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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the technical committees are circulated to the member bodies for voting. Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 21000‑7 was prepared by Technical Committee ISO/IEC JTC 1, Information Technology, Subcommittee SC 29, Coding of Audio, Picture, Multimedia and Hypermedia Information.

ISO/IEC 21000 consists of the following parts, under the general title Information technology — Multimedia framework (MPEG-21):

· Part 1:
Vision, Technologies and Strategy;

· Part 2: 
Digital Item Declaration;

· Part 3:
Digital Item Identification;

· Part 4:
Intellectual Property Management Tool Representation and Communication System;

· Part 5:
Rights Expression Language;

· Part 6:
Rights Data Dictionary;

· Part 7: 
Digital Item Adaptation;

· Part 8: 
Reference Software;

· Part 9: 
File Format;

· Part 10: Digital Item Processing;

· Part 11: Persistent Association;

· Part 12: Test Bed for MPEG-21 Resource Delivery.

Introduction

The multimedia industry is increasing at a rapid pace. For this industry, the term Content is widely used across different segments and applied in many different ways. For this reason the term is deliberately avoided within the context of ISO/IEC 21000 specifications, where it has been replaced by the defined terms Digital Item, Media Resource and Resource. Of equal importance for the specifications of the multimedia framework is the notation of the User. A User of a system includes all members of the value chain (e.g., creator, rights holders, distributors and consumers of Digital Items). 

Access devices, with a large set of differing terminal and network capabilities, are making their way into peoples’ lives. Additionally, these access devices are used in different locations and environments: anywhere and at anytime. The Users, however, are currently not given tools to deal efficiently with all the intricacies of this new multimedia usage context.

Solutions with advanced multimedia functionality are becoming increasingly important as individuals are producing more and more digital media, not only for professional use but also for their personal use. All these “resource providers” have many of the same concerns: management, re-purposing based on consumer and device capabilities, protection of rights, protection from unauthorised access/modification, protection of privacy of providers and consumers, etc. For example, it is becoming increasingly difficult to identify and understand the different intellectual property rights that are associated with the elements of multimedia resources. The boundaries between the delivery of audio (music and spoken word), accompanying artwork (graphics), text (lyrics), video (visual) and synthetic spaces will become increasingly blurred. New solutions are required to manage the access and delivery process of these different resource types in an integrated and harmonized way, entirely transparent to the many different Users of multimedia services. 

The need of these solutions motivates the initiatives of the ISO/IEC 21000 Multimedia Framework, which  aims to enable transparent and augmented use of multimedia resources across a wide range of networks and devices.

This seventh part of ISO/IEC 21000 specifies tools for the adaptation of Digital Items (as specified in ISO/IEC 21000-2).

Information technology — Multimedia framework (MPEG-21) — Part 7: Digital Item Adaptation
1 Scope

This Part of ISO/IEC 21000 specifies the syntax and semantics of tools that may be used to assist the adaptation of Digital Items, i.e., the Digital Item Declaration and Resources referenced by the Declaration. The tools could be used to satisfy transmission, storage and consumption constraints, as well as Quality of Service management by the various Users. 

ISO/IEC 21000-7 includes the following classes of description tools – one that specifies usage environment description tools, a second targeting description tools for the adaptation of Resources, and a third for the adaptation of Digital Item Declarations. A more complete overview of the specific tools specified in this Part of ISO/IEC 21000 is provided in Clause 1.3.

It is important to emphasize that the adaptation engines themselves are non-normative tools of ISO/IEC 21000-7.

1.1 Organisation of the document

This document describes the various Digital Item Adaptation tools specified in part 7 of the ISO/IEC 21000 standard. In the remainder of this part of ISO/IEC 21000, each tool is described by the following subclauses:

· Syntax: Normative XML specification of the tool. 

· Semantic: Normative definition of the semantics of all the components of the corresponding tool.

· Informative examples: Optionally, an informative subclause giving examples of the tool. 

1.2 Overview of Digital Item Adaptation

The goal of the Terminals and Networks element described in ISO/IEC 21000-1 is to achieve interoperable transparent access to (distributed) advanced multimedia content by shielding Users from network and terminal installation, management and implementation issues. To achieve this goal, the adaptation of Digital Items is required. This concept is illustrated in Figure 1. As shown in this conceptual architecture, a Digital Item is subject to a resource adaptation engine, as well as a description adaptation engine, which together produce the adapted Digital Item. 
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 — Illustration of Digital Item Adaptation

It is important to emphasise that the adaptation engines themselves are non-normative tools of Digital Item Adaptation. However, descriptions and format-independent mechanisms that provide support for Digital Item Adaptation in terms of resource adaptation, description adaptation, and/or Quality of Service management are within the scope of the standardization, and are collectively referred to in Figure 1 as DIA Tools.

1.3 Overview of Digital Item Adaptation tools

The Digital Item Adaptation tools in this specification are clustered into three major categories as illustrated in Figure 2. The categories are clustered according to their functionality and use for Digital Item Adaptation.

The first major category is the Usage Environment Description Tools, which include User characteristics, terminal capabilities, network characteristics and natural environment characteristics. These tools provide descriptive information about these various dimensions of the usage environment, which originate from Users, to accommodate, for example, the adaptation of Digital Items for transmission, storage and consumption. The syntax and semantics of these description tools are specified in clause 5.

Digital Item Resource Adaptation Tools comprise the second major category of Digital Item Adaptation tools, which target the adaptation of resources in a Digital Item. In the case of bitstream syntax description, tools are specified to facilitate the scaling of bitstreams in a format-independent manner. Such tools are useful for the adaptation of resources contained within a Digital Item at network nodes that are not knowledgeable of the specific resource representation format. Another tool in this category is terminal and network quality of service. This tool describes the relationship between constraints, feasible adaptation operations satisfying these constraints, and associated qualities. It provides a means to make trade-offs among these parameters so that an adaptation strategy can be formulated. The bitstream syntax description link tool provides the facilities to create a rich variety of adaptation architectures based on tools specified within ISO/IEC 21000-7, ISO/IEC 21000-2, and ISO/IEC 15398 among others. The fourth tool in this category is referred to as metadata adaptability, which enables the filtering and scaling of XML instances with reduced complexity as well as the integration of several XML instances. The syntax and semantics of these description tools are specified in clause 6.

The third set of tools is referred to as Digital Item Declaration Adaptation Tools. In contrast to the set of Digital Item Resource Adaptation Tools, which target the adaptation of resources in a Digital Item, the tools in this category aim to adapt the Digital Item Declaration as a whole. For session mobility, the configuration state information that pertains to the consumption of a Digital Item on one device is transferred to a second device. This enables the Digital Item to be consumed on the second device in an adapted way. DIA configuration tools provides information required for the configuration of an Digital Item Adaptation Engine. The syntax and semantics of these description tools are specified in clause 6.
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Figure 2 — Overview and organization of Digital Item Adaptation tools

1.4 Relation between Digital Item Adaptation and other parts of ISO/IEC 21000

The fundamental unit of distribution and transaction in the Multimedia Framework is the Digital Item. While the existing parts of ISO/IEC 21000 deal with different aspects of the Digital Item, they together facilitate the complete Multimedia Framework. It is therefore crucial to understand the relationship between the parts to be able to achieve an interoperable framework. This subclause describes the relation between DIA and the other parts of ISO/IEC 21000 as illustrated in Figure 3.

Part 2 of ISO/IEC 21000, the Digital Item Declaration (DID), provides the wrapper for the various parts of ISO/IEC 21000. As shown in the figure, one of the inputs to the Digital Item Adaptation Engine is a Digital Item (DI-1). DI-1 may contain elements that conform to ISO/IEC 21000-3 (DII), ISO/IEC 21000-4 (IPMP), ISO/IEC 21000-5 (REL), ISO/IEC 21000-6 (RDD) and certain Digital Item Adaptation (DIA) tools that are defined in this part of ISO/IEC 21000-7.

The DIA tools can also be carried in separate Digital Items (DI-2). As shown in the figure, DI-2 is used as input to the Digital Item Adaptation Engine. The DIA tools will drive the adaptation and can provide parameters for both resource and description adaptation engines. Moreover, the rights expressions conformant with ISO/IEC 21000 can be used to allow use of User sensitive information that may be conveyed by the DIA tools.

The DIA engine operates on the input DI-1 according to the DIA tools carried in the other input Digital Items such as DI-2, as well as the DIA tools that may be carried in DI-1 itself. The DID Identifiers, IPMP/REL elements, DIA elements, as well as the Resources themselves are all subject to change after being processed by the DIA engine and would be contained in the adapted Digital Item (DI-3), which is the output of the DIA engine.
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Figure 3 — Relation between Digital Item Adaptation and other parts of ISO/IEC 21000

1.5 Relation between Digital Item Adaptation and ISO/IEC 15938

ISO/IEC 15938 is a standard for multimedia content description. For the most part, the description of multimedia content is used to satisfy a User's request for the resources contained in a particular Digital Item. This search would be carried out by a search engine. However, given the Digital Item of interest, ISO/IEC 15938 descriptions could also be used in the adaptation process. For example, ISO/IEC 15938 offers tools for the summarization of media resources, tools that provide transcoding hints about the media resources, and tools that indicate the available variations of a given media resource. See ISO/IEC 15938 for further information on the syntax and semantics of these tools.

Besides serving as an input to the Digital Item Adaptation Engine, several ISO/IEC 15938 tools are also referenced by the DIA specification. For example, tools that indicate a User's preference have been adopted as part of the DIA usage environment description tools, along with tools that indicate location and time associated with a User. The multimedia description schemes specified by ISO/IEC 15938 can also be used to specify the decoding and encoding formats as part of the terminal capabilities description tool. In this particular case, there exists symmetry between tools that are used to describe media resources and tools that are used to describe the capabilities of a terminal. In this way, the media resources can easily be matched or adapted to satisfy the terminal capabilities.

2 Normative references

The following normative documents contain provisions, which through reference in this text constitute provisions of this part of ISO/IEC 21000. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. However, parties to agreements based on this part of ISO/IEC 21000 are encouraged to investigate the possibility of applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC IS 14496-1, Information Technology – Coding of Audio-Visual Objects – Systems

ISO/IEC IS 14496-2, Information Technology – Coding of Audio-Visual Objects – Visual
ISO/IEC IS 15938-3, Information Technology – Multimedia Content Description Interface – Visual
ISO/IEC IS 15938-5, Information Technology – Multimedia Content Description Interface – Multimedia Description Schemes 

ISO/IEC TR 21000 (all parts), Information Technology – Multimedia Framework 
IEEE 754-1985, IEEE Standard for Binary Floating-Point Arithmetic, see <http://standards.ieee.org/reading/ieee/std_public/description/busarch/754-1985_desc.html>

Request for Comments (RFC) 1034, Domain Names – Concepts and Facilities, The Internet Engineering Task Force (IETF), November 1987, available at <http://www.ietf.org/rfc/rfc1034>

RFC 1738, Uniform Resource Locators (URL), IETF, December 1994, available at <http://www.ietf.org/rfc/rfc1738.txt>

RFC 2141, URN Syntax, IETF, May 1997, available at <http://www.ietf.org/rfc/rfc2141.txt>

RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax, IETF, August 1998, available at <http://www.ietf.org/rfc/rfc2396.txt>

Namespaces in XML, W3C Recommendation 14 January 1999, available at <http://www.w3.org/TR/REC-xml-names>

Extensible Markup Language (XML) 1.0 (Second Edition) W3C Recommendation, October 6th, 2000,
available on W3C site at <http://www.w3.org/TR/2000/REC-xml-20001006>

XSL Transformations (XSLT), Version 1.0 W3C Recommendation, November 16th, 1999,
available on W3C site at <http://www.w3.org/TR/xslt>

XML-Schema Part 0: Primer W3C Recommendation, May 2, 2001, available at <http://www.w3.org/TR/xmlschema-0>

XML-Schema Part 1: Structures W3C Recommendation, May 2, 2001, available at <http://www.w3.org/TR/xmlschema-1>

XML-Schema Part 2: Datatypes W3C Recommendation, May 2, 2001, available at <http://www.w3.org/TR/xmlschema-2>

XML Information Set, W3C Recommendation 24 October 2001, available at <http://www.w3.org/TR/xml-infoset>

XML Base, W3C Recommendation 27 June 2001, available at <http://www.w3.org/TR/xmlbase>

XML Path Language (XPath), Version 1.0 W3C Recommendation 16 November 1999, available at <http://www.w3.org/TR/xpath>

3 Terms, definitions, symbols, abbreviated terms

3.1 Terms and definitions

For the purposes of this part of ISO/IEC 21000, the terms and definitions given in the following apply:

It should be noted that the term content is widely used across different industries and applied in many different ways. For this reason the term is deliberately avoided within the context of ISO/IEC 21000 specifications, where it has been replaced by the terms Digital Item, Media Resource and Resource, as defined below.

3.1

Bitstream

A binary Media Resource consists of a structured sequence ob binary symbols, this structure being specific to the coding format. A bitstream is defined as a sequence of binary symbols representing this binary Media Resource.

3.2

Bitstream Syntax

Provides the organization of binary data, which is typically defined in a technical specification for Media Resource coding.

3.3

Bitstream Syntax Description

XML document describing the high-level structure of a bitstream.

3.4

Bitstream Syntax Description Language

A language defined in this specification based on W3C XML-Schema defining datatypes and structures used in Bitstream Syntax Schemas.

3.5

Bitstream Syntax Schema

XML Schema written in the Bitstream Syntax Description Language describing the syntax of a given coding representation format.

3.6

Bitstream Syntax Description Transformation

A process where a Bitstream Syntax Description is modified, producing a new description from which an adapted bitstream can be generated. This process may be specified for instance by an XSLT style sheet.

3.7

Descriptor

A Descriptor associates information with an item or a component within a Digital Item, as a representation of a work.

3.8

Digital Item

A Digital Item is a structured digital object with a standard representation, identification and meta-data within the ISO/IEC 21000 framework. This entity is also the fundamental unit of distribution and transaction within this framework.

3.9

Digital Item Adaptation

A process where a Digital Item is subject to a resource adaptation engine and/or a descriptor adaptation engine, which together produce an adapted Digital Item.

3.10

Generic Bitstream Syntax Schema

A generic, coding format independent XML Schema for the description of any binary media resource.

3.11

Media Resource

Content directly capable of digital representation.

3.12

Resource

A resource is an individually identifiable asset such as a video or audio clip, an image, or a textual asset. A resource may also potentially be a physical object.

3.13

Resource Adaptability

In accordance with the definition of Resource, Resource Adaptability refers to the adaptation of binary media resources, as well as metadata.

3.14

Scalable Bitstream

A bitstream in which data is organized in such a way that, by retrieving the bitstream, it is possible to first render a degraded version of the resource, and then progressively improve it by loading additional data.

3.15

Usage Environment Description

Refers to metadata that specifies User characteristics, terminal capabilities, network characteristics and natural environment characteristics according to ISO/IEC 21000.

3.16

User

A User of a system, which includes all members of the value chain, e.g., creator, rights holders, distributors and consumers of Digital Items.

3.2 Symbols and abbreviated terms

For the purposes of this part of ISO/IEC 21000, the symbols and abbreviated terms given in the following apply:

BSDL:


Bitstream Syntax Description Language

BSD:


Bitstream Syntax Description

BS Schema:

Bitstream Syntax Schema

DCT:


Discrete Cosine Transform

DI:



Digital Item

DIA:



Digital Item Adaptation

DID: 


Digital Item Declaration

DII:



Digital Item Identification

FGS:


Fine Granularity Scalability

IPMP:


Intellectual Property Management & Protection

gBSD:


generic Bitstream Syntax Description

gBS Schema:
generic Bitstream Syntax Schema

RDD:


Rights Data Dictionary

REL: 


Rights Expression Language

XML:


Extensible Markup Language 1.0

XSL:


Extensible Stylesheet Language

XSLT:


Extensible Stylesheet Language Transformations

3.3 Wrappers of the schema

The description examples and syntax of description tools specified in this document assume that a schema wrapper is provided which identifies the XML Schema namespace (XML Schema) and the corresponding ISO/IEC 21000 namespace(s). For tools defined in clause 6.2, the wrappers are defined separately in the respective sections. For tools defined elsewhere, the following wrappers are defined.

For tools defined in clauses 4, 5, 6.3, 6.4, and 6.5:

<schema 


targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-NS" 


xmlns="http://www.w3.org/2001/XMLSchema" 


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


xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001"


elementFormDefault="qualified" attributeFormDefault="unqualified">

For tools defined in clause 7.2:

<schema

targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-SM-NS"

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:sm="urn:mpeg:mpeg21:2003:01-DIA-SM-NS"


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

elementFormDefault="qualified" attributeFormDefault="unqualified">

For tools defined in clause 7.3:

<schema

targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-DIAC-NS"

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:diac="urn:mpeg:mpeg21:2003:01-DIA-DIAC-NS"


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

elementFormDefault="qualified" attributeFormDefault="unqualified">

The following tag is used to close all schema definitions:

</schema>

"xsd:" prefix is not normative. It is a naming convention in this document to refer to an element of the XML-Schema namespace (http://www.w3.org/2001/XMLSchema). Similarly, "xsi:" refers to the http://www.w3.org/2001/XMLSchema-instance namespace. 

"xml:" and "xmlns:" are normative prefixes defined in [13]. The prefix “xml:” is by definition bound to "http://www.w3.org/XML/1998/namespace". The prefix “xmlns:” is used only for namespace bindings and is not itself bound to any namespace name.

All other prefixes used in this specification are not normative, e.g. “dia:”, “bsdl-1:”, “bsdl-2:”, “bt:”, “sm:”, “mpeg7:”.

4 Schema tools

4.1 Introduction

This clause specifies the schema tools that facilitate the making of descriptions. The following description tools are specified: (1) the base type hierarchy of the description tools defined in ISO/IEC 21000-7, and (2) the root elements. Base types form the type hierarchy for description tools, while root elements describe the initial wrappers of descriptions. In this clause, we also refer to top-level types, which are types that may follow the root element in a description. The top-level types are defined in the respective clauses in which the related tools to a particular top-level type are defined.
4.2 Base types

4.2.1 Introduction

The following base types are defined in this subclause:

· DIABaseType: provides the base abstract type of the type hierarchy. The majority of the tools in this specification are directly defined as an extension of this base type.

· DIADescriptionType: extends DIABaseType and provides the base abstract type for a subset of types defined in this specification that may follow the DIA root element as specified in clause 4.3. Tools that are defined as an extension of DIADescriptionType are referred to as top-level types.

4.2.2 Base types syntax
<!-- ################################################
-->

<!--  Definition of DIA Base Types





-->

<!-- ################################################
-->

<complexType name="DIABaseType" abstract="true"/>

<complexType name="DIADescriptionType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType">




<attribute name="id" type="ID" use="optional"/>



</extension>


</complexContent>

</complexType>
4.2.3 Base types semantics

Semantics of the DIABaseType:

	Name
	Definition

	DIABaseType
	Provides the topmost type of the base type hierarchy (abstract). The DIADescriptionType extends DIABaseType.


