parcelData>
<parcel parcelID="0">
<componentData>
<component compl D="ssm:comp:river">




<tierlnfo numTiers="3">
<tierElemInfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="0" />
<tierElemInfo exclusiveFlag="false" numLayers="2" origLayers="2" tier="1" />
<tierEleminfo exclusiveFlag="false" numLayers="3" origLayers="3" tier="2" />
<tierElemlinfo exclusiveFlag="true" exclusveModel="lastAll" humLayers="3" origLayers="3"
tier="3" />

<ftierInfo>

<atomToc addressType="absolute" start="0">
<!-- Comp_siz -->
<atomTocEntry addressType="relative" indices="00 0 -1" length="3" start="42" />
<atomTocEntry addressType="relative" indices="00 1 -1" length="3" start="45" />
<atomTocEntry addressType="relative" indices="00 2 -1" length="3" start="48" />

<l-- COD -->
<atomTocEntry addressType="relative" indices="01 0 -1" length="1" start="66" />
<!-- gcd -->

<atomTocEntry addressType="relative" indices="01 0 -1" length="6" start="74" />
<!-- packet -->

<atomTocEntry indices="00 0 2" length="214" start="127" />

<atomTocEntry indices="0 0 0 2" length="211" start="341" />

<atomTocEntry indices="0 0 0 2" length="137" start="552" />

<atomTocEntry indices="00 0 2" length="471" start="689" />

<atomTocEntry indices="00 0 2" length="492" start="1160" />

<atomTocEntry indices="2 1 2 2" length="20" start="214827" />
</atomToc>
</component>
</componentData>
<featureData>
<feature avar="ssm:avar:layer">
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="0" dims="1" distType="nonDecreasing">1 2 3</marginal Dist>
<marginaDist dimToTierMap="1 2 3" dims="3" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :level">
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureValue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="1" dims="1" distType="nonDecreasing">0 1</marginal Dist>
<marginaDist dimToTierMap="0 2 3" dims="3" distType="constant">1</marginal Dist>
<[featureDist>
</feature>
<feature avar="ssm:avar :resolutionX" >
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureVaue>1</refFeatureVa ue>
<emptyFeatureDist>0</emptyFeatureDist>




<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="1 3" dims="2" distType="nonDecreasing">160 160 384 320 320

768</marginal Dist>
<marginalDist dimToTierMap="0 2" dims="2" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:resolutionY">
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureV alue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="1 3" dims="2" distType="nonDecreasing">128 96 256 256 192
512</marginal Dist>
<marginalDist dimToTierMap="0 2" dims="2" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:color">
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureV alue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="2" dims="1" distType="nonDecreasing">0 0 1</marginalDist>
<marginalDist dimToTierMap="0 1 3" dims="3" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:region">
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureV alue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="3" dims="1" distType="nonDecreasing">1 2 3</marginal Dist>
<marginaDist dimToTierMap="0 1 2" dims="3" distType="constant">1</marginal Dist>
</featureDist>
</feature>
<feature avar="ssm:avar:codesize">
<components>
<component compl D="ssm:comp:river" />
</components>
<refFeatureV alue>1</refFeatureVaue>
<emptyFeatureDist>0</emptyFeatureDist>
<featureDist emptyComponentTiers="">
<marginaDist dimToTierMap="01 2 3" dims="4" distType="nonM onotonic">11429 8180 48251
16076 11036 70376 20174 12781 86405 20301 15399 83217 25099 18378 106065 29337 20245 122826
11569 8294 49258 16977 11408 73909 21330 13724 92303 27486 19706 111528 33202 23048 137610
37835 25617 157454 14415 10407 62491 22510 15735 100329 28853 18838 127699 33370 24937 144911
42002 30698 185217 48770 34200 214849</marginal Dist>
</featureDist>
</feature>
</featureData>
<combAvarData />




