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1 General description and Document aim

This document is intended to open a discussion regarding MPEG‑21 Digital Item Adaptation (DIA) activities assigned to UR, DSI and UPC inside the AXMEDIS project.

First of all, we analyze the different AXMEDIS profiles that have been defined and we propose alternative schemas for them in a way that we augment their compliance with MPEG-21 DIA. 

The main contribution of this document will be the specification on how to implement the authorisation process of a content-based adaptation using MPEG-21 DIA and MPEG-21 REL (Rights Expression Language).

2 Changes and implications on the new activities on MPEG‑21 DIA inside AXMEDIS project

This section describes the different alternatives foreseen if MPEG‑21 DIA is added to the current tools and servers present inside AXMEDIS project. 

2.1 AXMEDIS profiling and compliance with MPEG-21 DIA

From our point of view, MPEG-21 DIA offers a complete set of elements to describe any type of context by means of dia:UsageEnvironmentType (UED). Depending on the specificity of our working domain it could be interesting to select a subset within the whole MPEG-21 DIA schema. Profiles should be defined based on the type of application for which they are going to be used (or even associated to different kinds of sessions).  The idea (not yet developped?) of having Business User Profiles is an interesting point to begin with.

MPEG-21 DIA already distinguishes between contextual information related with the User, the Terminal, the Network and the Natural Environment and we think that AXMEDIS profiles should be defined from the combination of subsets of each of them, and only in exceptional cases as extensions of them.

2.1.1 AxUserProfile

Concretely, AxUserProfile could be defined with the same functonalilities but much more compliant with MPEG-21 DIA. There is no real need of inventing Extra Characteristics for AXMEDIS: AxUserProfile could be a dia:UserType element that would include all dia:UserCharacteristicsBaseType:

· UserInfoType (contains an element mpeg7:AgentType)

In this case, it is true that it would be useful to have more information about the user (age, gender..etc), but it is not correct to invent dia:age, dia:gender, etc. We have to check the ISO/IEC 15938-5 Amd.2 (2004) that specifies extensions to the User Interactions Descriptions Tools for compatibility with MPEG-21 DIA and to find if there is any possibility to include these parameters as elements of UserInfoType. Or maybe to create an extension from MPEG-7. The list of devices is included in the IODataType.

· UsagePreferencesType (contains elements mpeg7:UserPreferencesType)

We miss this element in the AxUserProfile as we think it is crucial to define filtering and search preferences.

· UsageHistoryType (contains elements mpeg7:UsageHistoryType)

· AudioPresentationPreferencesType
· DisplayPresentationPreferencestype
· GraphicsPresentationPreferencesType
· ConversionPreferenceType
· PresentationPriorityPreferenceType
When defining this group of preferences, a new node (level) has been invented and named as dia:Preferences, but this tag doesn’t really exist.

· FocusOfAttentionType

· AuditoryImpairmentType

· VisualImpairmentType

· MobilityCharacteristicsType

· DestinationType

These last elements should also be included in AxUserProfile. In the one hand, it may be important to check if the User has any kind of physical Impairment to adapt the content that will be “pushed” to him, and in the other hand, there is no point on loosing functionalities like mobility or focus of attention that can be developed in the future.

2.1.2 AxDevice Profile

If we look at the AxDeviceProfile we also appreciate that it could be a dia:TerminalType element that would include all dia:TerminalCapabilitiesBaseType:

· CodecCapabilitiesType

· DisplaysType

· AudioOutputsType (and not AudioOutputType as defined in Axmedis Profiles because there can be more than one AudioOutput element in a Terminal)

· UserInteractionInputsType

· DeviceClassType

· PowerCharacteristicsType

· StoragesType (and not StorageType as defined in Axmedis Profiles because there can be more than one Storage units in a Terminal)

· DataIOsType

· BenchmarksType

· IPMPToolsType

These three last elements should also be included in AxDeviceProfile. DataIOType specifies data input-output characteristics of the terminal (bus width, transfer speed, number of devices, etc.) and can be important if a user owns more than ones device, for example if the final user is a company or a similar kind of entity. BenchmarksType defines also device capabilities in terms of CPU and graphics performance that can be interesting in some applications. And finally, IPMPTools describes the characteristics of the terminal to facilitate the adaptation of the protected Digital Items, so, it could be also useful in some cases (if we consider not only “friendly” scenarios). 

It is important to have a TerminalType element (AxTerminalProfile instead of AxDeviceProfile). Not only because with it we are more compliant with MPEG-21 DIA schema, but also because a Terminal can be composed by many devices (and each of them can have different Capabilities), all owned by the same User.