Semantics of the DIADescriptionType:

	Name
	Definition

	DIADescriptionType
	DIADescriptionType extends DIABaseType and provides a base abstract type for a subset of types defined in this specification that may follow the DIA root element as specified in clause 4.3.

	id
	Identifies the id of the DIADescriptionType. The id shall be used to identify the target referenced by the ReferenceType tool. 


4.3 Root elements

4.3.1 Introduction

The functionality of a root element is to describe the initial wrapper or root element of descriptions. This subclause specifies two root elements: a DIA root element to be used for complete descriptions, and a DIADescriptionUnit root element to be used for description units. These two forms of descriptions are defined as follows:

· Complete Description: describes the target of the Digital Item Adaptation tools using top-level types, which are a subset of types defined in the specification that follow the root element in descriptions. For example, a self-contained description of a usage environment that includes a description of terminal capabilities and a description of User characteristics is a complete description.

· Description Unit: describes an instance of a description. A description unit can be used to represent partial information from a complete description. For example, the description of only the terminal capabilities.

Either the DIA or DIADescriptionUnit root element shall be used as the topmost element in a description. The use of these root elements must be consistent with the semantics defined below.
4.3.2 Root element syntax

<!-- ################################################
-->

<!--  Definition of DIA Root Element





-->

<!-- ################################################
-->

<element name="DIA">


<complexType>



<choice maxOccurs="unbounded">




<element name="Description" type="dia:DIADescriptionType"/>




<element name="Reference" type="dia:ReferenceType"/>



</choice>


</complexType>

</element>

<element name="DIADescriptionUnit" type="dia:DIABaseType"/>
4.3.3 Root element semantics

Semantics of the DIA root element:

	Name
	Definition

	DIA
	Serves as the root element for a complete description. DIA shall be used as the topmost element in a complete description.

	Description
	Description of the target top-level type according to the specified elements. Only types that are defined as an extension of the DIADescriptionType may follow the DIA root element.

	Reference
	References an external description of the target top-level type, which is a type that is defined as an extension of the DIADescriptionType. 


Semantics of the DIADescriptionUnit root element:

	Name
	Definition

	DIADescriptionUnit
	Serves as the root element for a description unit. DIADescriptionUnit shall be used as the topmost element in a description unit.


4.3.4 Root element examples (informative)

The following example shows the use of the DIA root element.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="TerminalCapabilitiesType">




<TerminalCapabilities xsi:type="InputOutputCapabilitiesType">





<Display>






<Resolution horizontal="176" vertical="144"/>





</Display>




</TerminalCapabilities>



</UsageEnvironment>



<UsageEnvironment xsi:type="NetworkCharacteristicsType">




<NetworkCharacteristics xsi:type="NetworkCapabilityType"





maxCapacity="64000"/>



</UsageEnvironment>


</Description>

</DIA>

The following example shows the use of the DIADescriptionUnit root element.

<DIADescriptionUnit xsi:type="DisplayCapabilitiesType">


<Resolution horizontal="176" vertical="144"/>

</DIADescriptionUnit>

4.4 Reference

4.4.1 Introduction

This subclause specifies a tool for referencing.

4.4.2 Reference syntax

<!-- ################################################
-->

<!--  Definition of Reference







-->

<!-- ################################################
-->

<complexType name="ReferenceType">


<attribute name="uri" type="anyURI" use="required"/>

</complexType>

4.4.3 Reference Semantics

Semantics of ReferenceType:

	Name
	Definition

	ReferenceType
	Tool for providing a means to reference elements whose type is derived from DIADescriptionType.

	uri
	Describes a URI.


4.4.4 Reference examples (informative)

The following example shows the use of Reference as an external reference, where the descriptors for a Terminal and Network description are stored in another location. In this particular example, only the Network element is being referenced through its respective id attribute.

--Example1.xml--

<DIA>


<Reference uri="Terminal_and_Network1.xml#net0"/>

</DIA>

--Terminal_and_Network1.xml--

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="TerminalCapabilitiesType">




<TerminalCapabilities xsi:type="InputOutputCapabilitiesType id="term0">





<Display>






<Resolution horizontal="176" vertical="144"/>





</Display>




</TerminalCapabilities>



</UsageEnvironment>



<UsageEnvironment xsi:type="NetworkCharacteristicsType">




<NetworkCharacteristics xsi:type="NetworkCapabilityType"





maxCapacity="64000" id="net0"/>



</UsageEnvironment>


</Description>

</DIA>

When used in the context of a DID, as specified in ISO/IEC 21000-2, it is preferable to use a DID Reference element. The following example shows the use of DID Reference to achieve similar result as that in the previous example.

--Example2.xml--

<DIDL>


<Item>



<Descriptor>




<Reference target="Terminal_and_Network2.xml#net0">



</Descriptor>


</Item>

</DIDL>

--Terminal_and_Network2.xml--

<DIDL>


<Item>



<Descriptor id="net0">




<Statement>





<DIADescriptionUnit xsi:type="dia:NetworkCapabilityType"






maxCapacity="64000"/>




</Statement>

 

</Descriptor>

 
</Item>

</DIDL>

5 Usage environment description tools

5.1 Introduction

This clause specifies tools for describing the usage environment. The usage environment includes the description of User characteristics, terminal capabilities, network characteristics and natural environment characteristics. These various dimensions of the usage environment can be used for Digital Item Adaptation. 

5.2 Usage environment

5.2.1 Introduction

This subclause specifies a container of usage environment descriptors.
5.2.2 Usage environment syntax

<!-- ################################################
-->

<!--  Definition of Usage Environment




-->

<!-- ################################################
-->

<complexType name="UsageEnvironmentType">


<complexContent>



<extension base="dia:DIADescriptionType">




<sequence>





<element name="UsageEnvironment" 






type="dia:DIAUsageEnvironmentBaseType" 






minOccurs="0" maxOccurs="unbounded"/>



</sequence>



</extension>


</complexContent>
</complexType>

<complexType name="DIAUsageEnvironmentBaseType" abstract="true">


<complexContent>



<extension base="dia:DIADescriptionType"/>

</complexContent>

</complexType>

5.2.3 Usage environment semantics

Semantics of the UsageEnvironmentType:

	Name
	Definition

	UsageEnvironmentType
	Tool for describing the usage environment.

	UsageEnvironment
	Describes various dimensions of the usage environment, including User charactersitics, terminal capabilities, network charactersitics and natural environment characteristics.


Semantics of the UsageEnvironmentBaseType:

	Name
	Definition

	UsageEnvironmentBaseType
	UsageEnvironmentBaseType extends DIADescriptionType and provides a base abstract type for a subset of types defined as part of the UsageEnvironmentType .


5.3 User characteristics

5.3.1 Introduction

This subclause specifies tools for describing the User characteristics related to content preferences, presentation preferences, accessibility, mobility and destination.

5.3.2 UserCharacteristics

5.3.2.1 Introduction

This subclause specifies a container of descriptors of User characteristics. 

5.3.2.2 UserCharacteristics syntax

<!-- ################################################
-->

<!--  Definition of UserCharacteristics




-->

<!-- ################################################
-->

<complexType name="UserCharacteristicsType">


<complexContent>



<extension base="dia:DIAUsageEnvironmentBaseType">




<sequence>





<element name="UserCharacteristics" 






type="dia:UserCharacteristicsBaseType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="UserCharacteristicsBaseType" abstract="true">


<complexContent>



<extension base="dia:DIADescriptionType"/>

</complexContent>

</complexType>

5.3.2.3 UserCharacteristics semantics

Semantics of the UserCharacteristicsType:

	Name
	Definition

	UserCharacteristicsType
	Tool for describing characteristics of a User. 

	UserCharacteristics
	Describes the User characteristics in terms of general User information, content preferences, presentation preferences, accessibility characteristics, mobility characteristics and destination. 


Semantics of the UserCharacteristicsBaseType:

	Name
	Definition

	UserCharacteristicsBaseType
	UserCharacteristicsBaseType extends DIADescriptionType and provides a base abstract type for a subset of types defined as part of the UserCharacteristicsType .


5.3.3 UserInfo

5.3.3.1 Introduction

This subclause specifies general information about Users. 

5.3.3.2 UserInfo syntax

<!-- ################################################
-->

<!--  Definition of UserInfo







-->

<!-- ################################################
-->

<complexType name="UserInfoType">


<complexContent>



<extension base="dia:UserCharacteristicsBaseType">




<sequence>





<element name="UserInfo" type="mpeg7:AgentType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.3.3 UserInfo semantics

Semantics of the UserInfoType:

	Name
	Definition

	UserInfoType
	Tool for describing general information about a User. 

	UserInfo
	Describes general characteristics of a User such as name and contact information. A User can be a person, a group of persons, or an organization. The syntax and semantics of AgentType is specified in ISO/IEC 15938-5. 


5.3.3.4 UserInfo examples (informative)

The following example shows the use of UserInfo expressing various characteristics of a User named John Doe. 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="UserInfoType">





<UserInfo xsi:type="mpeg7:PersonType">






<mpeg7:Name>







<mpeg7:GivenName>John</mpeg7:GivenName>







<mpeg7:FamilyName>Doe</mpeg7:FamilyName>






</mpeg7:Name>





</UserInfo>



</UserCharacteristics>



</UsageEnvironment>

</Description>

</DIA>

5.3.4 ContentPreferences

5.3.4.1 Introduction

This subclause specifies a tool for describing the preferences of a User related to the type and content of Digital Items. Such preferences can be described either directly, using a UserPreferences descriptor, or indirectly, using a UsageHistory descriptor. The UserPreferences descriptor is a container of various descriptors that directly describe the preferences of a User. Specifically, these include descriptors of preferences related to the creation of Digital Items (e.g., created when, where, by whom), preferences related to the classification of Digital Items (e.g., form, genre, languages), preferences related to the dissemination of Digital Items (e.g., format, location, disseminator), and preferences related to the type and content of summaries of Digital Items (e.g., duration of an audiovisual summary). The UsageHistory descriptor describes the history of actions on Digital Items by a User (e.g., recording a video program, playing back a music piece); as such, it describes the preferences of a User indirectly. 

The syntax and semantics of the UserPreferences descriptor and UsageHistory descriptor are specified in Part 5 of ISO/IEC 15938. 

5.3.4.2 ContentPreferences syntax

<!-- ################################################
-->

<!--  Definition of ContentPreferences




-->

<!-- ################################################
-->

<complexType name="ContentPreferencesType">


<complexContent>



<extension base="dia:UserCharacteristicsBaseType">



<sequence>





<element name="UserPreferences" type="mpeg7:UserPreferencesType"






minOccurs="0" maxOccurs="unbounded"/>





<element name="UsageHistory" type="mpeg7:UsageHistoryType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.4.3 ContentPreferences semantics

Semantics of the ContentPreferencesType:

	Name
	Definition

	ContentPreferencesType
	Tool for describing the preferences of a User related to the type and content of Digital Items.

	UserPreferences
	Describes preferences of a User related to the type and content of Digital Items. The syntax and semantics of UserPreferencesType is specified in ISO/IEC 15938-5. 

	UsageHistory
	Describes history of actions on Digital Items by a User. The syntax and semantics of UsageHistoryType is specified in ISO/IEC 15938-5. 


5.3.4.4 ContentPreferences examples (informative)

The following examples show the use of ContentPreferences. The first example expresses several preferred genres, namely sports, entertainment, and movies. Such information can be used, for example, by a service provider to personalize the set of Digital Items to be delivered to the User. It can also be used by an agent of the User to automatically filter Digital Items that are broadcast. 

<DIA>


<Description xsi:type="UsageEnvironmentType">


<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="ContentPreferencesType">





<UserPreferences>






<mpeg7:FilteringAndSearchPreferences>







<mpeg7:ClassificationPreferences>








<mpeg7:Genre>









<mpeg7:Name>Sports</mpeg7:Name>








</mpeg7:Genre>








<mpeg7:Genre>









<mpeg7:Name>Entertainment</mpeg7:Name>








</mpeg7:Genre>








<mpeg7:Genre>









<mpeg7:Name>Movies</mpeg7:Name>








</mpeg7:Genre>







</mpeg7:ClassificationPreferences>






</mpeg7:FilteringAndSearchPreferences>





</UserPreferences>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

The second example expresses the consumption history of a User during a particular 6 hour time period (called ObservationPeriod). In particular, the User has played several items, each identified by a unique identifier. The identifier can be used to identify and/or locate the content descriptions corresponding to each item. The combined information can be used, for example, by a service provider or by a personal agent to infer the preferences of the User, and subsequently provide preferred Digital Items to the User. 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="ContentPreferencesType">





<UsageHistory>






<mpeg7:UserActionHistory>







<mpeg7:ObservationPeriod>








<mpeg7:TimePoint>2000-10-09T18:00-08:00</mpeg7:TimePoint>








<mpeg7:Duration>PT6H</mpeg7:Duration>







</mpeg7:ObservationPeriod>







<mpeg7:UserActionList>








<mpeg7:ActionType>









<mpeg7:Name>PlayStream</mpeg7:Name>








</mpeg7:ActionType>








<mpeg7:UserAction>









<mpeg7:ProgramIdentifier>










urn:mymedia:av:02-mnf-109









</mpeg7:ProgramIdentifier>








</mpeg7:UserAction>








<mpeg7:UserAction>









<mpeg7:ProgramIdentifier>










urn:mymedia:av:14-znn-623









</mpeg7:ProgramIdentifier>








</mpeg7:UserAction>








<mpeg7:UserAction>









<mpeg7:ProgramIdentifier>










urn:mymedia:av:73-mov-814









</mpeg7:ProgramIdentifier>








</mpeg7:UserAction>







</mpeg7:UserActionList>






</mpeg7:UserActionHistory>





</UsageHistory>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.3.5 PresentationPreferences

5.3.5.1 Introduction

This subclause specifies preferences of a User regarding the presentation of audio and visual data.

5.3.5.2 PresentationPreferences syntax

<!-- ################################################
-->


<!--  Definition of PresentationPreferences



-->

<!-- ################################################
-->

<complexType name="PresentationPreferencesType">


<complexContent>



<extension base="dia:UserCharacteristicsBaseType">



<sequence>





<element name="Audio" 






type="dia:AudioPresentationPreferencesType" minOccurs="0"/>





<element name="Display" 






type="dia:DisplayPresentationPreferencesType" minOccurs="0"/>





<element name="Graphics"





type="dia:GraphicsPresentationPreferenceType" minOccurs="0"/>





<element name="ModalityConversion"





type="dia:ModalityConversionPreferenceType" minOccurs="0"/>





<element name="PresentationPriority"





type="dia:PresentationPriorityPreferenceType" minOccurs="0"/>





<element name="FocusOfAttention"





type="dia:FocusOfAttentionType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.5.3 PresentationPreferences semantics

Semantics of the PresentationPreferencesType:

	Name
	Definition

	PresentationPreferencesType
	Tool that describes the audio-visual presentation preferences of a User.

	Audio
	Describes the audio presentation preferences of a User.

	Display
	Describes the display presentation preferences of a User.

	Graphics
	Describes the graphics presentation preferences of a User.

	ModalityConversion
	Describes the modality conversion preferences of a User.

	PresentationPriority
	Describes the presentation priority of resources according to the preference a User.

	FocusOfAttention
	Describes the presentation preference of a User on parts of resources.


5.3.6 AudioPresentationPreferences

5.3.6.1 Introduction

This subclause specifies the preferences of a User regarding the presentation or rendering or audio Resources.

5.3.6.2 AudioPresentationPreferences syntax 

<!-- ################################################ -->

<!--  Definition of AudioPresentationPreferences
    -->

<!-- ################################################ -->

<complexType name="AudioPresentationPreferencesType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="VolumeControl" type="mpeg7:zeroToOneType" 






minOccurs="0"/>





<element name="FrequencyEqualizer" minOccurs="0">





<simpleType>



   



<restriction base="mpeg7:floatVector">








<minLength value="31"/>







<maxLength value="31"/>
                       <minInclusive value="-15"/>







<maxInclusive value="15"/>






</restriction>






</simpleType>




</element>





<element name="AudibleFrequencyRange" minOccurs="0">






<complexType>






<sequence>








<element name="StartFrequency" type="float"/>








<element name="EndFrequency" type="float"/>






</sequence>






</complexType>




</element>





<element name="AudioOutputDevice" minOccurs="0">





<simpleType>







<restriction base="NMTOKEN">








<enumeration value="Headphone"/>








<enumeration value="Loudspeaker"/>







</restriction>






</simpleType>





</element>




<element name="BalancePreference" minOccurs="0">






<simpleType>







<restriction base="float">








<minInclusive value="-10"/>








<maxInclusive value="10"/>







</restriction>






</simpleType>





</element>




<element name="Soundfield" type="SoundfieldType" minOccurs="0"/>





<element name="SoniferousSpeed" minOccurs="0">





<simpleType>






<restriction base="NMTOKEN">







<enumeration value="slow"/>







<enumeration value="slightlySlow"/>







<enumeration value="normal"/>







<enumeration value="slightlyFast"/>







<enumeration value="fast"/>






</restriction>





</simpleType>




</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="SoundfieldType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="ImpulseResponse" type="ImpulseResponseType" 






minOccurs="0"/>




<element name="PerceptualParameters"






type="PerceptualParametersType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ImpulseResponseType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="SamplingFrequency" type="mpeg7:nonNegativeReal" 






minOccurs="0"/>





<element name="BitsPerSample" type="nonNegativeInteger" 






minOccurs="0"/>





<element name="NumOfChannels" type="nonNegativeInteger"






minOccurs="0"/>




</sequence>




<attribute name="href" type="anyURI" use="optional"/>



</extension>


</complexContent>

</complexType>
<complexType name="PerceptualParametersType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="SourcePresence" type="float" minOccurs="0"/>




<element name="SourceWarmth" type="float" minOccurs="0"/>





<element name="SourceBrilliance" type="float" minOccurs="0"/>




<element name="RoomPresence" type="float" minOccurs="0"/>




<element name="RunningReverberance" type="float" minOccurs="0"/>




<element name="Envelopment" type="float" minOccurs="0"/>




<element name="LateReverberance" type="float" minOccurs="0"/>




<element name="Heavyness" type="float" minOccurs="0"/>




<element name="Liveness" type="float" minOccurs="0"/>




<element name="RefDistance" type="float" minOccurs="0"/>




<element name="FreqLow" type="float" minOccurs="0"/>




<element name="FreqHigh" type="float" minOccurs="0"/>




<element name="Timelimit1" type="float" minOccurs="0"/>




<element name="Timelimit2" type="float" minOccurs="0"/>




<element name="Timelimit3" type="float" minOccurs="0"/>



</sequence>



</extension>


</complexContent>

</complexType>
5.3.6.3 AudioPresentationPreferences semantics

Semantics of the AudioPresentationPreferencesType:

	Name
	Definition

	AudioPresentationPreferencesType
	Tool for describing the audio presentation preference of a User.

	VolumeControl
	Describes the preference of a User for the volume of audio. The VolumeControl is described on a normalized scale from 0.0 to 1.0, where 0.0 is mute and 1.0 is the maximum volume.