<resourceEditData>
<l-- Xsz -->
<resourceEdit addressType="absolute" length="16" start="10">
<ssm:adapVar avar="ssm:avar :resolutionX" />
</resourceEdit>
<l--Ysz-->
<resourceEdit addressType="relative" length="16" start="4">
<ssm:adapVar avar="ssm:avar :resolutionY" />
</resourceEdit>
<I--XTsiz-->
<resourceEdit addressType="relative" length="16" start="12">
<ssm:adapVar avar="ssm:avar :resolutionX" />
</resourceEdit>
<I--YTsz-->
<resourceEdit addressType="relative" length="16" start="4">
<ssm:adapVar avar="ssm:avar :resolutionY" />
</resourceEdit>
<!-- numLayers -->
<resourceEdit addressType="relative" length="8" start="28">
<ssm:adapVar avar="ssm:avar :layer" />
</resourceEdit>
<!-- mct -->
<resourceEdit addressType="relative" length="8" start="1">
<ssm:adapVar avar="ssm:avar:color" />
</resourceEdit>
<!-- nDecomplLevels-->
<resourceEdit addressType="relative" length="8" start="1">
<ssm:adapVar avar="ssm:avar :level" />
</resourceEdit>
</resourceEditData>
</parcel>
</parcelData>
<globalFeatureData />
<globalCombAvarData />
<global CreatorLimitConstraints>
<globalLimitConstraint lowLimit="1" highLimit="1">
<ssm:constant value="2" />
<ssm:compVar complD="ssm:comp:river" indType="layerInd" param="2" />
<ssm:operation operator="subtract" />
<ssm:operation operator="boollsSNZ" />
</globalLimitConstraint>
</global CreatorLimitConstraints>
<codecOffsetData>
<!-- SIZ length -->
<offsetReference addressType="absolute" start="4">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="16" signed="false"
start="0" value="47" />
</offsetReference>
<!-- COD length -->
<offsetReference addressType="absolute" start="53">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="16" signed="false"
start="0" value="14" />
</offsetReference>
<!-- QCD length -->
<offsetReference addressType="absolute" start="69">




<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="16" signed="false"
start="0" value="11" />
</offsetReference>
<I-- Psot -->
<offsetReference addressType="absolute" start="119">
<offsetEntry addressType="relative" invalidPointerHandling="moveUp" length="32" signed="false"
start="0" value="214734" />
</offsetReference>
</codecOffsetData>
<sequenceData>
<l-- Cgz-->
<sequence startVaue="0" stepValue="1">
<countField addressType="absolute" length="8" start="42" write="false" />
<countField addressType="relative" length="8" start="3" write="false" />
<countField addressType="relative" length="8" start="3" write="false" />
<writeField addressType="absolute" length="16" start="40" />
</sequence>
<I-- nsop -->
<sequence startValue="0" stepValue="1">

'16" start="131" />

<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="
<countField addressType="

.<.<.:ountFi eld addressType="
<countField addressType="

absolute" length='
absolute" length='
absolute" length="'
absolute" length="'
absolute" length="'
absolute" length="'
absolute" length="'
absolute" length='
absolute" length='
absolute" length='

absolute" length='
absolute" length='

16"
16"
16"
16"
16"
16"
16"
16"
16"

'16"
'16"

start="345" />
start="556" />
start="693" />
start="1164" />
start="1656" />
start="2125"
start="2623"
start="3156"
start="3687"

start="214824" />
start="214831" />

</sequence>
</sequenceData>
</SSM Description>

The bit-stream is organized as a single parce with a single component
ssm:comp:river. There are 4 tiers in the component with 3x2x3x3 layers.

Thefirst tier isused for quality layers. Relative quality values, increasing sequentially
layer by layer (1, 2,3), is obtained from adaptation variable ssm:avar:layer.

The second tier is used for level/resolution layers. There are two resolution layers.
The adaptation variable ssm:avar:level provides level values 1 or 2 for the two levels.
Alternatively, the actual resolution information is obtained from adaptation variables
ssm:avar:resolutionX and ssm:avar:resolutiony.

The third tier is used for color information. There are three color layers,
corresposnding to three color image components. The adaptation variable ssm:avar: color
indicates whether a color or grayscale representation is obtained. If al three layersin the
color tier are included in the adapted outbound resource, ssm:avar:color will be 1,
otherwise it will be 0. There is also one global creator limit constraint to disallow the case
where two layersin the color tier are included in the adapted outbound resource.