2.1.3 AxNetworkProfile 

The AxNetworkProfile (sometimes also called ContextProfile) is a combination of User characteristics (Mobility), Network characteristics (NWCapabilities and Conditions) and NaturalEnvironment characteristics (Location and Time). We don’t understand why Mobility is not specified in the User’s profile as in MPEG-21 DIA schema and why Destination doesn’t appear in any of them (although it is true that Mobility affects the information that distributors must receive to guarantee a specific QoS). Furthermore, we think that the description of NaturalEnvironment should be specified apart from NetworkProfile (in any case, it would be more related with the Terminal or the User than with the Network) and should include AudioEnvironmentType and IlluminationCharacteristicsType elements as in MPEG-21 DIA schema.

From our point of view AxNetworkProfile should be a dia:NetworkType element that would include all dia:NetworkCharacteristicBaseType:

· NetworkCapabilityType

· NetworkConditionType 

2.1.4 Conclusions

Our conclusion is that it would be better to include all MPEG-21 UEDschema if we want to have a really generic definition of any context. Profiles should be defined from subset elements of these four categories of characteristics: User, Terminal, Network and Natural Environment. Some parts of this AXProfiles’s schemas seemed to be made for specific applications like an individual user who has a mobile phone.

We think we need to distinguish profiles based on the applications or defined models: on-demand applications (or pull model) and push model, because probably the information from the user, terminal, network and NaturalEnvironment that would interest us would be different.

The idea of defining some Business Profiles it’s also good, but it hasn’t been yet specified.  

On the other hand, it is necessary to specify how these profiles based on the context are related with the Distribution Profile (and if this profile can be expressed compliantly with MPEG-21 DIA).

Finally, you talk about the need of a default profile in case you can not access to contextual information on-line, but it is not clear which fields are needed to have a default value. Maybe this could be another way to define some profiles? 

2.2 Authorization of the adaptation

The first Amendment of MPEG-21 DIA named Conversions and Permissions can be divided in two main parts: in the first one, it specifies the description formats for multimedia conversion capabilities (offering description tools for the conversions (adaptations) that a terminal is capable of doing); and in the second part, it specifies description formats for permissions and conditions for multimedia conversions that are useful to determine which changes (adaptations) are permitted on somebody’s content under what conditions. We will focus on this second part, and we will present how to fill the gap between DIA and REL/RDD by embedding adaptation descriptions into rights expressions.

In the following table we can see the schema of a license that defines which changes (permittedDiaChanges- ConversionDescription) are allowed under what conditions (changeConstraint).  

	<r:license>

   <r:inventory>

      <!-- ... -->

   </r:inventory>

   <r:grant>

      <-- Jordi may play the video... -->

      <-- Principal: Jordi -->
      <r:keyHolder licensePartIdRef="Jordi"/> 

      <-- Right: play -->   

      <mx:play/>

      <-- Resource: video -->  

      <mx:diReference licensePartIdRef="video"/> 

      <-- ...under these conditions -->

      <r:allConditions>

         <dia:permittedDiaChanges>

            <dia:ConversionDescription xsi:type="dia:ConversionUriType">

               <dia:ConversionActUri uri=..> <-- kind of adaptation: Change_bitrate, 

                                                                     Change_resolution.. -->
            </dia:ConversionDescription>

            <-- further ConversionDescription would go here -->
         </dia:permittedDiaChanges>

    <-- these constraints apply whether or not the image is adapted -->

         <dia:changeConstraint>

            <dia:constraint>

              <dia:AdaptationUnitConstraints>

                 <--limits-->

                 <dia:LimitConstraint>

                    <dia:Argument xsi:type="dia:SemanticalRefType"

                     semantics=".."/> <--atribute to evaluate: bitrate, resolution.. -->
                    <dia:Argument xsi:type="dia:ConstantDataType">

                       <dia:Constant xsi:type="dia:IntegerType">

                          <dia:Value/> <-- limit value -->
                       </dia:Constant>

                    </dia:Argument>

                   <dia:Operationoperator=".."/> <--type of limit: max, min,.. -->
                 </dia:LimitConstraint>

                 <--further LimitConstraints would go here -->

              </dia:AdaptationUnitConstraints/>

            </dia:constraint>

         </dia:changeConstraint>

      </r:allConditions>

   </r:grant>

   <r:issuer>

      <-- Anna offers the right -->

      <r:keyHolder licensePartIdRef="Anna"/> 

   </r:issuer>

</r:license>




The following table includes an example of how to express in a license (MPEG-21 compliant) that a source (“video”) can be played as far as the Resolution is under some specific limits, and the Bitrate stays between two other specific values. 