	FrequencyEqualizer
	Describes the preference of a User for a specific equalizing scheme in terms of attenuation values for the ISO 1/3 octave 31 center frequencies (20, 25, 31.5, 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500, 3150, 4000, 5000, 6300, 8000, 10000, 12500, 16000, 20000).The attenuation or amplification of a center frequency is in the range [–15,15] dB.

	AudibleFrequencyRange
	Describes the preference of a User for a specific frequency range. 

	StartFrequency
	Describes the start frequency of AudibleFrequencyRange in Hz.

	EndFrequency
	Describes the end frequency of AudibleFrequencyRange in Hz.

	AudioOutputDevice
	Describes the preference of a User for a particular audio output device, including “headphone” and “loudspeaker”.

	BalancePreference
	Describes the preference of a User for a specific balance range. The left and right level value is given in range from –10 to 10.

	Soundfield
	Describes the preference of a User for a specific soundfield in terms of room impulse response and perceptual parameters.

	SoniferousSpeed
	Describes the preference of a User on the soniferous speed of audio. Possible values include: "slow", "slightlySlow", "normal", "slightlyFast" and "fast".


Semantics of the SoundfieldType:
	Name
	Definition

	SoundfieldType
	Tool for describing the preference of a User for a specific soundfield in terms of room impulse response and perceptual parameters.

	ImpulseResponse
	Describes the preference of a User for a specific soundfield as an impulse response.

	PerceptualParameters
	Describes the preference of a User for a specific sound field as perceptual parameters. The parameters are identical to the PerceptualParameters node defined in ISO/IEC 14496-1.


Semantics of the ImpulseResponseType:
	Name
	Definition

	ImpulseResponseType
	Tool for describing the preference of a User for a specific soundfield as an impulse response.

	SamplingFrequency
	Describes the preferred sampling frequency in units of Hz.

	BitsPerSample
	Describes the preferred bits per sample.

	NumOfChannels
	Describes the preferred number of channels of a room impulse response.

	href
	Indicates the URI of a room impulse response preferred by the User.


Semantics of the PerceptualParametersType:
	Name
	Definition

	PerceptualParametersType
	Tool for describing the preference of a User for a specific sound field as perceptual parameters. The parameters are identical to the PerceptualParameters node defined in ISO/IEC 14496-1.

	SourcePresence
	Descibes the energy of the direct sound and early room effect in dB.

	SourceWarmth
	Describes the relative early energy at low frequency in dB.

	SourceBrilliance
	Describes the relative early energy at high frequency in dB.

	RoomPresence
	Describes the energy of the late room effect in dB.

	RunningReverberance
	Describes the relative early decay time in milleseconds.

	Envelopment
	Describes the energy of early room effect relative to direct sound in dB.

	LateReverberance
	Describes the late decay time in milliseconds.

	Heavyness
	Describes the relative decay time in milliseconds at low frequency.

	Liveness
	Describes the relative decay time in milliseconds at high frequency.

	RefDistance
	Describes the reference distance in meters at which the perceptual parameters are defined.

	FreqLow
	Describes the limit of low frequency in Hz as shown in Figure 4.

	FreqHigh
	Describes the limit of high frequency in Hz as shown in Figure 4.

	Timelimit1
	Describes the temporal limit 1 (l1) in milliseconds as shown in Figure 4.

	Timelimit2
	Describes the temporal limit 2 (l2) in milliseconds as shown in Figure 4.

	Timelimit3
	Describes the temporal limit 3 (l3) in milliseconds as shown in Figure 4.
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Figure 4 — Generic reverberation response model, where R0 represents the direct sound, R1 the directional early relfections, R2 the diffuse reflections, and R3 the exponentially decaying, diffuse late reverberation.
5.3.6.4 AudioPresentationPreferences examples (informative)

The following description elements represent the audio related preferences of the User. They can be used either by the server or the terminal to adapt the presentation to the preferences of the User.

VolumeControl:  In the example below, the User has the preference to hear music very loud.  As a result, 0.85 is designated. The adaptation engine may scale the audio signal to match this preference.

FrequencyEqualizer: This information represents the preference of a User to specific frequencies. This information consists of a set of frequency bands and its associated of attenuation values for the 31 ISO center frequencies. When an audio terminal does not have the capability of an equalizer, the adaptation engine may carry out this function in order to deliver the User the expected quality. This information may be used for the audio encoding process on the basis of the human frequency masking phenomena for efficient bit allocation.  In the example below, the first and the second value of Period specify a frequency range, i.e., the start and the end frequency values of a frequency band and the following frequency the values represent the associated User equalizer preference values. The User preference value can be controlled in range [-15 dB,15 dB] period. The adaptation engine can process an equalizer function on the basis of this information and send the resulting audio signal to the terminal.

AudibleFrequencyRange: This information represents the preferred audible frequency range in Hz. This description can help an audio resource adaptation engine provide an improved quality of audio by assigning more bits to the components within the specified frequency range when she or he is assigned a fixed network bandwidth. The adaptation engine may send the audio signal only within the described frequency range reducing the network bandwidth or adding additional information of other modality such as text, image, video, etc for the remaining bandwidth. In the example below, the person’s preferred an audible frequency range is from 20Hz to 20kHz.

Soundfield: The information represents the preference of a User for a specific soundfield. This information consists of the URI and its associated parameters to designate a room impulse response. In addition this information can be described as perceptual parameters to represent the preference to a particular soundfield. When an audio terminal does not have the capability of the soundfield generation; the adaptation engine may carry out this function in order to deliver more realistic sound. As an example, the adaptation engine can process its soundfield function convolving input audio resource with impulse response signal in the remote storage on the basis of this information.
SoniferousSpeed: It is usually very difficult for User's with an auditory impairment to listen to fast speech. This is true not only for User's with an auditory impairment, but also for User's without an impairment, e.g., a User who is studying a foreign language. Also, in Karaoke, User's may want to sing to a faster than normal rhythm or look like rapper by slight slower rhythm. In TTS (Text-To-Speech), the speed of story telling synthesis is important depending on a User’s preference. The preference on soniferous speed of audio is represented by an enumerated 5–level degree. In the example below, the soniferous speed preference is indicated as "slightlySlow".
<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<Audio>






<VolumeControl>0.85</VolumeControl>






<FrequencyEqualizer>

                     -10 -10 -10 -10 -10 -10 -10 -10 -10 -10

                     -10 -10  0    0   0   0  10  10  10  10

                     -10 -10 -10 -10 -10 -10 -10 -10 -10 -10

                     -10






</FrequencyEqualizer>






<AudibleFrequencyRange>







<StartFrequency>20</StartFrequency>







<EndFrequency>20000</EndFrequency>






</AudibleFrequencyRange>






<Soundfield>







<ImpulseResponse 








href="http://www.sac.or.kr/concertHall/hallImp.wav">








<SamplingFrequency>44100</SamplingFrequency>








<BitsPerSample>16</BitsPerSample>








<NumOfChannels>1</NumOfChannels>






</ImpulseResponse>





</Soundfield>






<SoniferousSpeed>slightlySlow</SoniferousSpeed>




</Audio>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
5.3.7 DisplayPresentationPreferences

5.3.7.1 Introduction

This subclause specifies the preferences of a User regarding the display of images and video.

5.3.7.2 DisplayPresentationPreferences syntax

<!-- ################################################
-->


<!--  Definition of DisplayPresentationPreferences
-->

<!-- ################################################
-->

<complexType name="DisplayPresentationPreferencesType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>




<element name="ColorTemperaturePreference" 






type="dia:ColorPreferenceType" minOccurs="0"/>





<element name="BrightnessPreference" type="dia:ColorPreferenceType"





minOccurs="0"/>





<element name="SaturationPreference" type="dia:ColorPreferenceType"


       
minOccurs="0"/>





<element name="ContrastPreference" type="dia:ColorPreferenceType" 





minOccurs="0"/>




<element name="StereoscopicVideoConversion"





type="dia:StereoscopicVideoConversionType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.7.3 DisplayPresentationPreferences semantics

Semantics of the DisplayPresentationPreferencesType:
	Name
	Definition

	DisplayPresentationPreferencesType
	Tool that describes the display presentation preferences of a User.

	ColorTemperaturePreference
	Describes the color temperature that a User prefers. The color temperature is defined as the correlated color temperature of estimated illumination of the image to be displayed.

	BrightnessPreference
	Describes the brightness that a User prefers. The brightness is defined as an attribute of a visual sensation according to which an area appears to emit more or less light.

	SaturationPreference
	Describes the saturation that a User prefers. The saturation is defined as the colorfulness of an area judged in proportion to its brightness.

	ContrastPreference
	Describes the contrast that a User prefers. The contrast is defined to be the ratio of luminance between the lightest and darkest elements of a scene.

	StereoscopicVideoConversion
	Describes the preferred parameters of a User for stereoscopic video conversion.


5.3.8 ColorPreference

5.3.8.1 Introduction

This subclause specifies ColorPreference. In DisplayPresentationPreference, to express a User's preference regarding the color of displayed image and video, four attributes of color are considered; color temperature, brightness, saturation and contrast. The ColorPreferenceType is a tool to describe preferences related to such attributes of color. 
5.3.8.2 ColorPreference syntax

<!-- ################################################
-->

<!--  Definition of ColorPreference





-->

<!-- ################################################
-->

<complexType name="ColorPreferenceType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="BinNumber" type="mpeg7:unsigned12"/>





<element name="Value" minOccurs="0" maxOccurs="unbounded">






<complexType>







<sequence>








<element name="PreferredValue" type="mpeg7:unsigned12"/>








<element name="ReferenceValue" type="mpeg7:unsigned12"/>







</sequence>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.8.3 ColorPreference semantics

Semantics of the ColorPreferenceType:

	Name
	Definition

	ColorPreferenceType
	Tool that describes the color preferences of a User when viewing visual images. The color preference can be described in terms of color temperature, brightness, saturation and contrast.

	BinNumber
	Describes the quantization level that PreferredValue and ReferenceValue take.

	Value
	Indicates the minimal unit that describes the color preference of a User. It Includes two subelements: PreferredValue and ReferenceValue. If PreferredValue is equal to v1, and ReferenceValue is equal to v2, it indicates that the User wants to convert an image of value v2 into an image of value v1 with respect to an attribute of color that ColorPreferenceType descriptor specifies.

	PreferredValue
	Describes the value of a color attribute  that a User prefers. 

	ReferenceValue
	Describes the value of a color attribute in an image that is used as reference to express the PreferredValue. If ReferenceValue is equal to zero, it means that ReferenceValue is not considered.


Table 1 gives the value definition of PreferredValue and ReferenceValue for four attributes of color: color temperature, brightness, saturation and contrast of images and videos to be displayed. 
Table 1 — Definition of PreferredValue and ReferenceValue for each feature.

	Attribute Name
	Value Type
	Value Definition
	Value Range, Number of Bins, Quantization Type

	Color Temperature
	Color Temperature is specified in ISO/IEC 15938-3
	Correlated color temperature of estimated illumination of the image to be displayed 
	The range [1667, 25000] is quantized into 28 bins in a non-uniform way as specified in ISO/IEC 15938-3

	Brightness
	Y-value in the YCbCr*  color space
	Mean value of Y-values of all pixels in the image to be displayed
	The range [0,1] is uniformly quantized. Number of bins ( 212.

	Saturation
	S-value in the HSV*  color space 
	Mean value of S-values of all pixels in the image to be displayed
	The range [0,1] is uniformly quantized. Number of bins  ( 212.

	Contrast
	Y-value in the YCbCr* color space
	Standard deviation of Y-values of all pixels in the image to be displayed
	The range [0,1] is uniformly quantized. Number of bins  ( 212.


* The color spaces YCbCr and HSV are specified in ISO/IEC 15938-3. The standard expressions of Y value and S value are also specified there.
5.3.8.4 ColorPreferences examples (informative)

ColorPreference allows multiple occurrences of the pair, (PreferredValue,ReferenceValue)  so that the pairs can be used to find an optimal mapping of color attributes, for example, through selection among available mapping functions or interpolation by using the pairs as poles. Based on the obtained mapping strategy, an application may convert images so that the resulting images satisfy the User preference for color. The following example shows the use of the DisplayPresentationPreferences description tool to express color preference of User. 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<Display>






<ColorTemperaturePreference>







<BinNumber>255</BinNumber>







<Value>








<PreferredValue>110</PreferredValue>








<ReferenceValue>127</ReferenceValue>







</Value>







<Value>








<PreferredValue>156</PreferredValue>








<ReferenceValue>151</ReferenceValue>







</Value>







<Value>








<PreferredValue>200</PreferredValue>








<ReferenceValue>192</ReferenceValue>







</Value>






</ColorTemperaturePreference>






<BrightnessPreference>







<BinNumber>255</BinNumber>







<Value>








<PreferredValue>138</PreferredValue>








<ReferenceValue>103</ReferenceValue>







</Value>







<Value>








<PreferredValue>152</PreferredValue>








<ReferenceValue>150</ReferenceValue>







</Value>






</BrightnessPreference>






<SaturationPreference>







<BinNumber>255</BinNumber>







<Value>








<PreferredValue>94</PreferredValue>








<ReferenceValue>80</ReferenceValue>







</Value>






</SaturationPreference>






<ContrastPreference>







<BinNumber>255</BinNumber>







<Value>








<PreferredValue>80</PreferredValue>








<ReferenceValue>70</ReferenceValue>







</Value>






</ContrastPreference>





</Display>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
5.3.9 StereoscopicVideoConversion

5.3.9.1 Introduction

This subclause specifies User preferences related to stereoscopic video conversion.

5.3.9.2 StereoscopicVideoConversion syntax

<!-- ################################################
-->

<!--  Definition of StereoscopicVideoConversion

-->

<!-- ################################################
-->

<complexType name="StereoscopicVideoConversionType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="From2DTo3DStereoscopic" minOccurs="0">






<complexType>







<sequence>








<element name="ParallaxType">








<simpleType>










<restriction base="NMTOKEN">











<enumeration value="Positive"/>










<enumeration value="Negative"/>










</restriction>









</simpleType>








</element>








<element name="DepthRange" type="mpeg7:zeroToOneType"/>








<element name="MaxDelayedFrame" type="nonNegativeInteger" 









minOccurs="0"/>







</sequence>






</complexType>





</element>





<element name="From3DStereoscopicTo2D" minOccurs="0">






<complexType>







<sequence>








<element name="LeftRightInterVideo">









<simpleType>










<restriction base="NMTOKEN">











<enumeration value="Left"/>











<enumeration value="Right"/>











<enumeration value="Intermediate"/>










</restriction>









</simpleType>








</element>







</sequence>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.9.3 StereoscopicVideoConversion semantics

Semantics of the StereoscopicVideoConversionType:

	Name
	Definition

	StereoscopicVideoConversionType
	Tool that describes a User’s preference for stereoscopic video conversion.

	From2Dto3DStereoscopic
	Describes parameters to perform 2D to 3D stereoscopic video conversion.

	ParallaxType
	Describes the type of parallax including negative and positive parallaxes.

	DepthRange
	Describes the range of 3D depth perceived by the User. The range is the distance between monitor screen and objects in 3D. Its value is varied at [0.0,1.0], where 0.0 and 1.0 indicate the lowest and highest of the depth, respectively.

	MaxDelayedFrame
	Describes the maximum interval of a delayed frame. (optional)

	From3DStereoscopicTo2D
	Describes parameters to perform 3D stereoscopic to 2D video conversion.

	LeftRightInterVideo
	Describes the video between the left and right video of the stereoscopic video that is preferred by the User when converting 3D stereoscopic video into 2D video.


5.3.9.4 StereoscopicVideoConversion example (informative)

The following example shows the use of the StereoscopicVideoConversionType description tool.

<DIA>

<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<Display>






<StereoscopicVideoConversion>







<From2DTo3DStereoscopic>








<ParallaxType>Positive</ParallaxType>








<DepthRange>0.7</DepthRange>








<MaxDelayedFrame>3</MaxDelayedFrame>







</From2DTo3DStereoscopic>







<From3DStereoscopicTo2D>








<LeftRightInterVideo>Right</LeftRightInterVideo>







</From3DStereoscopicTo2D>






</StereoscopicVideoConversion>





</Display>




</UserCharacteristics>



</UsageEnvironment>

</Description>

</DIA>
5.3.10 GraphicsPresentationPreference
5.3.10.1 Introduction

This subclause specifies presentation preferences related to graphics media.

5.3.10.2 GraphicsPresentationPreference syntax

<!-- ###################################################
-->

<!--  Definition of GraphicsPresentationPreferenceType
-->

<!-- ###################################################
-->

<complexType name="GraphicsPresentationPreferenceType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="GeometryEmphasis" type="mpeg7:zeroToOneType" 






minOccurs="0"/>





<element name="TextureEmphasis" type="mpeg7:zeroToOneType"






minOccurs="0"/>





<element name="AnimationEmphasis" type="mpeg7:zeroToOneType"






minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType> 

5.3.10.3 GraphicsPresentationPreference semantics

Semantics of GraphicsPresentationPreferenceType:
	Name
	Definition

	GraphicsPresentationPreferenceType
	Tool for describing the graphics presentation preference of a User. 

	GeometryEmphasis
	Describes the emphasis that a User prefers regarding the degradation of geometry for graphics. This emphasis is described with a float between 0 (maximum degradation preferred) and 1 (no degradation preferred).

	TextureEmphasis
	Describes the emphasis that a User prefers regarding the degradation of the texture for graphics. This emphasis is described with a float between 0 (maximum degradation preferred) and 1 (no degradation preferred).

	AnimationEmphasis
	Describes the emphasis that a User prefers regarding the degradation of the animation for graphics. This emphasis is described with a float between 0 (maximum degradation preferred) and 1 (no degradation preferred).


5.3.10.4 GraphicsPresentationPreference examples (informative)

The example below shows an instance example of the emphasis based graphics preference description. The GeometryEmphasis, AnimationEmphasis and TextureEmphasis can be input by the User using a graphics valuator interface. With this example, the adaptation engine does not degrade the geometry component. For the texture and animation components, the adaptation engine uses its own interpretation for the emphasis values for the adaptation. 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<Graphics>






<GeometryEmphasis>1.0</GeometryEmphasis>






<TextureEmphasis>0.5</TextureEmphasis>





<AnimationEmphasis>0.5</AnimationEmphasis>





</Graphics>



</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
5.3.11 ModalityConversionPreference

5.3.11.1 Introduction

In the Resource adaptation process, modality conversion may be carried out when a terminal or network cannot support the consumption or transport of particular modalities. For each Resource, there may be many conversion possibilities. Given that a User will have preference for certain modalities over others, the role of ModalityConversionPreference tool is to enable Users to specify these preferences to guide the modality conversion of resources.
Similarly to PresentationPriorityPreference, the User has two ways for identifying Resources. The general way is applied to all Resources of certain original modalities and the specific way is applied to the specific Resources in which User is interested.

User preference for a conversion is divided into two levels, qualitative and quantitative. First, a User can specify the relative orders for possible conversions of each original modality. The orders help an adaptation engine find the destination modality when the original modality needs to be converted under a given constraint. Second, a User can further specify the numeric weights for conversions, which can be considered as a User’s QoS preferences on destination modalities converted from an original modality. The weights affect the conversion boundaries between modalities, which are highly dependent on the subjective qualities of different modalities. 