The fourth tier is used for region of interest. There are 3 layers in the tier. The first
layer comprises region A, which is a rectangular portion of the full image depicting a
castle. The second layer comprises region B, which is a rectangular portion of the full
image, depicting a boat. The third layer comprises the remaining regions that are neither
in region A nor in B. Thistier is designated exclusive of type lastAll, so that, if the last
layer of thistier is selected, the entire image, will be included in the adapted version. We
define adaptation variables ssm:avar:region for selection of the region: A, B or al,
denoted respectively 1, 2 or 3.

There is aso a adaptation variable ssm:avar:codesize available for different
adaptation purposes.

There are some satellite atoms that are shared by al regions. One or more coordinates
of these atoms are made —1 to indicate they are don’'t care coordinates. For any regular
atom that is included in an adapted version, al its available satellite atoms (obtained by
converting one or more coordinatesinto —1), are also included.

In the resource edit section, it is necessary to specify required post-adaptation updates
on certain fields in the bitstream header, including Xsiz, Ysiz, XTsiz, YTsiz, numLayers,
mct, and nDecompL evels.

The codec offset section is used to update certain length fields in the bitstream header
including the length of SIZ, the length of COD, the length of QCD, and the length of the
tile(Psot).

In the sequence data section, two sequences are defined. The first sequence is meant
to update the number of color components field (Csiz) in the header, while the second
sequence, which is more important, updates the sequential NSOP counters in each packet.

Use Case 5A

This use case will extract a color version of region A (castle)with reduced quality
and/or resolution.

The following is the outbound constraints XML (SSMAdaptReq_riverl.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmins:ssm="SSM Common">
<profile>
<parcel parcellD="0" requestType="SSM ">
<adapVarDriven>
<limitConstraint highLimit="2" lowLimit="0">
<ssm:adapVar avar="ssm:avar :layer" />
</limitConstraint>
<limitConstraint highLimit="200" lowLimit="0">
<ssm:adapVar avar="ssm:avar :resolutionX" />
<ssm:adapVar avar="ssm:avar :resolutionY" />
<ssm:operation operator="maximum" />
</limitConstraint>
<limitConstraint highLimit="1" lowLimit="0">
<ssm:adapVar avar="ssm:avar:color" />
</limitConstraint>




<limitConstraint highLimit="1" lowLimit="1">
<ssm:adapVar avar="ssm:avar:region" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

There is a single profile in the outbound constraints XML, with a single parcel. Four
limit constraints defined. The first constraint specifies a high limit on quality layers, the
second constraint limits the maximum value of resolutionX and resolutionY, the third
constraint limits the color, and the fourth constraint designates the region of interest to be
extracted.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_river.xml -ar SSMAdaptReq_riverl.xml -bi river.j2c —bo
river_adaptedl.j2c

If the adapted descriptor is needed, it can be specified using -do <> option

The adapted resource corresponds to an adaptation point of (2,1,3,1).

Use Case 5B
This use case will extract agrayscale version of region B (boat) with reduced quality.

The following is the outbound constraints XML (SSMAdaptReq_river2.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.or g/2001/XM L Schema-instance" xmins="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<parcel parcellD="0" requestType="SSM ">
<adapVarDriven>
<limitConstraint highLimit="1" lowLimit="0">
<ssm:adapVar avar="ssm:avar :layer" />
</limitConstraint>
<limitConstraint highLimit="400" lowLimit="0">
<ssm:adapVar avar="ssm:avar :resolutionX" />
<ssm:adapVar avar="ssm:avar :resolutionY" />
<ssm:operation operator="maximum" />
</limitConstraint>
<ssm:adapVar avar="ssm:avar:color" />
</limitConstraint>
<limitConstraint highLimit="2" lowLimit="2">
<ssm:adapVar avar="ssm:avar:region" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

There is a single profile in the outbound constraints XML, with a single parcel. Four
limit constraints defined. The first constraint limits the number of layers, the second




constraint limits the maximum value of resolution X and resolution Y, the third constraint
limits the color, and the fourth constraint designates the region of interest to be extracted.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_river.xml -ar SSMAdaptReq_river2.xml -bi river.j2c —bo
river_adapted2.j2c

If the adapted descriptor is needed, it can be specified using -do <> option

The adapted resource corresponds to an adaptation point of (1,2,1,2).

Use Case 5C

This use case will extract a grayscale version of the full image with reduced
resolution.