	<r:license>

xmlns:xsi=”http://www.w3.org/2001/XMLSchema-instance”

xmlns:dia=”urn:mpeg:mpeg21:2003:01-DIA-NS”

xmlns:r=”urn:mpeg:mpeg21:2003:01-REL-R-NS”
xmlns:sx=”urn:mpeg:mpeg21:2003:01-REL-SX-NS”

xmlns:mx=”urn:mpeg:mpeg21:2003:01-REL-MX-NS”

xsi:schemaLocation=”urn:mpeg:mpeg21:2003:01-DIA-NS ConversionDescription.xsd”

   <r:inventory>

      <!-- ... -->

   </r:inventory>

   <r:grant>

      <-- the User has the right of playing the source “video”-->

      <r:keyHolder licensePartIdRef="User"/>  

      <mx:play/>  

      <mx:diReference licensePartIdRef="video"/> 

      <-- under these conditions -->

      <r:allConditions>

         <dia:permittedDiaChanges>



<--Adaptation of the Resolution -->

            <dia:ConversionDescription xsi:type="dia:ConversionUriType">

               <dia:ConversionActUri uri=”urn:mpeg:mpeg21:2003:01-

RDD-NS:CropRectangularBitmapImage”/> 

            </dia:ConversionDescription>

            <-- Adaptation of the BitRate -->

<dia:ConversionDescription xsi:type="dia:ConversionUriType">

               <sx:rightUri definition=”change_bitrate”/> 

            </dia:ConversionDescription>


    <-- further ConversionDescription would go here -->


         </dia:permittedDiaChanges>

       <-- these constraints apply whether or not the image is adapted -->

         <dia:changeConstraint>

            <dia:constraint>

              <dia:AdaptationUnitConstraints>

            <--maximum limits for the resolution-->

    <-— width must be less than 352 -->

                  <dia:LimitConstraint>

                     <dia:Argument xsi:type="dia:SemanticalRefType"

                        semantics="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:17"/> 

             <-- 17 refers to the width --> 

                     <dia:Argument xsi:type="dia:ConstantDataType">

                        <dia:Constant xsi:type="dia:IntegerType">

                           <dia:Value>352</dia:Value>

                        </dia:Constant>

                     </dia:Argument>

                     <dia:Operation operator="urn:mpeg:mpeg21:2003:01-

                      DIA-StackFunctionOperatorCS-NS:12"/> 

               <-- 12 refers to the operator “<” -->

                  </dia:LimitConstraint>

                  <-- height must be less than 240 -->

                  <dia:LimitConstraint>

                     <dia:Argument xsi:type="dia:SemanticalRefType"   

                       semantics="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:18"/> 

           <-- 18 refers to the height -->
                     <dia:Argument xsi:type="dia:ConstantDataType">

                        <dia:Constant xsi:type="dia:IntegerType">

                           <dia:Value>240</dia:Value>

                        </dia:Constant>

                     </dia:Argument>

                     <dia:Operation operator="urn:mpeg:mpeg21:2003:01-

         DIA-StackFunctionOperatorCS-NS:12"/>

 

<-- 12 refers to the operator “<” -->
                  </dia:LimitConstraint>

                 <-- Bitrate limits -->



<-- maximum limit -->

  

   <dia:LimitConstraint>

                     <dia:Argument xsi:type="dia:SemanticalRefType"   

                       semantics="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:7"/> 

            <-- 11 refers to nominal bitrate -->
                     <dia:Argument xsi:type="dia:ConstantDataType">

                        <dia:Constant xsi:type="dia:IntegerType">

                           <dia:Value>5000</dia:Value>

                        </dia:Constant>

                     </dia:Argument>

                     <dia:Operation operator="urn:mpeg:mpeg21:2003:01-

         DIA-StackFunctionOperatorCS-NS:12"/>

 

<-- 12 refers to the operator “<” -->
                  </dia:LimitConstraint>

                <-- minimum limit -->

  

   <dia:LimitConstraint>

                     <dia:Argument xsi:type="dia:SemanticalRefType"   

                       semantics="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:7"/> 

           <-- 10 refers to nominal bitrate -->
                     <dia:Argument xsi:type="dia:ConstantDataType">

                        <dia:Constant xsi:type="dia:IntegerType">

                           <dia:Value>1000</dia:Value>

                        </dia:Constant>

                     </dia:Argument>

                     <dia:Operation operator="urn:mpeg:mpeg21:2003:01-

         DIA-StackFunctionOperatorCS-NS:13"/>

 

<-- 13 refers to the operator “>” -->
                  </dia:LimitConstraint>

              </dia:AdaptationUnitConstraints/>

            </dia:constraint>

         </dia:changeConstraint>

      </r:allConditions>

   </r:grant>

   <r:issuer>

      <r:keyHolder licensePartIdRef="Distributor"/> 

   </r:issuer>

</r:license>



To authorize an adaptation it would be enough to check this kind of license. It can be very useful for distributors that want to keep some control of the quality of their products, and also, it will augment user’s satisfaction.

2.3 Other implications

As we have seen, many elements of MPEG-21 DIA take advantage of other MPEG-7 elements already defined. We think we should consider the possibility of translating the resource_descriptor schema to MPEG-7 as it is a very important standard for multimedia description and the just started work in MPEG on the standardization of a MPEG-7 Query Format could help on this activity. 
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