5.3.11.2 ModalityConversionPreference Syntax

<!-- ###################################################
-->

<!--    Definition of ModalityConversionPreference 

-->

<!-- ###################################################
-->
<complexType name="ModalityConversionPreferenceType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="GeneralResourceConversions"





type="dia:ModalityConversionType" minOccurs="0"/>





<element name="SpecificResourceConversions"





type="dia:SpecificResourceConversionsType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ModalityConversionType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Conversion" type="dia:ConversionType" minOccurs="0" 






maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ConversionType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="From" type="mpeg7:ControlledTermUseType"





minOccurs="0"/>





<element name="To" type="mpeg7:ControlledTermUseType"/>




</sequence>




<attribute name="order" type="mpeg7:unsigned8" use="required"/>




<attribute name="weight" type="mpeg7:nonNegativeReal" use="optional"




default="1.0"/>



</extension>


</complexContent>

</complexType>

<complexType name="SpecificResourceConversionsType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Object" minOccurs="0" maxOccurs="unbounded">






<complexType>







<complexContent>








<extension base="dia:ModalityConversionType">









<attribute name="target" type="anyURI"
 








use="required"/>








</extension>







</complexContent>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.11.3 ModalityConversionPreference semantics
Semantics of ModalityConversionPreferenceType:
	Name
	Definition

	ModalityConversionPreferenceType
	Tool for describing the modality conversion choices for different resources.

	GeneralResourceConversions
	Describes the modality conversion choices for resources in general way. All resources of the same original modality bear the same rule to be converted.

	SpecificResourceConversions
	Describes the modality conversion choices for specific resources known by some priori knowledge, e.g. highlight/summary.


Semantics of ModalityConversionType:
	Name
	Definition

	ModalityConversionType
	Tool for describing the modality conversion choices.

	Conversion
	Describes a modality conversion.


Semantics of ConversionType:
	Name
	Definition

	ConversionType
	Tool for describing the choices for a modality conversion.

	From
	Describes the original modality.

	To
	Describes the destination modality.

	order
	Describes the order of the conversion corresponding to the original modality and destination modality above. The order represents the qualitative preference of the User on that conversion. Conversion of high order is carried out before conversion of low order. Order takes integer value from 0 to 255. The smaller the value is, the higher the order is, except that when value is 0, the corresponding conversion is forbidden.

	weight
	Describes the weight of the conversion corresponding to the original modality and destination modality above. The weight represents the quantitative preference of the User on that conversion. It is used to scale the highly-subjective conversion boundaries between different modalities. The weight has the non-negative real type. Its default value is 1.0.


Semantics of SpecificResourceConversionsType:
	Name
	Definition

	SpecificResourceConversionsType
	Tool for describing the modality conversion choices for specific resources.

	Object


	Describes a specific object of resource that may be converted. The object can be a whole resource (e.g. a video) or a segment of resource (e.g. a segment of video).

	target
	Refers to the object of resource.


5.3.11.4 ModalityConversionPreference examples (informative)
Example 1: In this example the User wants to apply generally some conversion rules to video resources, where it is most desired that the videos be retained if possible (i.e., order of video-to-video is 1). However, if videos must be converted, they should be converted to audios first (order of video-to-audio is 2). If the resources again must be converted, it may ultimately be converted to image or text.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<ModalityConversion>






<GeneralResourceConversions>







<Conversion order="1" weight="1.0">








<From href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">









<mpeg7:Name>Video</mpeg7:Name>








</From>








<To href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">









<mpeg7:Name>Video</mpeg7:Name>








</To>







</Conversion>







<Conversion order="3" weight="1.0">








<From href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">









<mpeg7:Name>Video</mpeg7:Name>








</From>








<To href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:2">









<mpeg7:Name>Image</mpeg7:Name>








</To>







</Conversion>







<Conversion order="2" weight="1.0">








<From href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">









<mpeg7:Name>Video</mpeg7:Name>








</From>








<To href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:3">









<mpeg7:Name>Audio</mpeg7:Name>








</To>







</Conversion>



















<Conversion order="4" weight="1.0">








<From href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">









<mpeg7:Name>Video</mpeg7:Name>








</From>








<To href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:4">









<mpeg7:Name>Text</mpeg7:Name>








</To>







</Conversion>







</GeneralResourceConversions>





</ModalityConversion>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
Example 2: In this example, the User is interested in a specific resource of video, where SpecificResourceConversions is used and the order of video-to-video conversion is given a value of 1. Moreover, in low-constraint conditions, the User prefers to retain the video modality more than usual, so he assigns a value of 1.5 to the weight of video-to-video. In the target address, IT1 is the ID of that video resource in the document named ‘DI.xml’.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<ModalityConversion>






<SpecificResourceConversions>







<Object target="http://myhost.org/DI.xml#IT1">








<Conversion order="1" weight="1.5">









<From 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">










<mpeg7:Name>Video</mpeg7:Name>









</From>









<To 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">










<mpeg7:Name>Video</mpeg7:Name>









</To>








</Conversion>








<Conversion order="2" weight="1.0">









<From 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">










<mpeg7:Name>Video</mpeg7:Name>









</From>









<To 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:2">










<mpeg7:Name>Image</mpeg7:Name>









</To>








</Conversion>








<Conversion order="3" weight="1.0">









<From 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">










<mpeg7:Name>Video</mpeg7:Name>









</From>









<To 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:3">










<mpeg7:Name>Audio</mpeg7:Name>









</To>








</Conversion>




















<Conversion order="4" weight="1.0">









<From 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">










<mpeg7:Name>Video</mpeg7:Name>









</From>









<To 










href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:4">










<mpeg7:Name>Text</mpeg7:Name>









</To>








</Conversion>








</Object>






</SpecificResourceConversions>





</ModalityConversion>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
5.3.12 PresentationPriorityPreference

5.3.12.1 Introduction

PresentationPriority is a tool to let the User have choices on the presentation qualities of different resources at the output of the content adaptation process. For this purpose, the User will give different priorities for different resources. Without this tool, the User has to accept any adaptation solution provided by the provider. There are two different ways for identifying the resources. The first is the general way in which the User identifies the resources based on their original modalities and genres. In this case, the User gives the same priority for all resources of certain modality or certain genre. The second is the specific way in which the User identifies some specific resources using some known URI. In this case, the User may have some priori knowledge of the resources, e.g. through a highlight/summary.

An example is when a User accesses a Miss World website and the User is interested in images. For this case, the User gives a high priority for image resources. The result is that images will be adapted with higher quality than usual (i.e. without having the User’s priorities). Yet, other resources will be of course degraded because the total bandwidth constraint is likely fixed.

5.3.12.2 PresentationPriorityPreference syntax

<!-- ###################################################
-->

<!--    Definition of PresentationPriorityPreference

-->

<!-- ###################################################
-->
<complexType name="PresentationPriorityPreferenceType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="GeneralResourcePriorities"
 




type="dia:GeneralResourcePrioritiesType" minOccurs="0"/>





<element name="SpecificResourcePriorities"
 




type="dia:SpecificResourcePrioritiesType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>
<complexType name="GeneralResourcePrioritiesType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="ModalityPriorities"
 




type="dia:ModalityPrioritiesType" minOccurs="0"/>





<element name="GenrePriorities" type="dia:GenrePrioritiesType"
 




minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>
<complexType name="SpecificResourcePrioritiesType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Object" minOccurs="0" maxOccurs="unbounded">






<complexType>







<attribute name="priorityLevel" type="mpeg7:nonNegativeReal"
 






use="optional" default="1.0"/>







<attribute name="target" type="anyURI" use="required"/>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ModalityPrioritiesType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Modality" minOccurs="0" maxOccurs="unbounded">






<complexType>







<complexContent>








<extension base="mpeg7:ControlledTermUseType">









<attribute name="priorityLevel" 










type="mpeg7:nonNegativeReal" use="optional"










default="1.0"/>








</extension>







</complexContent>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>
<complexType name="GenrePrioritiesType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Genre" minOccurs="0" maxOccurs="unbounded">






<complexType>







<complexContent>








<extension base="mpeg7:ControlledTermUseType">









<attribute name="priorityLevel"
 








type="mpeg7:nonNegativeReal" use="optional"
 








default="1.0"/>








</extension>







</complexContent>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>
5.3.12.3 PresentationPriorityPreference semantics
Semantics of PresentationPriorityPreferenceType 

	Name
	Definition

	PresentationPriorityPreferenceType
	Tool for describing the presentation priorities for different resources. This tool allows the User to customize the presentation qualities of different resources.

	GeneralResourcePriorities
	Describes the presentation priorities for resources in a general way. In this case the User has some general knowledge of the content source, e.g. original modalities or genres.

	SpecificResourcePriorities
	Describes the presentation priorities for specific resources known by some priori knowledge, e.g. highlight/summary.


Semantics of GeneralResourcePrioritiesType
	Name
	Definition

	GeneralResourcePrioritiesType
	Tool for describing the presentation priorities for resources in general way, based on their modalities and genres.

	ModalityPriorities
	Describes the presentation priorities for all resources of certain modalities.

	GenrePriorities
	Describes the presentation priorities for all resources of certain genres.


Semantics of SpecificResourcePrioritiesType
	Name
	Definition

	SpecificResourcePrioritiesType
	Tool for describing the presentation priorities for specific resources.

	Object
	Describes a specific object of a Resource. The object can be of different layers, e.g. a whole document, a video, a moving region in the video, etc.

	priorityLevel
	Specifies the value of priority for an object of a Resource. The priorityLevel is of non-negative real type. The larger the value is, the higher the priority is; when the value is 0, the object is removed. The default value of priorityLevel is 1.0.

	target
	References to a specific object of interest of the Resource.


Semantics of ModalityPrioritiesType
	Name
	Definition

	ModalityPrioritiesType
	Tool for describing the presentation priorities for resources of certain modalities.

	Modality
	Describes a certain modality.


Semantics of GenrePrioritiesType
	Name
	Definition

	GenrePrioritiesType
	Tool for describing the presentation priorities for resources of certain genres, regardless of their modalities.

	Genre
	Describes a certain genre. 


5.3.12.4 PresentationPriorityPreference examples (informative)
Example 1: This example shows the presentation priority preference for general resources, where a User wishes to have high quality for video by assigning a priorityLevel of 1.5 to video resources. The User is also interested in Sports and gives priorityLevel of 1.6 to this genre. So, the resources of video modality and Sports genre, especially the Sport videos, should have better qualities after adaptation. Note, that the User already knows the default priorityLevel of resources is 1.0.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<PresentationPriority>






<GeneralResourcePriorities>







<ModalityPriorities>








<Modality priorityLevel="1.5"

 








href="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS:1">









<mpeg7:Name>Video</mpeg7:Name>








</Modality>







</ModalityPriorities>







<GenrePriorities>








<Genre priorityLevel="1.6"









href="urn:mpeg:mpeg7:cs:GenreCS:2001:1.6">









<mpeg7:Name>Sports</mpeg7:Name>








</Genre>







</GenrePriorities>






</GeneralResourcePriorities>





</PresentationPriority>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
Example 2: This example shows the presentation priority preference for some specific resources. In this case the User has already a highlight of the web page, and is interested in item 1 and item 3 of the web page. Then,  the User will select these items and give high priorityLevels, 1.6 and 1.5, for item 1 and item 3, respectively. The system may automatically insert the URIs of the specific resources into the description for the User.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<PresentationPriority>






<SpecificResourcePriorities>







<Object priorityLevel="1.6"
 






target="http://myhost.org/DI.xml#IT1"/>







<Object priorityLevel="1.5"
 






target="http://myhost.org/DI.xml#IT3"/>






</SpecificResourcePriorities>





</PresentationPriority>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
5.3.13 FocusOfAttention
5.3.13.1 Introduction

This subclause specifies the User’s preferences related to multimedia segments. Specifically, the focus of attention in a given resource such as audio, visual, audio-visual and/or text contents.

Multimedia resources such as image and video can usually be adapted by a transcoding process accordingly to the network, terminal and/or User characteristics. Normally, transcoding of images or videos is done by varying spatial and/or temporal resolution of the contents regardless of a User's interest in the content. For example, a User may want to watch a particular player, i.e., region of interest (ROI), in the video of a basketball game. This ROI that is designated by the User is referred to as as the focus of attention. Given metadata that specifies the focus of attention, adaptation can be better done in a more meaningful way. This description tools considers focus of attention based on specifying an ROI in audio-visual media, as well as focus of attention for text-based media.

With regards to audio-visual media, the User may express an ROI encompassing a semantic object in a video. This ROI can be described using description tools specified in ISO/IEC 15938-5, which can then be transmitted to a server from which the streaming video is originating. The server will parse the ROI description regarding the User’s presentation preference on focus of attention in the resources. Then, the server may intelligently interpret the User’s preferred focus of attention and perform semantic transcoding on the resource under service. So, essential information on resources such are audio, visual, audio-visual and/or texts can be presented to a particular User’s presentation preferences on focus of attention in the resources for personalcasting applications. Since the description of an ROI is made using tools defined elsewhere, e.g., in ISO/IEC 15938-5, the FocusOfAttention tool defined in this specification only needs to  reference the ROI description. This relationship is illustrated in Figure 5.
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<DIA>   <Description xsi:type="UsageEnvironmentType">   <User>   <PresentationPreferences>   <FocusOfAttention>   < ROI uri=" stillroi.xml#region1 "  / >   </FocusOfAttention>   </PresentationPreference s>   </User>   </Description>   </DIA>  

<Mpeg7>   <DescriptionUnit xsi:type="StillRegionType" id=" region1 ">   <SpatialMask>   <SubRegion>   <Box mpeg7:dim="2 2">120 141 180 177</Box>   </SubRegion>   </SpatialMask>   </DescriptionUnit>   </Mpeg7>  

MPEG - 21 DIA description  

An  MPEG - 7  description  as  “ stillroi.xml ”  

An  MPEG - 7   external file for RO I  description for a still region  


Figure 5 — Illustration of the link between the FocusOfAttention ROI and an external description of the ROI based on ISO/IEC 15938-5 description tools.
With regards to text-based media, the focus of attention is specified in terms of the User’s preferred keywords, presentation speed, font types and sizes. As with audio-visual media, text can be summarized, e.g., based on a User’s preferred keywords. When a User presents the preffered keyword(s), a server can adapt and deliver more meaningful and effective text information.
5.3.13.2 FocusOfAttention syntax

<!-- ################################################
-->

<!-- Definition of FocusOfAttentionType 



-->

<!-- ################################################
-->

<complexType name="FocusOfAttentionType">


<complexContent>



<extension base="dia:DIABaseType">




<choice minOccurs="0">





<element name="ROI" minOccurs="0">





<complexType>







<attribute name="uri" type="anyURI" use="required”/>







<attribute name="updateInterval" type="mpeg7:nonNegativeReal"








use="optional” default=”0”/>






</complexType>





</element>





<element name="TextFocusOfAttention"





type="dia:TextFocusOfAttentionType" minOccurs="0"/>





<element name="SceneObjectFocusOfAttention"





type="mpeg7:MediaLocatorType" minOccurs="0"/>




</choice>



</extension>


</complexContent>

</complexType>
<complexType name="TextFocusOfAttentionType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Keyword" minOccurs="0" maxOccurs="unbounded">






<complexType>







<simpleContent>








<extension base="mpeg7:TextualType">









<attribute name="preferenceValue"









type="mpeg7:preferenceValueType"









use="optional" default="10"/>








</extension>







</simpleContent>






</complexType>





</element>





<element name="Font" type="FontType" minOccurs="0"/>




</sequence>




<attribute name="textPresentationSpeed" type="mpeg7:nonNegativeReal"





use="optional"/>



</extension>


</complexContent>

</complexType>

<complexType name="FontType">


<complexContent>



<extension base="dia:DIABaseType">




<attribute name="fontColor" type="token" use="optional"/>




<attribute name="fontSize" type="positiveInteger" use="optional"/>




<attribute name="fontType" type="token" use="optional"/>



</extension>


</complexContent>

</complexType>

5.3.13.3 FocusOfAttention semantics

Semantics of the FocusOfAttentionType:

	Name
	Definition

	FocusOFAttentionType
	Tool for describing the presentation preference of a User on parts of resources.

	ROI
	Describes a User’s interest for an audio-visual segment, including a still region, moving region or video segment. The reference is made to a description of such a segment. 

	uri
	Describe the URI in which a description of a the segment exists.

	updateInterval
	Describes a time interval in seconds for a region of interest to be updated. The default value is 0, which corresponds to a still frame or region.

	TextFocusOfAttention
	Designates the User’s preferred keywords for which the relevant text is to be presented to a User.

	SceneObjectFocusOfAttention
	Designates an object of interest in a scene consisting of multiple resources (audio, text and/or visual objects). A scene object should uniquely be identified by MediaLocatorType which is specified in ISO/IEC 15938-5.


Semantics of the TextFocusOfAttentionType:
	Name
	Definition

	TextFocusOfAttentionType
	Tool for describing the User’s preferred keywords for which the relevant text is to be presented to a User.

	Keyword
	Describes a User’s preferable words so that a provider (server) of resources in text can adapt the original text resources to appropriate amounts of relevant texts based on the keywords.

	Font
	Described the User's preference of font attributes for text to be presented.

	textPresentationSpeed
	Describes the User’s preference for speed on text presentation. The speed of text presentation is defined as the average number of characters in second to be appeared on a display device.


Semantics of the FontType:
	Name
	Definition

	FontType
	Tool for describing the size, color and type of font.

	fontColor
	Describes the color of fonts for text.

	fontSize
	Describes the size of fonts for text.

	fontType
	Describes the type of fonts for text.


5.3.13.4 FocusOfAttention examples (informative)
stillroi.xml: The description example below is based on description tools defined in the ISO/IEC 15938-5 specification and represents a User’s ROI. It is expressed by the Box element with the size of (120 141 180 177) in which the first two numbers (120, 141) indicate the x- and y- coordinates for the top left corner point and the last two numbers (180, 177) for the bottom right corner points of a rectangular ROI. This ROI information can then be sent to a server where a transcoder adapts the original image resource according to the ROI. For example, the resolution of the original image can be reduced around the ROI to fit the display size of a User’s terminal. 