The following is the outbound constraints XML (SSMAdaptReq_river3.xml):

<?ml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmlns;ssm="SSM Common">
<profile>
<adapVarDriven>
<limitConstraint highLimit="2" lowLimit="0">
<ssm:adapVar avar="ssm:avar:layer" />
</limitConstraint>
<limitConstraint highLimit="400" lowLimit="0">
<ssm:adapVar avar="ssm:avar :resolutionX" />
<ssm:adapVar avar="ssm:avar :resolutionY" />
<ssm:operation operator="maximum" />
</limitConstraint>
<limitConstraint highLimit="0" lowLimit="0">
<ssm:adapVar avar="ssm:avar:color" />
</limitConstraint>
<limitConstraint highLimit="3" lowLimit="3">
<ssm:adapVar avar="ssm:avar:region" />
</limitConstraint>
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

There is a single profile in the outbound constraints XML, with a single parcel. Four
limit constraints defined. The first constraint limits the number of quality layers, the
second constraint limits the maximum value of resolution X and resolution Y, the third
constraint limits the color, and the fourth constraint designates the region of interest to be
extracted.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_river.xml -ar SSMAdaptReq_river3.xml -bi river.j2c —bo
river_adapted3.j2c

If the adapted descriptor is needed, it can be specified using -do <> option




The adapted resource corresponds to an adaptation point of (2,1,1,3). Because the
fourth tier (region) is exclusive and with type set to lastAll, the adapted resource will
have all layersfor the region tier included.

Use Case 5D

This use case will extract a grayscale version of the full image with the number of
quality layers to be at least 2, codesize no more then 100000 bytes, and try to maximize
the resolution.

The following is the outbound constraints XML (SSMAdaptReq_riverd.xml):

<?xml version="1.0" 2>
<SSMAdaptReq adaptType="terminal" xsi:schemal ocation="SSM AdaptReq SSM AdaptReq.xsd"
xmins:xsi="http://www.w3.0r g/2001/XM L Schema-instance" xmlns="SSM AdaptReq"
xmlns;ssm="SSM Common">

<profile>

<ssm:adapVar avar="ssm:avar :layer" />
</limitConstraint>
<limitConstraint highLimit="100000" lowLimit="0">
<ssm:adapVar avar="ssm:avar :codesize" />
</limitConstraint>
<limitConstraint highLimit="0" lowLimit="0">
<ssm:adapVar avar="ssm:avar:color" />
</limitConstraint>
<ssm:adapVar avar="ssm:avar:.region" />
</limitConstraint>
<optimizationConstraint optimize="maximize">
<ssm:adapVar avar="ssm:avar :resolutionX" />
<ssm:adapVar avar="ssm:avar :resolutionY" />
<ssm:operation operator="maximum" />
</ optimizationConstraint >
</adapVarDriven>
</parcel>
</profile>
</SSMAdaptReg>

There is a single profile in the outbound constraints XML, with a single parcel. Four
limit constraints and one optimization constraint defined. The first limit constraint limits
the number of quality layers, the second limit constraint limits the codesize, the third
limit constraint limits the color, and the fourth limit constraint designates the region of
interest to be extracted. The optimization constraint tries to maximize the resolution.

Here isthe command line for the adaptation:

SSMAdaptEngine.exe -di SSMDescription_river.xml -ar SSMAdaptReq_riverd.xml -bi river.j2c —bo
river_adapted4.j2c

If the adapted descriptor is needed, it can be specified using -do <> option




The adapted resource corresponds to an adaptation point of (3,1,1,3). Because the
fourth tier (region) is exclusive and with type set to lastAll, the adapted resource will
have all layersfor the region tier included.

6. Conclusion

In this report we have presented comprehensive results showing how the SSM
framework can be used to accomplish fully format-agnostic adaptation of rea bit-
streams. Both existing standardized bit-streams as well as future non-standard bit-streams
have been considered. The adaptation engine itself is regarded as an invariant black box
in al cases, while the resource description metadata and the constraints drive the
adaptation process appropriately for each use case. Since the core adaptation engine does
not need to change, only the driving XML inputs to it, the engine can be deployed in
servers today, and it would continue to adapt for all present and future scalable bit-
streams.
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