<Mpeg7>


<DescriptionUnit xsi:type="StillRegionType" id="region1">



<SpatialMask>




<SubRegion>





<Box mpeg7:dim="2 2">120 141 180 177</Box>




</SubRegion>



</SpatialMask>


</DescriptionUnit>

</Mpeg7>
ROI for still region: In real time or non-real time, a User can designate the ROI of an image frame through a mouse pointer or with an eye-tracking software. By doing so, the description for the corresponding ROI can be generated based on ISO/IEC 15938-5 tools, e.g., StillRegionType as shown in the description example above. The example below presents the information of a User’s ROI as part of the presentation preference tool. In this specification, FocusOfAttention references the actual ROI description. In the example below, the ROI refers to region1 in stillroi.xml.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<FocusOfAttention>






<ROI uri="stillroi.xml#region1"/>





</FocusOfAttention>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
ROI for moving region: A User can define a moving region in which a semantic object is located in the video content. The ROI for a moving region can be generated through a mouse pointer or with eye-tracking software. By doing so, the description for the corresponding spatio-temporal region can be generated periodically based with a specified time interval. The example below represents a User’s ROI, where a still ROI description is generated and updates are made every 0.5 seconds. So, a periodic generation of a still ROI is used to describe a moving ROI description. As with the still ROI case, the actual ROI description is generated based on ISO/IEC 15938-5 tools. 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">






<FocusOfAttention>






<ROI uri="stillroi.xml#region1" updateInterval="0.5"/>





</FocusOfAttention>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
Text Focus of Attention: Mobile terminals usually have a wide range of different display sizes. The amount of text information presented on a screen depends on the font sizes of the text characters at a time instance. The User may want to display as many characters as possible on the screen at one time as long as the displayed characters are readable. Additionally, the font type can be a User preference on display. Also, a User wants to receive text data based on their interested topics or others. The following example shows a User’s text presentation preferences with his/her preferred key words, text presentation speed, font size, font color and font type. With this description, a text streaming server is able to provide more focused text information for the User.
<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="PresentationPreferencesType">





<FocusOfAttention>





<TextFocusOfAttention textPresentationSpeed="9">







<Keyword preferenceValue="50">ronaldo</Keyword>







<Keyword preferenceValue="20">kahn</Keyword>







<Keyword preferenceValue="20">brazil</Keyword>







<Font fontColor="black" fontSize="10" fontType="arial"/>






</TextFocusOfAttention>





</FocusOfAttention>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.3.14 AccessibilityCharacteristics

5.3.14.1 Introduction

This subclause specifies audio-visual accessibility characteristics of a User. In particular, various types of auditory and visual impairments that impact the adaptation and rendering of Digital Items for a particular User are specified.

5.3.14.2 AccessibilityCharacteristics syntax

<!-- ################################################
-->

<!--  Definition of AccessibilityCharacteristics

-->

<!-- ################################################
-->

<complexType name="AccessibilityCharacteristicsType">


<complexContent>



<extension base="dia:UserCharacteristicsBaseType">



<sequence>





<element name="Audio" type="dia:AuditoryImpairmentType"






minOccurs="0"/>





<element name="Visual" type="dia:VisualImpairmentType"






minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.14.3 AccessibilityCharacteristics semantics

Semantics of the AccessibilityCharactersiticsType:

	Name
	Definition

	AccessibilityCharactersiticsType
	Tools for describing audio-visual accessibility characteristics of a User.

	Audio
	Describes auditory impairments of a User.

	Visual
	Describes visual impairments of a User.


5.3.15 AuditoryImpairment

5.3.15.1 Introduction

The AuditoryImpariment tool is used to describe the characteristics of a particular User’s auditory deficiency. The description can be used by the audio resource adaptation engine to optimize the experience of audio contents for the User. The hearing threshold shift of a User is described. The description can be used to  compensate the User’s audiotory impairment such as hearing loss during the adaptation. The descriptor is ment to be used in case of small hearing loss. For people with more than minimal impairments, gain changes to match the audiogram are normally not sufficient.  

5.3.15.2 AuditoryImpairment syntax 

<!-- ###########################################
-->

<!--  Definition of AuditoryImpairment
   
 
  
-->

<!-- ########################################### 
-->

<complexType name="AuditoryImpairmentType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="RightEar" type="dia:AudiogramType"/>





<element name="LeftEar" type="dia:AudiogramType"/>



</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="AudiogramType">

<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="Freq125Hz" type="float" minOccurs="0"/>





<element name="Freq250Hz" type="float"/>





<element name="Freq500Hz" type="float"/>





<element name="Freq1000Hz" type="float"/>





<element name="Freq1500Hz" type="float" minOccurs="0"/>





<element name="Freq2000Hz" type="float"/>





<element name="Freq3000Hz" type="float" minOccurs="0"/>





<element name="Freq4000Hz" type="float"/>





<element name="Freq6000Hz" type="float" minOccurs="0"/>





<element name="Freq8000Hz" type="float"/>




</sequence>


</extension>


</complexContent>
</complexType>
5.3.15.3 AuditoryImpairment semantics

Semantics of AuditoryImpairmentType: 

	Name
	Definition

	AuditoryImpairmentType
	Describes the impairment of a User’s auditory system for the left and the right ear.

	RightEar
	Describes the impairment of the right ear.

	LeftEar
	Describes the impairment of the left ear.


Semantics of AuditoryImpairmentType: 

	Name
	Definition

	AudiogramType
	Describes the value for the hearing threshold shift  measured as dB HL (hearing level in dB) for N Hz for one ear.

	FreqNHz
	Describes each element of the Audiogram and represents the threshold shift at  the frequencies N = 125, 250, 500, 1000, 1500, 2000, 3000, 4000, 6000, 8000 Hz. The values at 125, 1500, 3000, 6000 Hz are optional. 


5.3.15.4 AuditoryImpairment examples (informative)

An example measurement of the audiogram of a User is provided in Figure 6. The description of these measurements can help an audio resource adaptation engine to provide an improved quality of audio by compensating the hearing loss in the left ear.
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Figure 6 — Audiogram of a measurement of the auditory impairment

The description of the Audiogram in Figure 6 is provided below.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="AccessibilityCharacteristicsType">





<Audio>






<RightEar>







<Freq250Hz>0.0</Freq250Hz>







<Freq500Hz>5.5</Freq500Hz>







<Freq1000Hz>-0.2</Freq1000Hz>







<Freq2000Hz>-2.0</Freq2000Hz>







<Freq4000Hz>1.5</Freq4000Hz>






<Freq8000Hz>5.5</Freq8000Hz>






</RightEar>





<LeftEar>







<Freq250Hz>9.0</Freq250Hz>







<Freq500Hz>-1.5</Freq500Hz>







<Freq1000Hz>9.0</Freq1000Hz>







<Freq2000Hz>9.0</Freq2000Hz>







<Freq4000Hz>9.0</Freq4000Hz>






<Freq8000Hz>10.0</Freq8000Hz>






</LeftEar>




</Audio>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>
5.3.16 VisualImpairment

5.3.16.1 Introduction

Visual Impairment covers a wide range of conditions. The various forms of visual impairment include difficulty to read the fine print, low vision that cannot be corrected by standard glasses, total blindness, color vision deficiency, i.e., the inability to recognize certain colors. The low vision conditions, due to their wide variety, are described by the User's symptoms, but the names of conditions are not described.

5.3.16.2 VisualImpairment syntax

<!-- ##################################
-->

<!--  Definition of VisualImpairment
   
-->

<!-- ##################################
-->
<complexType name="VisualImpairmentType">

<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="Blindness" minOccurs="0">






<complexType>







<attribute name="eyeSide">








<simpleType>









<restriction base="NMTOKEN">










<enumeration value="both"/>










<enumeration value="left"/>










<enumeration value="right"/>









</restriction>








</simpleType>







</attribute>






</complexType>





</element>





<element name="LowVisionSymptoms" 






type="dia:LowVisionImpairmentType" minOccurs="0"/>





<element name="ColorVisionDeficiency" 






type="dia:ColorVisionDeficiencyType" minOccurs="0"/>



</sequence>




<attribute name="rightSight" type="float" use="optional"/>




<attribute name="leftSight" type="float" use="optional"/>


</extension>


</complexContent>

</complexType>

<complexType name="LowVisionImpairmentType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="LossOfFineDetail" 






type="dia:VisualImpairmentDegreeType" minOccurs="0"/>





<element name="LackOfContrast" 






type="dia:VisualImpairmentDegreeType" minOccurs="0"/>





<element name="LightSensitivity" 






type="dia:VisualImpairmentDegreeType" minOccurs="0"/>





<element name="NeedOfLight" 






type="dia:VisualImpairmentDegreeType" minOccurs="0"/>





<element name="CenterVisionLoss" 






type="dia:VisualImpairmentDegreeType" minOccurs="0"/>





<element name="PeripheralVisionLoss" 






type="dia:VisualImpairmentDegreeType" minOccurs="0"/>





<element name="Hemianopia" minOccurs="0">






<complexType>







<attribute name="side">








<simpleType>









<restriction base="NMTOKEN">










<enumeration value="left"/>










<enumeration value="right"/>









</restriction>








</simpleType>







</attribute>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="VisualImpairmentDegreeType">


<complexContent>



<extension base="dia:DIABaseType">



<choice>





<element name="NumericDegree" type="mpeg7:zeroToOneType"/>





<element name="TextualDegree">






<simpleType>







<restriction base="NMTOKEN">







<enumeration value="Severe"/>








<enumeration value="Medium"/>








<enumeration value="Mild"/>







</restriction>






</simpleType>





</element>




</choice>



</extension>


</complexContent>

</complexType>
5.3.16.3 VisualImpairment semantics

Semantics of VisualImpairmentType: 

	Name
	Definition

	VisualImpairmentType
	Tool that describes the visual impairments of a User.

	Blindness
	Describes the blindness of a User.

	eyeSide
	Describes the side of eye in which blindness is present including left, right, or both (total blindness).

	LowVisionSymptoms
	Describes symptoms due to low vision impairments.

	ColorVisionDeficiency
	Describe the color vision deficiency of a User.

	rightSight
	Describes the visual acuity degree of right eyesight, which is represented by a decimal notation, such as 1.0 = 20/20 (feet) = 6/6 (meters).

	leftSight
	Describes the visual acuity degree of left eyesight, which is represented by a decimal notation, such as 1.0 = 20/20 (feet) = 6/6 (meters).


Semantics of the LowVisionImpairmentType:

	Name
	Definition

	LowVisionImpairmentType
	Tool that describes the types of low vision impairments based on various symptoms.

	LossOfFineDetail
	Describes the loss of fine details in vision of a User when images look blurred and visual acuity is reduced.

	LackOfContrast
	Describes the lack of contrast in vision of a User when both visual acuity and contrast sensitivity decrease.

	LightSensitivity
	Describes a User’s extreme light sensitivity (photophobia) in normal condition.

	NeedOfLight
	Describes a User’s need of light to see more clearly.

	CenterVisionLoss
	Describes the loss of center vision of a User.

	PeripheralVisionLoss
	Describes the loss of peripheral vision of a User, causing tunnel vision.

	Hemianopia 
	Describes the loss in half of the vision field of a User. In hemianopia (also called hemianopsia), the entire half of the vision filed in both eyes is blanked out.

	side
	Specifies which half side (left or right) of the vision field is hemianopia.


Semantics of the VisualImpairmentDegreeType:

	Name
	Definition

	VisualImpairmentDegreeType
	Tool that describes the degree for a given type of visual impairment.

	NumericDegree
	Describes the numerical representation for degree of visual impairment. This value can be 0.0 to 1.0. 

	TextualDegree
	Describes the textual description for degree of visual impairment. It is defined as three levels; “Severe”, “Medium” and “Mild”. 


5.3.16.4 VisualImpairment examples (informative)

The following example shows the use of the VisualImpairment description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="AccessibilityCharacteristicsType">





<Visual>






<Blindness eyeSide="right"/>






<LowVisionSymptoms>







<LossOfFineDetail>








<TextualDegree>Mild</TextualDegree>







</LossOfFineDetail>







<LackOfContrast>








<TextualDegree>Severe</TextualDegree>







</LackOfContrast>







<NeedOfLight>








<TextualDegree>Mild</TextualDegree>







</NeedOfLight>







<CenterVisionLoss>








<NumericDegree>0.5</NumericDegree>







</CenterVisionLoss>






</LowVisionSymptoms>





</Visual>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.3.17 ColorVisionDeficiency
5.3.17.1 Introduction

ColorVisionDeficiency describes the characteristics of a particular User’s color vision deficiency. The description can be used by DIA engine to deliver recognizable color image or video data for a User with color vision deficiency.
5.3.17.2 ColorVisionDeficiency syntax

<!-- ########################################
-->

<!--  Definition of ColorVisionDeficiency
   
-->

<!-- ########################################
-->
<complexType name="ColorVisionDeficiencyType">

<complexContent>



<extension base="dia:DIABaseType">



<sequence>




<element name="DeficiencyType">






<simpleType>







<restriction base="NMTOKEN">








<enumeration value="Red-Deficiency"/>












<enumeration value="Green-Deficiency"/>
 








<enumeration value="Blue-Deficiency"/>









<enumeration value="CompleteColorBlindness"/>






</restriction>






</simpleType>





</element>





<element name="DeficiencyDegree" 






type="dia:VisualImpairmentDegreeType"/>




</sequence>


</extension>


</complexContent>

</complexType>
5.3.17.3 ColorVisionDeficiency semantics

Semantics of the ColorVisionDeficiencyType:

	Name
	Definition

	ColorVisionDeficiencyType
	Tools for describing color vision deficiencies of a User.

	DeficiencyType
	Describes a specific type of color visual deficiency.

	Red-Deficiency
	Describes a deficiency in the L (long wavelength) cone sensitivity (protan deficiency). 

	Green-Deficiency
	Describes a deficiency in the M  (medium wavelength) cone sensitivity (deutan deficiency).

	Blue-Deficiency
	Describes a deficiency in the S (short wavelength) cone sensitivity (tritan deficiency).

	CompleteColorBlindness
	Describes a complete color blindness where color vision is essentially absent.

	DeficiencyDegree
	Describes the degree of deficiency to each color. The degree can be represented as numerical and textual type.


When a class of cone pigment genes is absent or the genes are not expressed or not functional, the User is a dichromate and we use the TextualDegree “Severe.” The “Mild” cases refer to anomalous trichromacy, where some trichromatic color vision is present because rearranged gene sequences (chimeric genes) lead to two classes of a remaining red or green cone type in the red-green confusion phenotype. At the time of this writing, the genotype corresponding to the blue-yellow confusion of the tritanomaly phenotype is unknown. 

Color blindness can also be acquired though disorders like glaucoma, diabetic retinopathy, and macular degeneration. It is also a symptom of exposure to certain toxic drugs and chemicals.

When the User does not know her/his degree of color vision deficiency in a specific numeric value, i.e., which amino acids have been substituted in the genes, s/he can use a textual representation of “Mild” or “Severe”. Note that a default value of “Mild” in TextualDegree is 0.3 in NumericDegree.

Table 2 shows that types in medical terms of color vision deficiency are represented by the descriptor of ColorVisionDeficiency (in parenthesis is the phenotype) and also relationship between TextualDegree and NumericDegree. 
Table 2 — Mapping between medical terms to ColorVisionDeficiency descriptions
	Medical Terms
	ColorVisionDeficiency

	
	DeficiencyType
	DeficiencyDegree

	
	
	TextualDegree
	NumericalDegree

	Protanomaly
	Red-Deficiency (some reduction in the discrimination of the reddish and greenish contents of colors, with reddish colors appearing dimmer than normal)
	Mild
	0.1 – 0.9

	Protanopia
	Red-Deficiency (severely reduced discrimination of the reddish and greenish contents of colors, with reddish colors appearing dimmer than normal)
	Severe
	1.0

	Deuteranomaly
	Green-Deficiency (some reduction in the discrimination of the reddish and greenish contents of colors)
	Mild
	0.1 – 0.9

	Deuteranopia
	Green-Deficiency (severely reduced discrimination of the reddish and greenish contents of colors)
	Severe
	1.0

	Tritanomaly
	Blue-Deficiency (some reduction in the discrimination of the bluish and yellowish contents of color)
	Mild
	0.1 – 0.9

	Tritanopy
	Blue-Deficiency (severely reduced discrimination of the bluish and yellowish contents of colors)
	Severe
	1.0

	Incomplete Achromatopsia
	CompleteColorBlindeness (describes a deficiency in both the L cone sensitivity and the M cone sensitivity; no color discrimination, and approximately normal brightnesses of colors)
	Mild
	0.1 – 0.9

	Complete Achromatopsia
	CompleteColorBlindness  (describes a deficiency in all three of the L cone sensitivity, the M cone sensitivity and the S cone sensitivity; no color discrimination, and brightnesses typical of scotopic vision)
	Severe
	1.0


5.3.17.4 ColorVisionDeficiency examples (informative)

The following example shows an instance of ColorVisionDeficiency, in which a description of visual accessibility characteristics of a User who has a certain type and degree of color vision deficiency, e.g., mild red-color deficiency (Protanomaly).
<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="AccessibilityCharacteristicsType">





<Visual>






<ColorVisionDeficiency>







<DeficiencyType>Red-Deficiency</DeficiencyType>







<DeficiencyDegree>








<NumericDegree>0.5</NumericDegree>







</DeficiencyDegree>






</ColorVisionDeficiency>





</Visual>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.3.18 MobilityCharacteristics

5.3.18.1 Introduction

This subclause specifies mobility characteristics of a User.

5.3.18.2 MobilityCharactersitics syntax

<!-- ################################################
-->

<!--  Definition of MobilityCharacteristics



-->

<!-- ################################################
-->

<complexType name="MobilityCharacteristicsType">


<complexContent>



<extension base="dia:UserCharacteristicsBaseType">



<sequence>





<element name="UpdateInterval" type="dia:UpdateIntervalType"






minOccurs="0" maxOccurs="1"/>





<element name="Directivity" type="dia:DirectivityType"






minOccurs="0" maxOccurs="1"/>





<element name="Erraticity" type="dia:ErraticityType"






minOccurs="0" maxOccurs="1"/>



</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="UpdateIntervalType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="LastUpdatePoint" type="mpeg7:GeographicPointType" 






minOccurs="0"/>




<element name="LastUpdateBinIndex" type="integer" minOccurs="0"/>





<element name="LastUpdateTime" type="dia:TimeType" minOccurs="0"/>





<element name="Lmax" type="integer" minOccurs="0"/>




<element name="Values" minOccurs="0">






<simpleType>







<restriction base="mpeg7:probabilityVector">








<minLength value="32"/>








<maxLength value="32"/>







</restriction>






</simpleType>





</element>




</sequence>




<attribute name="xRadius" type="integer" use="optional"/>




<attribute name="yRadius" type="integer" use="optional"/>



</extension>


</complexContent>

</complexType>

<complexType name="DirectivityType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="Mean" type="float" minOccurs="0"/>





<element name="Variance" type="float" minOccurs="0"/>





<element name="Values" minOccurs="0">






<simpleType>







<restriction base="mpeg7:probabilityVector">








<minLength value="16"/>








<maxLength value="16"/>







</restriction>






</simpleType>





</element>




</sequence>




<attribute name="measuredInterval" type="integer" use="optional"/>



</extension>


</complexContent>

</complexType>

<complexType name="ErraticityType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="Values" minOccurs="0">






<simpleType>







<restriction base="mpeg7:probabilityVector">








<minLength value="128"/>








<maxLength value="128"/>







</restriction>






</simpleType>








</element>



</sequence>



</extension>


</complexContent>
</complexType>
5.3.18.3 MobilityCharacteristics semantics

Semantics of the MobilityCharacteristicsType:

	Name
	Definition

	MobilityCharactersticsType
	Tool for describing the mobility characteristics of a User.

	UpdateInterval
	Describes information related to a User's location updates.

	Directivity
	Describes the relative angular changes in the direction of a User's movement.

	Erraticity
	Describes the erraticity levels of a User's movement. 


Semantics of the UpdateIntervalType:

	Name
	Definition

	UpdateIntervalType
	Tool for describing information related to a User's location updates.

	xRadius
	Describes the radius of the location update area on its x-axis in units of meters. 

	yRadius
	Describes the radius of the location update area on its y-axis in units of meters. 

	LastUpdatePoint
	Describes the latitude and longitude at the coordinate of the last location update.

	LastUpdateBinIndex
	Describes the bin index corresponding to the time interval between the last two location updates. The value is in the range [1,32].

	LastUpdateTime
	Describes the time of the last location update.

	Lmax
	Describes the maximum location update interval that has been observed in units of seconds. 

	Values
	Describes a histogram containing the frequency of location update intervals. The number of bins is fixed to 32. Each bin corresponds to a range of time intervals, where a single time interval is defined as the time difference between two consecutive location updates. The range of each bin is Lmax/32. The values represent the frequency of occurrence for a given range of time intervals, which are normalized by the total number of location updates.


Semantics of the DirectivityType:

	Name
	Definition

	DirectivityType
	Tool for describing the relative angular changes in the direction of a User's movement.

	Mean
	Describes the mean of the directivity elements. The range is [0-180] degrees.

	Variance
	Describes the variance of the directivity elements. The range is [0-180] degrees.

	Values
	Describes a histogram containing the frequency of directivity samples. The number of bins is fixed to 16.  Each bin corresponds to a fixed range of 11.25 degrees. The values represent the frequency of occurrence of directivity samples in a given range, which are normalized by the total number of directivity samples.

	measuredInterval
	Indicates the time interval of the directivity samples measured in units of seconds. The default value is a 8 seconds.


Semantics of the ErraticityType:

	Name
	Definition

	ErraticityType
	Tool for describing the erraticity levels of a User's movements. 

	Values
	Describes the raw erraticity values for corresponding location update intervals. The length of the vector is 128. Values range in [0,1]. 


5.3.18.4 MobilityCharacteristics examples (informative)

A sample use of MobilityCharacteristics to classify Users is described in the following. With the classification of Users, the adaptive selection of resources in a Digital Item may be performed. 

Assume that an Application Service Provider (ASP) defines three mobility profiles: highway vehicular, urban vehicular and pedestrian. Furthermore, the histogram of Directivity is divided into three regions to represent each of these mobility profiles as shown in Figure 7. The first region is for highway vehicular and corresponds to bin index [1-3], the second region is for urban vehicular and corresponds to bin index [4-8], and the third region is for pedestrian and corresponds to bin index [9-16]. This separation is suggested based on the fact that fast moving Users will have mostly smaller directivities. It is expected that each profile will generate some directivity values that may also fall in other regions, but the density of the directivities of a profile still will be the highest in its designated region. Therefore, the ASP may first want to compare the average energy within each mobility profile region, and consider the one with the highest energy as the most likely mobility profile. The output decision may be confirmed, if the 
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 also falls into the selected region. This verification would limit false profile detection. 
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Figure 7 — Illustration of the histogram of Directivity with 16-bin representation and with non-uniform separation of mobility profile regions.

Besides the Directivity, the UpdateInterval and Erraticity fields may also be exploited for profile detection. For instance, the average speed of the User within the last location update interval (LUI) is inferred from the descriptor fields, and the resulting speed may be compared to a set of speed ranges achievable by each mobility profile. Eventually, the profile decision is made. The distance traversed within the last LUI can be derived from the last erraticity value, which is Values[127], and xRadius. On the other hand, the last LUI is inferred from Lmax and LastUpdateBinIndex. Hence, the average velocity is the ratio of the distance traversed to the last LUI. The final step is the comparison of the resulting average speed to a set of thresholds preset by the ASP.

Other uses of MobilityCharacteristics include media adaptation, e.g., if high mobility is detected,  a sending device may reduce the bit-rate, frame-rate or spatial resolution to transmit at lower data rates, thereby allowing space for protective coding against adverse fading effects. Also, the hand-off rate would increase with high mobility having low directivity. Intuitively, each hand-off generates signaling overhead and associated delay, thus affecting the quality of the service being offered to the Users. The second factor results from the fact that some Users (e.g., pedestrians) will have more stringent battery power constraints than others (e.g., vehicular). Therefore, to extend battery lifetime of a User the delivery rate of content may be reduced based on mobility profiles, even if the battery is detected to be full.

Considering other usage environment descriptions, e.g., UserPreference, Destination, Time, Location, more sophisticated location-aware services may be offered. For instance, a suitable video program (such as news, weather, outcome of baseball game, etc.) or music contents can be recommended based on a combination of these descriptions. After the recommendation and/or User decision, a suitable communication channel would be automatically selected and a desirable coding format would be determined.
The following example shows a particular instantiation of the MobilityCharacteristics description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="MobilityCharacteristicsType">





<UpdateInterval>






<LastUpdatePoint latitude="43.3" longitude="101.6"/>






<LastUpdateBinIndex>4</LastUpdateBinIndex>






<LastUpdateTime>







<Time>








<mpeg7:TimePoint>2002-09-20T15:22+01:00</mpeg7:TimePoint>







</Time>






</LastUpdateTime>





<Lmax>180</Lmax>






<Values>







0.4 0.2 0.1 0.1 0.1 0.1 0.0 0.0







0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0







0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 







0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0






</Values>





</UpdateInterval>





<Directivity>






<Mean>35</Mean>






<Variance>27</Variance>






<Values>







0.1 0.2 0.5 0.2 0.0 0.0 0.0 0.0







0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0






</Values>





</Directivity>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.3.19 Destination

5.3.19.1 Introduction

This subclause specifies a tool for describing the destination of a User. 
5.3.19.2 Destination syntax

<!-- #########################################
-->

<!--  Definition of Destination




-->

<!-- #########################################
-->

<complexType name="DestinationType">


<complexContent>



<extension base="dia:UserCharacteristicsBaseType">



<sequence>





<element name="Time" type="dia:TimeType" minOccurs="0"/>




<element name="Location" type="dia:LocationType" minOccurs="0"/>





<element name="DestinationClass" minOccurs="0">






<complexType>







<choice>








<element name="FreeClass" type="mpeg7:TextualType"








minOccurs="0" maxOccurs="unbounded"/>







<element name="StereotypedClass"









type="mpeg7:ControlledTermUseType"/>






</choice>






</complexType>





</element>





<element name="DestinationName" type="mpeg7:TextualType" 






minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.3.19.3 Destination semantics
Semantics of DestinationType:
	Name
	Definition

	DestinationType
	Tool for describing the destination related characteristics of a User.

	Time
	Describes arrival time related information regarding the destination of a User.

	Location
	Describes geographical location related information regarding the destination of a User.

	DestinationClass
	Describes semantic or ambiguous classification of the destination of a User.

	FreeClass
	Describes free text annotation of DestinationClass.

	StereotypedClass
	Describes stereotyped text annotation of DestinationClass.

	DestinationName
	Describes proper or individual name of the destination of a User.


5.3.19.4 Destination example (informative)

The following example shows the use of the Destination description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="UserCharacteristicsType">




<UserCharacteristics xsi:type="DestinationType">





<DestinationClass> 






<StereotypedClass 







href="urn:mpeg:mpeg21:2003:01-DIA-PlaceTypeCS-NS:6">







<mpeg7:Name xml:lang="en">Hall</mpeg7:Name>






</StereotypedClass>





</DestinationClass>





<DestinationName xml:lang="en">Awaji Yumebutai</DestinationName>




</UserCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.4 Terminal capabilities 

5.4.1 Introduction

This subclause specifies terminal capabilities in terms of coding and decoding capabilities, device properties and input-output capabilities. 

5.4.2 TerminalCapabilities 

5.4.2.1 Introduction

This subclause specifies a container of descriptors of terminal capabilities.

5.4.2.2 TerminalCapabilities syntax

<!-- ################################################
-->

<!--  Definition of TerminalCapabilities
 


-->

<!-- ################################################
-->

<complexType name="TerminalCapabilitiesType">


<complexContent>



<extension base="dia:DIAUsageEnvironmentBaseType">



<sequence>





<element name="TerminalCapabilities" 






type="dia:TerminalCapabilitiesBaseType" 






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="TerminalCapabilitiesBaseType" abstract="true">


<complexContent>



<extension base="dia:DIADescriptionType"/>

</complexContent>

</complexType>

5.4.2.3 TerminalCapabilities semantics

Semantics of the TerminalCapabilitiesType:

	Name
	Definition

	TerminalCapabilitiesType
	Tool for describing the capabilities of the terminal.

	TerminalCapabilities
	Describes the capabilities of the terminal in terms of decoding and encoding capabilities, input-output capabilities, and device properties.


Semantics of the TerminalCapabilitiesBaseType:

	Name
	Definition

	TerminalCapabilitiesBaseType
	TerminalCapabilitiesBaseType extends DIADescriptionType and provides a base abstract type for a subset of types defined as part of the TerminalCapabilitiesType .


5.4.2.4 TerminalCapabilities examples (informative)

The following example shows the use of the TerminalCapabilities description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="TerminalCapabilitiesType">




<TerminalCapabilities xsi:type="CodecCapabilitiesType">





<!-- description of Codec capabilities -->




</TerminalCapabilities>



<TerminalCapabilities xsi:type="InputOutputCapabilitiesType">





<!-- description of InputOutput capabilities -->




</TerminalCapabilities>



<TerminalCapabilities xsi:type="DevicePropertyType">




<!-- description of DeviceProperty -->




</TerminalCapabilities>


</UsageEnvironment>


</Description>

</DIA>

5.4.3 CodecCapabilities

5.4.3.1 Introduction

This subclause specifies decoding and encoding capabilities of a terminal.

5.4.3.2 CodecCapabilities syntax

<!-- ################################################
-->

<!--  Definition of CodecCapabilities


 

-->

<!-- ################################################
-->

<complexType name="CodecCapabilitiesType">


<complexContent>



<extension base="dia:TerminalCapabilitiesBaseType">



<sequence>





<element name="Decoding" type="dia:CodecCapabilityType" 






minOccurs="0" maxOccurs="unbounded"/>





<element name="Encoding" type="dia:CodecCapabilityType" 






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.4.3.3 CodecCapabilities semantics

Semantics of the CodecCapabilitiesType:

	Name
	Definition

	CodecCapabilitiesType
	Tool for describing the encoding and decoding capabilities of the terminal.

	Decoding
	Describes the decoding capability of the terminal.

	Encoding
	Describes the encoding capability of the terminal.


5.4.3.4 CodecCapabilities examples (informative)

The following example shows the use of the CodecCapabilities description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="TerminalCapabilitiesType">




<TerminalCapabilities xsi:type="CodecCapabilitiesType">





<Decoding xsi:type="AudioCapabilitiesType">






<Format href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:4.4">







<mpeg7:Name xml:lang="en">MP3</mpeg7:Name>






</Format>






<Format href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:6">







<mpeg7:Name xml:lang="en">AMR</mpeg7:Name>






</Format>





</Decoding>





<Decoding xsi:type="ImageCapabilitiesType">






<Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:4">







<mpeg7:Name xml:lang="en">JPEG</mpeg7:Name>






</Format>





</Decoding>





<Decoding xsi:type="VideoCapabilitiesType">






<Format 







href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1.2">







<mpeg7:Name xml:lang="en">








MPEG-4 Visual Simple Profile @ Level 1







</mpeg7:Name>






</Format>





</Decoding>





<Encoding xsi:type="AudioCapabilitiesType">






<Format href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:6">







<mpeg7:Name xml:lang="en">AMR</mpeg7:Name>






</Format>





</Encoding>





<Encoding xsi:type="VideoCapabilitiesType">






<Format 







href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1.2">







<mpeg7:Name xml:lang="en">








MPEG-4 Visual Simple Profile @ Level 1







</mpeg7:Name>






</Format>





</Encoding>




</TerminalCapabilities>



</UsageEnvironment>


</Description>

</DIA>

5.4.4 CodecCapability

5.4.4.1 Introduction

This subclause specifies specific formats that a terminal may be capable of decoding and encoding and associates codec-specific parameters to those formats. The actual codec-parameters are defined in clause 5.4.5.

5.4.4.2 CodecCapability syntax

<!-- ################################################
-->

<!--  Definition of CodecCapability



 

-->

<!-- ################################################
-->

<complexType name="CodecCapabilityType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType"/>

</complexContent>

</complexType>


<complexType name="AudioCapabilitiesType">


<complexContent>



<extension base="dia:CodecCapabilityType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="Format" type="mpeg7:ControlledTermUseType"/>





<element name="CodecParameter" type="dia:CodecParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="GraphicsCapabilitiesType">


<complexContent>



<extension base="dia:CodecCapabilityType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="Format" type="mpeg7:ControlledTermUseType"/>





<element name="CodecParameter" type="dia:CodecParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ImageCapabilitiesType">


<complexContent>



<extension base="dia:CodecCapabilityType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="Format" type="mpeg7:ControlledTermUseType"/>





<element name="CodecParameter" type="dia:CodecParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="SceneGraphCapabilitiesType">


<complexContent>



<extension base="dia:CodecCapabilityType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="Format" type="mpeg7:ControlledTermUseType"/>





<element name="CodecParameter" type="dia:CodecParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="TransportCapabilitiesType">


<complexContent>



<extension base="dia:CodecCapabilityType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="Format" type="mpeg7:ControlledTermUseType"/>





<element name="CodecParameter" type="dia:CodecParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="VideoCapabilitiesType">


<complexContent>



<extension base="dia:CodecCapabilityType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="Format" type="mpeg7:ControlledTermUseType"/>





<element name="CodecParameter" type="dia:CodecParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>


5.4.4.3 CodecCapability semantics

Semantics of the CodecCapabilityType:

	Name
	Definition

	CodecCapabilityType
	CodecCapabilityType extends DIABaseType and provides a base abstract type for a subset of types defined as part of the CodecCapabilitiesType, which is used to describe both encoding and decoding capabilities. 


Semantics of the AudioCapabilitiesType:

	Name
	Definition

	AudioCapabilitiesType
	Tool for describing the codec capabilities of the terminal for audio.

	Format
	Describes the audio formats that the terminal is capable of encoding or decoding.

	CodecParameter
	Describes codec parameters that are associated with the encoding or decoding of the audio format.


Semantics of the GraphicsCapabilitiesType:

	Name
	Definition

	GraphicsCapabilitiesType
	Tool for describing the codec capabilities of the terminal for graphics.

	Format
	Describes the graphics formats that the terminal is capable of encoding or decoding.

	CodecParameter
	Describes codec parameters that are associated with the encoding or decoding of the graphics format.


Semantics of the ImageCapabilitiesType:

	Name
	Definition

	ImageCapabilitiesType
	Tool for describing the codec capabilities of the terminal for images.

	Format
	Describes the image formats that the terminal is capable of encoding or decoding.

	CodecParameter
	Describes codec parameters that are associated with the encoding or decoding of the image format.


Semantics of the SceneGraphCapabilitiesType:

	Name
	Definition

	SceneGraphCapabilitiesType
	Tool for describing the codec capabilities of the terminal for scene graphs.

	Format
	Describes the scene graph formats that the terminal is capable of encoding or decoding.

	CodecParameter
	Describes codec parameters that are associated with the encoding or decoding of the scene graph format.


Semantics of the TransportFormatsCapabilitiesType:

	Name
	Definition

	TransportFormatsCapabilitiesType
	Tool for describing the codec capabilities of the terminal for transport formats.

	Format
	Describes the transport formats that the terminal is capable of encoding or decoding.

	CodecParameter
	Describes codec parameters that are associated with the encoding or decoding of the transport format.


Semantics of the VideoCapabilitiesType:

	Name
	Definition

	VideoCapabilitiesType
	Tool for describing the codec capabilities of the terminal for video.

	Format
	Describes the video formats that the terminal is capable of encoding or decoding.

	CodecParameter
	Describes codec parameters that are associated with the encoding or decoding of the video format.


5.4.5 CodecParameter

5.4.5.1 Introduction

This subclause specifies particular codec parameters that are associated with the encoding and decoding of the various codec formats described in clause 5.4.4.

5.4.5.2 CodecParameter syntax

<!-- ################################################
-->

<!--  Definition of CodecParameter



 

-->

<!-- ################################################
-->

<complexType name="CodecParameterType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType"/>

</complexContent>

</complexType>


<complexType name="CodecParameterBufferSizeType">


<complexContent>



<extension base="dia:CodecParameterType">




<sequence>




<element name="BufferSize" type="integer" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="CodecParameterBitRateType">


<complexContent>



<extension base="dia:CodecParameterType">




<sequence>




<element name="BitRate" minOccurs="0">






<complexType>







<simpleContent>








<extension base="nonNegativeInteger">









<attribute name="average" type="nonNegativeInteger"










use="optional"/>









<attribute name="maximum" type="nonNegativeInteger" 










use="optional"/>








</extension>







</simpleContent>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="CodecParameterMemoryBandwidthType">


<complexContent>



<extension base="dia:CodecParameterType">




<sequence>




<element name="MemoryBandwidth" type="integer" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="CodecParameterVertexRateType">


<complexContent>



<extension base="dia:CodecParameterType">




<sequence>




<element name="VertexRate" type="integer" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="CodecParameterFillRateType">


<complexContent>



<extension base="dia:CodecParameterType">




<sequence>




<element name="FillRate" type="integer" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.4.5.3 CodecParameter semantics

Semantics of the CodecParameterType:

	Name
	Definition

	CodecParameterType
	CodecParameterType extends DIABaseType and provides a base abstract type for various types of codec-related parameters. 


Semantics of the CodecParameterBufferSizeType:

	Name
	Definition

	CodecParameterBufferSizeType
	Tool for describing the buffer size requirements for a codec.

	BufferSize
	Describes the minimum buffer size required by a codec in bits.


Semantics of the CodecParameterBitRateType:

	Name
	Definition

	CodecParameterBitRateType
	Tool for describing the bit-rate requirements for the codec.

	BitRate
	Describes the bit-rate parameters for a codec.

	average
	Describes the average bit-rate that a decoder is capable of decoding or that an encoder can produce.

	maximum
	Describes the maximum bit-rate in bits/sec that a decoder is capable of decoding or that an encoder can produce.


Semantics of the CodecParameterMemoryBandwidthType:

	Name
	Definition

	CodecParameterMemoryBandwidthType
	Tool for describing the memory bandwidth requirements for a codec.

	MemoryBandwidth
	Describes the maximum memory bandwidth of a codec in units of bits/sec.


Semantics of the CodecParameterVertexRateType:

	Name
	Definition

	CodecParameterVertexRateType
	Tool for describing the vertex processing rate requirements for a graphics codec.

	VertexRate
	Describes the maximum vertex processing rate of a graphics codec in units of vertices/sec.


Semantics of the CodecParameterFillRateType:

	Name
	Definition

	CodecParameterFillRateType
	Tool for describing the fill rate requirements for a graphics codec.

	FillRate
	Describes the maximum fill rate of a graphics codec in units of pixels/sec. The fill rate is defined as a product of the image resolution, frame rate, and depth complexity.


5.4.6 InputOutputCapabilities

5.4.6.1 Introduction

This subclause specifies the input and output capabilities of a terminal.

5.4.6.2 InputOutputCapabilities syntax

<!-- ################################################
-->

<!--  Definition of InputOutputCapabilities



-->

<!-- ################################################
-->

<complexType name="InputOutputCapabilitiesType">


<complexContent>



<extension base="dia:TerminalCapabilitiesBaseType">



<sequence>





<element name="Display" type="dia:DisplayCapabilitiesType" 






minOccurs="0" maxOccurs="unbounded"/>





<element name="AudioOut" type="dia:AudioOutputCapabilitiesType" 






minOccurs="0"/>




<element name="UserInteractionInputSupport" 





type="dia:UserInteractionInputSupportType" minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.4.6.3 InputOutputCapabilities semantics

Semantics of the InputOutputCapabilitiesType:

	Name
	Definition

	InputOutputCapabilitiesType
	Tool for describing the input-output capabilities of the terminal.

	Display
	Describes the display capabilities of the terminal.

	AudioOut
	Describes the audio output capabilities of the terminal.

	UserInteractionInputSupport
	Describes the support on the terminal for User input.


5.4.6.4 InputOutputCapabilities examples (informative)

The following example shows the use of the InputOutputCapabilities description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="TerminalCapabilitiesType">




<TerminalCapabilities xsi:type="InputOutputCapabilitiesType">





<Display bitsPerPixel="8">






<Resolution horizontal="176" vertical="144"/>





</Display>





<AudioOut lowFrequency="30" highFrequency="8000" numChannels="2"/>





<UserInteractionInputSupport>






<Microphone>true</Microphone>






<KeyInput href="urn:mpeg:mpeg21:2003:01-DIA-KeyInputCS-NS:1">







<mpeg7:Name xml:lang="en">PCKeyboard</mpeg7:Name>






</KeyInput>





<PointingDevice>







<Mouse buttons="2" scrollwheel="true"/>






</PointingDevice>





</UserInteractionInputSupport>




</TerminalCapabilities>



</UsageEnvironment>


</Description>

</DIA>

5.4.7 DisplayCapabilities

5.4.7.1 Introduction 

This subclause specifies display capabilities of the terminal.

5.4.7.2 DisplayCapabilities syntax

<!-- ################################################
-->

<!--  Definition of DisplayCapabilities
 



-->

<!-- ################################################
-->

<complexType name="DisplayCapabilitiesType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="Resolution" type="ResolutionType" 






minOccurs="0" maxOccurs="unbounded"/>





<element name="SizeChar" minOccurs="0">






<complexType>







<attribute name="horizontal" type="integer" use="required"/>







<attribute name="vertical" type="integer" use="required"/>






</complexType>





</element>





<element name="CharacterSetCode" type="mpeg7:characterSetCode"






minOccurs="0" maxOccurs="unbounded"/>





<element name="DisplayDevice" type="mpeg7:ControlledTermUseType"






minOccurs="0" maxOccurs="unbounded"/>





<element name="RenderingFormat" type="mpeg7:ControlledTermUseType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>




<attribute name="bitsPerPixel" type="integer" use="optional"/>




<attribute name="colorCapable" type="boolean" use="optional"/>




<attribute name="backlightLuminance" type="mpeg7:zeroToOneType" 




use="optional"/>




<attribute name="refreshRate" type="float" use="optional"/>




<attribute name="dotPitch" type="float" use="optional"/>




<attribute name="activeDisplay" type="boolean" use="optional"/>


</extension>


</complexContent>

</complexType>

<complexType name="ResolutionType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="horizontal" type="integer" use="required"/>




<attribute name="vertical" type="integer" use="required"/>




<attribute name="activeResolution" type="boolean" use="optional"/>


</extension>


</complexContent>

</complexType>
5.4.7.3 DisplayCapabilities semantics

Semantics of the DisplayCapabilitiesType:

	Name
	Definition

	DisplayCapabilitiesType
	Tool that describes the display capabilities of a terminal.

	Resolution
	Describes the horizontal and vertical resolution of the display in pixels.

	SizeChar
	Describes the size of the display in units of characters.

	CharacterSetCode
	Describes the character sets that can be displayed on a terminal. This is achieved with the mpeg7:characterSetCode datatype specified in ISO/IEC 15938-5.

	DisplayDevice
	Describes if the display is a monoscopic display or stereoscopic display. The stereoscopic display device includes both autostereoscopic and non-autostereoscopic display devices.

	RenderingFormat
	Describes the type of rendering formats the display is capable of including Interlaced, Progressive, Sync-Double, Page-Flipping, Anaglyph (Red-Blue, Red-Cyan, Yellow-Blue, and Red-Green).

	bitsPerPixel
	Describes the bits-per-pixel, i.e., the color depth, of the display.

	colorCapable
	Describes if the display is capable of displaying color or not.

	backlightLuminance
	Describes the amount of luminance of the display’s backlight. Values are in the range of 0.0 to 1.0, where 0.0 indicates no backlight and 1.0 indicates maximum backlight intensity.

	refreshRate
	Describes the refresh rate of a display in Hz.

	dotPitch
	Describes the dotPitch of the display in units of mm.

	activeDisplay
	Describes if the particular display is active or not for the case when multiple displays of a terminal are specified. 


Semantics of the ResolutionType:

	Name
	Definition

	ResolutionType
	Tool that describes the resolution.

	horizontal
	Describes the horizontal resolution.

	vertical
	Describes the vertical resolution.

	activeResolution
	Describes if the particular resolution is active or not for the case when multiple resolutions are specified.


5.4.8 AudioOutputCapabilities

5.4.8.1 Introduction 

This subclause specifies audio output capabilities of the terminal.

5.4.8.2 AudioOutputCapabilities syntax

<!-- ################################################
-->

<!--  Definition of AudioOutputCapabilities



-->

<!-- ################################################
-->

<complexType name="AudioOutputCapabilitiesType">


<complexContent>



<extension base="dia:DIABaseType">




<attribute name="samplingFrequency" type="float" use="optional"/>




<attribute name="bitsPerSample" type="integer" use="optional"/> 




<attribute name="lowFrequency" type="float" use="optional"/>




<attribute name="highFrequency" type="float" use="optional"/>




<attribute name="dynamicRange" type="integer" use="optional"/>




<attribute name="signalNoiseRatio" type="float" use="optional"/>




<attribute name="power" type="float" use="optional"/>




<attribute name="numChannels" type="nonNegativeInteger" 





use="optional"/>



</extension>


</complexContent>

</complexType>

5.4.8.3 AudioOutputCapabilities semantics

Semantics of the AudioOutputCapabilitiesType:

	Name
	Definition

	AudioOutputCapabilitiesType
	Tool that describes the audio output capabilities of a terminal.

	samplingFrequency
	Describes the sampling frequency in units of Hz.

	bitsPerSample
	Describes the number of bits per sample the output device supports.

	lowFrequency
	Describes the lower value of the frequency range in units of Hz.

	highFrequency
	Describes the upper value of the frequency range in units of Hz.

	signalNoiseRatio
	Describes the signal-to-noise ratio in units of dB.

	power
	Describes the RMS power output in units of Watts.

	numChannels
	Describes the number of output channels the speakers support.


5.4.9 UserInteractionInputSupport

5.4.9.1 Introduction

The subclause specifies the various types of User interaction support that is available on a particular device. With such information available, an adaptation engine could modify the means by which a User would interact with resources contained in a multimedia presentation. 

5.4.9.2 UserInteractionInputSupport syntax

<!-- ################################################
-->

<!--  UserInteractionInputSupportType




-->

<!-- ################################################
-->

<complexType name="UserInteractionInputSupportType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence minOccurs="0" maxOccurs="unbounded">





<element name="StringInput" type="boolean" minOccurs="0"/>





<element name="KeyInput" type="mpeg7:ControlledTermUseType" 






minOccurs="0"/>





<element name="Microphone" type="boolean" minOccurs="0"/>





<element name="PointingDevice" minOccurs="0">






<complexType>







<choice> 








<element name ="Pen" type="dia:GenericPenType" 









minOccurs="0"/>








<element name="Mouse" type="dia:GenericMouseType" 









minOccurs="0"/>








<element name="Tablet" type="dia:GenericPenType" 









minOccurs="0"/>








<element name="Trackball" type="dia:GenericMouseType" 









minOccurs="0"/>







</choice>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="GenericMouseType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="resolution" type="nonNegativeInteger" use="optional"/>




<attribute name="buttons" type="nonNegativeInteger" use="required"/>




<attribute name="scrollwheel" type="boolean" use="optional"/>



</extension>


</complexContent>

</complexType>

<complexType name="GenericPenType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="resolution" type="nonNegativeInteger" use="optional"/>



</extension>


</complexContent>

</complexType>

5.4.9.3 UserInteractionInputSupport semantics

Semantics of the UserInteractionInputSupportType:
	Name
	Definition

	UserInteractionInputSupportType
	Tool for describing the User interaction input support of the terminal.

	StringInput
	Indicates whether or not the terminal has the capability to enter strings, i.e., words or sentences, as a means of input. 

	KeyInput
	Indicates whether or not the terminal has the capability to enter single keys, i.e., single characters, as a means of input. The type of key input is also described.

	Microphone
	Indicates whether or not the terminal has the capability to accept audio as input through a microphone.

	PointingDevice
	Describes the User interaction device characteristics. The pointing device can be one or more among pen, mouse, trackball, and tablet.


Semantics of the GenericMouseType:
	Name
	Definition

	GenericMouseType
	Tool for describing the User interaction input support of the terminal.

	resolution
	Describes the resolution of the mouse in units of pixels.

	buttons
	Describes the number of buttons that the mouse is equipped with.

	scrollwheel
	Indicates whether or not the mouse has a scrollwheel. 


Semantics of the GenericPenType:
	Name
	Definition

	GenericPenType
	Tool for describing the User interaction input support of the terminal.

	resolution
	Describes the resolution of the pen in units of pixels.


5.4.9.4 UserInteractionInputSupport examples (informative)

A description example including UserInteractioInputSupport is provided in clause 5.4.6.4. The use of some parameters of this tool are described further below.

Number of buttons: Scenes may contain interaction that depend on the terminal having a certain numnber of button. For instance, assume that two scenes with equivalent purposes are designed. The first depends on the presence of a 3-button mouse, while the second is usable with a 1-button mouse. Given this information, the choice between the delivery of the two scenes can be made. 

KeyInput and StringInput: KeyInput is the ability for scene interaction to deal with single keystrokes, thus allowing the author to bind keystrokes to the execution of some commands. StringInput is the ability for scene interaction to deal with the input of Username, passwords and such multi keystroke input (with optional editing). If KeyInput is present, services with simple key bindings can be offered. Otherwise, if a mouse or pen is present, services with menus can be offered. The value of KeyInput and the presence of a PointingDevice element allow the adaptation engine to choose between two appropriate scenes along this User interaction dimension. In the same way, the value of StringInput allows the adaptation engine to choose between a scene requiring StringInput and an equivalent scene making use of a voice-activated server.

5.4.10 DeviceProperty

5.4.10.1 Introduction

This subclause specifies intrinsic properties of the device, including power and storage characteristics.

5.4.10.2 DeviceProperty syntax

<!-- ################################################
-->

<!--  Definition of DeviceProperty


 


-->

<!-- ################################################
-->

<complexType name="DevicePropertyType">


<complexContent>



<extension base="dia:TerminalCapabilitiesBaseType">



<sequence>





<element name="Power" type="dia:PowerCharacteristicsType" 






minOccurs="0"/>





<element name="Storage" type="dia:StorageCharacteristicsType" 






minOccurs="0" maxOccurs="unbounded"/>





<element name="DataIO" type="dia:DataIOCharacteristicsType" 






minOccurs="0" maxOccurs="unbounded"/>





<element name="DeviceClass" type="mpeg7:ControlledTermUseType"






minOccurs="0"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.4.10.3 DeviceProperty semantics

Semantics of the DevicePropertyType:

	Name
	Definition

	DevicePropertyType
	Tool for describing the device properties of the terminal.

	Power
	Describes the power characteristics of the terminal.

	Storage
	Describes the storage characteristics of the terminal.

	DataIO
	Describes the data input-output characteristics of the terminal.

	DeviceClass
	Describes the type of the terminal.


5.4.10.4 DeviceProperty examples (informative)

The following example shows the use of the DeviceProperty description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="TerminalCapabilitiesType">




<TerminalCapabilities xsi:type="DevicePropertyType">





<Power batteryTimeRemaining="4200"/>





<Storage inputTransferRate="8" size="1200" writable="true"/>





<DataIO busWidth="128"/>





<DeviceClass href="urn:mpeg:mpeg21:2003:01-DIA-DeviceClassCS-NS:1">






<mpeg7:Name xml:lang="en">PC</mpeg7:Name>





</DeviceClass>



</TerminalCapabilities>



</UsageEnvironment>


</Description>

</DIA>

5.4.11 PowerCharacteristics

5.4.11.1 Introduction 

This subclause specifies power characteristics of the terminal.

5.4.11.2 PowerCharacteristics syntax

<!-- ################################################
-->

<!--  Definition of PowerCharacteristics



-->

<!-- ################################################
-->

<complexType name="PowerCharacteristicsType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="averageAmpereConsumption" type="integer" 





use="optional"/>




<attribute name="batteryCapacityRemaining" type="integer"





 use="optional"/>




<attribute name="batteryTimeRemaining" type="integer" use="optional"/>



</extension>


</complexContent>

</complexType>

5.4.11.3 PowerCharacteristics semantics

Semantics of the PowerCharacteristicsType:

	Name
	Definition

	PowerCharacteristicsType
	Tool that describes the power characteristics of a terminal.

	averageAmpereConsumption
	Describes the average ampere consumption of a terminal in units of Ampere.

	batteryCapacityRemaining
	Describes the remaining capacity of a battery in units of Ampere-Hours.

	batteryTimeRemaining
	Describes the time remaining of a battery in units of seconds.


5.4.12 StorageCharacteristics

5.4.12.1 Introduction 

This subclause specifies storage characteristics of the terminal.

5.4.12.2 StorageCharacteristics syntax

<!-- ################################################
-->

<!--  Definition of StorageCharacteristics



-->

<!-- ################################################
-->

<complexType name="StorageCharacteristicsType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="inputTransferRate" type="nonNegativeInteger" 





use="optional"/>




<attribute name="outputTransferRate" type="nonNegativeInteger" 





use="optional"/>




<attribute name="size" type="float" use="optional"/>




<attribute name="writable" type="boolean" use="optional"/>



</extension>


</complexContent>

</complexType>

5.4.12.3 StorageCharacteristics semantics

Semantics of the StorageCharacteristicsType:

	Name
	Definition

	StorageCharacteristicsType
	Tools that describe the storage characteristics of a terminal.

	inputTransferRate
	Describes the input transfer rate the storage device is capable of in units of MBytes/second.

	outputTransferRate
	Describes the output transfer rate the storage device is capable of in units of MBytes/second.

	size
	Describes the size of the storage device in units of Mbytes.

	writable
	Specifies if the storage device can be written to. If true, the storage is writable; if false, the storage is not writable.


5.4.13 DataIOCharacteristics

5.4.13.1 Introduction 

This subclause specifies data input-output characteristics of the terminal.

5.4.13.2 DataIOCharacteristics syntax

<!-- ################################################
-->

<!--  Definition of DataIOCharacteristics



-->

<!-- ################################################
-->

<complexType name="DataIOCharacteristicsType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="busWidth" type="nonNegativeInteger" use="optional"/>




<attribute name="transferSpeed" type="nonNegativeInteger" 





use="optional"/>




<attribute name="maxDevices" type="nonNegativeInteger" use="optional"/>




<attribute name="numDevices" type="nonNegativeInteger" use="optional"/>



</extension>


</complexContent>

</complexType>

5.4.13.3 DataIOCharacteristics semantics

Semantics of the DataIOCharacteristicsType:

	Name
	Definition

	DataIOCharacteristicsType
	Tools that describe the IO characteristics of a terminal.

	busWidth
	Describes the width of the bus in units of bits.

	transferSpeed
	Describes the transfer speed that the bus is capable of in units of MBytes/second.

	maxDevices
	Describes the maximum number devices supported by the bus.

	numDevices
	Describes the number of devices currently on the bus.


5.5 Network characteristics

5.5.1 Introduction

This subclause specifies network characteristics in terms of network capabilities and conditions, including available bandwidth, delay and error characteristics.

5.5.2 NetworkCharacteristics

5.5.2.1 Introduction

This subclause specifies a container of descriptors of network characteristics.

5.5.2.2 NetworkCharacteristics syntax

<!-- ######################################## 
-->

<!--  Definition of NetworkCharacteristics 

-->

<!-- ######################################## 
-->

<complexType name="NetworkCharacteristicsType">


<complexContent>



<extension base="dia:DIAUsageEnvironmentBaseType">




<sequence>




<element name="NetworkCharacteristics" 






type="dia:NetworkCharacteristicsBaseType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="NetworkCharacteristicsBaseType" abstract="true">


<complexContent>



<extension base="dia:DIADescriptionType"/>

</complexContent>

</complexType>

5.5.2.3 NetworkCharacteristics semantics

Semantics of the NetworkCharacteristicsType:

	Name
	Definition

	NetworkCharacteristicsType
	Tool for describing the network characteristics in terms of capabilities and conditions.

	NetworkCharacteristics
	Describes the static capabilities and time-varying conditions of a network. 


Semantics of the NetworkCharacteristicsBaseType:

	Name
	Definition

	NetworkCharacteristicsBaseType
	NetworkCharacteristicsBaseType extends DIADescriptionType and provides a base abstract type for a subset of types defined as part of the NetworkCharacteristicsType .


5.5.2.4 NetworkCharacteristics examples (informative)

The following example shows the use of the NetworkCharacteristics description tool.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="NetworkCharacteristicsType">




<NetworkCharacteristics xsi:type="NetworkCapabilityType" 





maxCapacity="384000" minGuaranteed="32000"/>




<NetworkCharacteristics xsi:type="NetworkConditionType">





<AvailableBandwidth maximum="256000" average="80000"






interval="330"/>





<Delay packetTwoWay="330" delayVariation="66"/>





<Error packetLossRate="0.05"/>




</NetworkCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.5.3 NetworkCapability

5.5.3.1 Introduction

This subclause specifies the static capabilities of a network.

5.5.3.2 NetworkCapability syntax

<!-- ######################################## 
-->

<!--  Definition of NetworkCapability
 

-->

<!-- ######################################## 
-->

<complexType name="NetworkCapabilityType">


<complexContent>



<extension base="dia:NetworkCharacteristicsBaseType">



<attribute name="maxCapacity" type="nonNegativeInteger" 





use="optional"/>




<attribute name="minGuaranteed" type="nonNegativeInteger" 





use="optional"/>




<attribute name="inSequenceDelivery" type="boolean" use="optional"/>




<attribute name="errorDelivery" type="boolean" use="optional"/>




<attribute name="errorCorrection" type="boolean" use="optional"/>



</extension>


</complexContent>

</complexType>

5.5.3.3 NetworkCapability semantics

Semantics of the NetworkCapabilityType:

	Name
	Definition

	NetworkCapabilityType
	Tool for describing the static capabilities of a network.

	maxCapacity
	Describes the maximum bandwidth capacity of a network in bits/sec.

	minGuaranteed
	Describes the minimum guaranteed bandwidth of a network in bits/sec.

	inSequenceDelivery
	Describes the capability of a network to provide in-sequence delivery of data units. If 'true' the network guarantees in-sequence delivery; if 'false' in-sequence delivery is not guaranteed.

	errorDelivery
	Describes whether data units containing errors are delivered or dropped by the network. If 'true' then the erroneous data units are delivered; if 'false' then the erroneous data units are dropped.

	errorCorrection
	Describes whether data units containing errors are corrected or not by the network. If ‘true’ then the erroneous data units are corrected; if ‘false’ then the erroneous data units are not corrected.


5.5.4 NetworkCondition

5.5.4.1 Introduction

This subclause specifies the dynamic conditions of a network.

5.5.4.2 NetworkCondition syntax

<!-- ######################################## 
-->

<!--  Definition of NetworkCondition

 

-->

<!-- ######################################## 
-->

<complexType name="NetworkConditionType">


<complexContent>



<extension base="dia:NetworkCharacteristicsBaseType">



<sequence>





<element name="AvailableBandwidth" minOccurs="0">






<complexType>







<attribute name="minimum" 








type="nonNegativeInteger" use="optional"/> 







<attribute name="maximum" 








type="nonNegativeInteger" use="optional"/> 







<attribute name="average" 








type="nonNegativeInteger" use="optional"/>  







<attribute name="interval" 








type="nonNegativeInteger" use="optional"/> 






</complexType>





</element>





<element name="Delay" minOccurs="0" maxOccurs="1">






<complexType>







<attribute name="packetTwoWay" 








type="nonNegativeInteger" use="optional"/>







<attribute name="packetOneWay" 









type="nonNegativeInteger" use="optional"/> 







<attribute name="delayVariation" 








type="integer" use="optional"/>






</complexType>





</element>





<element name="Error" minOccurs="0" maxOccurs="1">






<complexType>







<attribute name="packetLossRate" 








type="mpeg7:nonNegativeReal" use="optional"/> 







<attribute name="bitErrorRate" 








type="nonNegativeInteger" use="optional"/>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

5.5.4.3 NetworkCondition semantics

Semantics of the NetworkConditionType:

	Name
	Definition

	NetworkConditionType
	Tool for describing the time-varying conditions of a network.

	AvailableBandwidth
	Describes the available bandwidth of a network.

	minimum
	Describes the minimum available bandwidth in bits per second of the network during the window of time expressed by interval.

	maximum
	Describes the maximum available bandwidth in bits per second of the network during the window of time expressed by interval.

	average
	Describes the average available bandwidth in bits per second of the network during the window of time expressed by interval.

	interval
	Describes the window size in milliseconds that corresponds to the calculation of AvailableBandwidth attributes: minimum, maximum and average .

	Delay
	Describes the delay characteristics of a network.

	packetOneWay
	Describes one-way packet delay on a specified channel in milliseconds.

	packetTwoWay
	Describes round-trip packet delay on a specified channel in milliseconds.

	delayVariation
	Describes the difference between the one-way packet delay of two successive packets. This difference is specified in milliseconds and relates to packets within the same stream and on the same specified channel.

	Error
	Describes the error characteristics of a network.

	packetLossRate
	Describes the packet loss rate on a specified channel. It ranges from 0.0 to 1.0 where 0.0 indicates no loss, and 1.0 indicates 100% loss.

	bitErrorRate
	Describes the bit-error rate on a specified channel. The non-negative integer corresponds to the value n in the expression, 10-n.


5.6 Natural environment characteristics

5.6.1 Introduction

This subclause specifies tools for describing natural environment characteristics including location and time, as well as characteristics that pertain to audio-visual aspects. 

5.6.2 NaturalEnvironmentCharacteristics

5.6.2.1 Introduction

This subclause specifies a container of descriptors of natural environment descriptions.

5.6.2.2 NaturalEnvironmentCharacteristics syntax

<!-- ################################################
-->

<!--  Definition of NaturalEnvironmentCharacteristics
-->

<!-- ################################################
-->

<complexType name="NaturalEnvironmentCharacteristicsType">


<complexContent>



<extension base="dia:DIAUsageEnvironmentBaseType">



<sequence>





<element name="NaturalEnvironmentCharacteristics" 






type="dia:NaturalEnvironmentCharacteristicsBaseType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="NaturalEnvironmentCharacteristicsBaseType" abstract="true">


<complexContent>



<extension base="dia:DIADescriptionType"/>

</complexContent>

</complexType>

5.6.2.3 NaturalEnvironmentCharacteristics semantics

Semantics of the NaturalEnvironmentCharacteristicsType:

	Name
	Definition

	NaturalEnvironmentCharacteristicsType
	Tool for describing the characteristics of the natural environment of usage of a Digital Item. 

	NaturalEnvironmentCharacteristics
	Describes the location and time of usage, as well as audio-visual characteristics of the natural usage environment.


Semantics of the NaturalEnvironmentCharacteristicsBaseType:

	Name
	Definition

	NaturalEnvironmentCharacteristicsBaseType
	NaturalEnvironmentCharacteristicsBaseType extends DIADescriptionType and provides a base abstract type for a subset of types defined as part of the NaturalEnvironmentCharacteristicsType.


5.6.3 Location

5.6.3.1 Introduction

This subclause specifies a tool for describing the location of usage of Digital Items by a User. 

5.6.3.2 Location syntax

<!-- ################################################
-->

<!--  Definition of Location







-->

<!-- ################################################
-->

<complexType name="LocationType">


<complexContent>



<extension base="dia:NaturalEnvironmentCharacteristicsBaseType">




<sequence>





<element name="Location" type="mpeg7:PlaceType"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.6.3.3 Location semantics

Semantics of the LocationType:

	Name
	Definition

	LocationType
	Tool for describing the location of the usage of a Digital Item. 

	Location
	Describes the location of the usage of a Digital Item. The syntax and semantics of PlaceType are specified in ISO/IEC 15938-5.


5.6.3.4 Location examples (informative)

The following example shows the use of Location to express a precise geographic position somewhere in Japan. 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="NaturalEnvironmentCharacteristicsType">




<NaturalEnvironmentCharacteristics xsi:type="LocationType">





<Location>






<mpeg7:GeographicPosition>







<mpeg7:Point longitude="135.75" latitude="35.00" 








altitude="10.00"/>






</mpeg7:GeographicPosition>






<mpeg7:Region>jp</mpeg7:Region>





</Location>




</NaturalEnvironmentCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.6.4 Time

5.6.4.1 Introduction

This subclause specifies a tool for describing the time of usage of Digital Items by a User.

5.6.4.2 Time syntax

<!-- ################################################
-->

<!--  Definition of Time








-->

<!-- ################################################
-->

<complexType name="TimeType">


<complexContent>



<extension base="dia:NaturalEnvironmentCharacteristicsBaseType">




<sequence>





<element name="Time" type="mpeg7:TimeType"/>




</sequence>



</extension>


</complexContent>

</complexType>

5.6.4.3 Time semantics

Semantics of the TimeType:

	Name
	Definition

	TimeType
	Tool for describing the time of the usage of a Digital Item. 

	Time
	Describes the time of the usage of a Digital Item. The syntax and semantics of TimeType are specified in ISO/IEC 15938-5.


5.6.4.4 Time examples (informative)

The following example shows the use of  Time to define an instant on July 10, 1998, at 15:22, in a time zone that is 1 hour different from UTC (Coordinated Universal Time). 

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="NaturalEnvironmentCharacteristicsType">




<NaturalEnvironmentCharacteristics xsi:type="TimeType">





<Time>






<mpeg7:TimePoint>1998-07-10T15:22+01:00</mpeg7:TimePoint>





</Time>




</NaturalEnvironmentCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.6.5 AudioEnvironment

5.6.5.1 Introduction

AudioEnvironment describes the natural audio environment of a particular User. These descriptions can be used by audio resource adaptation engine to deliver the best experience of audio contents. 

5.6.5.2 AudioEnvironment syntax 

<!-- ######################################## 
-->

<!--  Definition of AudioEnvironment     

-->

<!-- ######################################## 
-->

<complexType name="AudioEnvironmentType">


<complexContent>



<extension base="dia:NaturalEnvironmentCharacteristicsBaseType">



<sequence>

   



<element name="NoiseLevel" type="float" minOccurs="0"/>



   

<element name="NoiseFrequencySpectrum" minOccurs="0">






<simpleType>



   



<restriction base="mpeg7:floatVector">








<minLength value="33"/>







<maxLength value="33"/>






</restriction>






</simpleType>




</element>




</sequence>



</extension>


</complexContent>

</complexType>

5.6.5.3 AudioEnvironment semantics

Semantics of the AudioEnvironmentType:

	Name
	Definition

	AudioEnvironmentType
	Tool that describes the natural audio environment of a particular User.

	NoiseLevel
	Describes the noise level as the sound pressure level in dB. 

	NoiseFrequencySpectrum
	This information is acquired by processing the noise signal. The noise level is measured as the sound pressure level in dB for 33 frequency bands of 1/3 octave covering all the human audible bandwidth. The followings are the 33 frequency centers of 1/3 octave:

12.5 Hz, 16 Hz, 20 Hz 

25 Hz, 31 Hz, 40 Hz 

50 Hz, 63 Hz, 80 Hz 

100 Hz, 125 Hz, 160 Hz 

200 Hz, 250 Hz, 315 Hz 

400 Hz, 500 Hz, 630 Hz 

800 Hz, 1000 Hz, 1250 Hz 

1600 Hz, 2000 Hz, 2500 Hz 

3150 Hz, 4000 Hz, 5000 Hz 

6300 Hz, 8000 Hz, 10000 Hz 

12500 Hz, 16000 Hz, 20000 Hz


5.6.5.4 AudioEnvironment examples (informative)

NoiseLevel: This information can be acquired by processing noise signal input from a microphone of the User’s terminal and represented as sound pressure level in decibel (dB), and can be used by an adaptation engine for automatically adjusting the audio signal level to the terminal. The adaptation engine may reside in the terminal and responds automatically to the changing noise level of the environment. When using mobile phone, it is not easy to adjust the volume setting during conversation. One of the applications is when the noise level is relatively high. In this situation, the adaptation engine may increase the signal amplitude so that the intended signal can be audible in such a noisy environment. In the example below, the environmental noise level is 20 dB.

NoiseFrequencySpectrum: This information is acquired by processing noisy signal input from a microphone of the User’s terminal. In the example below, the 30 values represent noise power for 30 1/3-octave frequency band in dB. The adaptation engine can enhance the Users experience by adapting frequency attenuation to the noise characteristics on the basis of this information and send the resulting audio signal to the terminal.

<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="NaturalEnvironmentCharacteristicsType">




<NaturalEnvironmentCharacteristics xsi:type="AudioEnvironmentType">





<NoiseLevel>20</NoiseLevel>





<NoiseFrequencySpectrum>






40 30 20 10 10 10 10 10 10 10 






10 40 40 40 30 30 30 20 20 20






10 10 10 10 10 10 10 10 10 10






10 10 10





</NoiseFrequencySpectrum>




</NaturalEnvironmentCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

5.6.6 IlluminationCharacteristics

5.6.6.1 Introduction
This subclause specifies IluminationCharacteristics which is a tool to describe the overall illumination in the environment where a User's display device is located. Two attributes of illumination are described: the type of illumination (TypeOfIllumination) and the illuminance of the illumination (Illuminance). 

5.6.6.2 IlluminationCharacteristics syntax

<!-- ################################################ -->

<!--   Definition of IlluminationCharacteristics      -->

<!-- ################################################ -->

<complexType name="IlluminationCharacteristicsType">

<complexContent>



<extension base="dia:NaturalEnvironmentCharacteristicsBaseType">



<sequence>





<element name="TypeOfIllumination" minOccurs="0">





<complexType>







<sequence>








<choice>








<element name="ColorTemperature" 










type="mpeg7:unsigned8"/>









<element name="Chromaticity">










<complexType>











<sequence>












<element name="x" type="mpeg7:unsigned14"/>












<element name="y" type="mpeg7:unsigned14"/>











</sequence>










</complexType>









</element>








</choice>







</sequence>






</complexType>




</element>





<element name="Illuminance" type="mpeg7:unsigned13" minOccurs="0"/>



</sequence>


</extension>


</complexContent>

</complexType>

5.6.6.3 IlluminationCharacteristics semantics
Semantics of the IlluminationCharacteristicsType:

	Name
	Definition

	IlluminationCharactersiticsType
	Describes the overall illumination characteristics of the natural environment.

	TypeOfIllumination
	Describes the type of overall illumination.

	ColorTemperature
	Indicates the correlated color temperature of the overall illumination. The value expression is obtained through quantizing the range [1667,25000] into 28 bins in a non-uniform way as specified in ISO/IEC 15938-3.

	Chromaticity
	Indicates the chromaticity of the overall illumination, where

· x: indicates the x coordinate,

· y: indicates the y coordinate,

of the overall illumination in chromaticity coordinates. The value expressions of x and y are obtained through quantizing the range [0,1] into 214 bins in uniform way.

	Illuminance
	Describes the overall illuminance of illumination in units of Lux.


5.6.6.4 IlluminationCharacteristics example (informative)
The overall illumination around a display device affects the perceived color of images on the display device and is a factor causing distortion or variation of perceived color. With the information on the type and illuminance of the overall illumination, such affects on the perceived color can be estimated. For example, such information can be used to estimate the chromatic adaptation of perceived color on chromaticity coordinates. By compensating the estimated distortion, actual distortion caused by the overall illumination can be lessen or removed. The following example shows the use of IlluminationCharacteristics.
<DIA>


<Description xsi:type="UsageEnvironmentType">



<UsageEnvironment xsi:type="NaturalEnvironmentCharacteristicsType">




<NaturalEnvironmentCharacteristics 





xsi:type="IlluminationCharacteristicsType">





<TypeOfIllumination>






<ColorTemperature>159</ColorTemperature>





</TypeOfIllumination>





<Illuminance>500</Illuminance>




</NaturalEnvironmentCharacteristics>



</UsageEnvironment>


</Description>

</DIA>

6 Digital Item resource adaptation tools

6.1 Introduction

This clause specifies tools for the adaptation of Resources in a Digital Item. These tools are divided into four groups.

The first group provides means for Bitstream Syntax Descriptions (BSDs), based on XML. A BSD describes the syntax – in most cases, the high level structure – of a binary media resource. Using such a description, a Digital Item resource adaptation engine can transform the bitstream and the corresponding description using editing-style operations such as data truncation and simple modifications. This transformation can, for instance, be performed under control of an XSLT Style Sheet. It is desirable that Bitstream Syntax Descriptions are independent of specific media resource formats. This enables adaptation of a binary resource to take place at nodes – for instance, network gateways – that are not knowledgeable of the specific resource representation format.

This group of tools therefore includes:

· BSDL (Bitstream Syntax Description Language). BSDL is a normative language based on XML Schema which makes it possible to design specific Bitstream Syntax Schemas describing the syntax of particular media resource formats. These schemas can then be used by a generic processor/software to automatically parse a bitstream and generate its description, and vice versa.

· gBS Schema (generic Bitstream Syntax Schema). This is a normative generic Schema that enables resource format independent bitstream syntax descriptions (gBSDs) to be constructed. As a consequence, it becomes possible for resource format agnostic adaptation engines to transform bitstreams and associated descriptions. In addition, the gBS Schema provides means to describe bitstreams at different levels of detail using a hierarchical approach; for instance, to describe both individual frames and scenes of a video. Finally, resource format specific information as well as semantic handles can be included in a gBSD; for example, frames can be marked by their frame type and a scene can be associated with a marker. The marker can be refered to in descriptions to identify, for instance, the violence level. The latter can be used by an adaptation engine to cut out violent scenes in a lightweight manner.

The conceptual architecture of resource adaptation using BSDs is introduced as well.

The second group of tools in this category is referred to as Terminal and Network QoS. The description tools specified in this group describe the relationship between QoS constraints (e.g., on network bandwidth or a terminal’s computational capabilities), feasible adaptation operations satisfying these constraints and associated media resource qualities that result from adaptation. The AdaptationQoS descriptor therefore provides the means to trade-off these parameters with respect to quality so that an adaptation strategy can be formulated and optimal adaptation decisions can be made in constrained environments.

The third group of tools provides the facilities to link so-called steering description tools and BSDL/gBSD tools in a flexible and extensible way. This allows the creation of a variety of adaptation architectures, e.g. steered by Digital Item resource adaptation tools, UsageEnvironment description tools, ISO/IEC 15398 tools or steered by the User using the Choice/Selection mechanism provided by ISO/IEC 21000-2.

The fourth group of tools deals with Metadata Adaptability. This description tool specifies hint information that can be used to reduce the complexity of adapting the metadata contained in a Digital Item. On the one hand they are used for filtering and scaling and on the other hand for integrating descriptors.

6.2 Bitstream syntax description

6.2.1 Introduction

With binary media resources a variety of adapted versions can be retrieved from a single bitstream by performing simple operations such as data truncation. In order to provide interoperability in Digital Item Adaptation, it is desirable that a processor that is not aware of the specific bitstream coding format can be used for this task. For this, a generic approach is taken by providing a method based on XML for manipulating bitstreams.

A binary media resource consists of a structured sequence of binary symbols, this structure being specific to the coding format. A bitstream is defined as the sequence of binary symbols representing this resource. XML is used to describe the high-level structure of a bitstream; the resulting XML document is called a Bitstream Syntax Description. This description is not meant to replace the original binary format, but acts as an additional layer, similar to metadata. In most cases, it will not describe the bitstream on a bit-per-bit basis, but rather address its high-level structure, e.g. how the bitstream is organized in layers or packets of data. Furthermore, the Bitstream Syntax Description is itself scalable, which means it may describe the bitstream at different syntactic layers, e.g. finer or coarser levels of detail, depending on the application. The Bitstream Syntax Description itself must also be adaptable in order to properly reflect bitstream adaptations. 

With such a description, it is then possible for a resource adaptation engine to transform the Bitstream Syntax Description, for example with an XSLT style sheet, and then generate back an adapted bitstream. In this way, Digital Items will be able to exchange Bitstream Syntax Descriptions and related Transformations, for example in the form of XSLT style sheets.

In order to provide full interoperability, it is necessary that a processor that is not aware of the specific coding format can nevertheless be used to produce a Bitstream Syntax Description, and/or generate a bitstream from its description. For this, a new language based on W3C XML Schema, called Bitstream Syntax Description Language (BSDL), is specified in this subclause. With this language, it is then possible to design specific Bitstream Syntax Schemas describing the syntax of a particular coding format. These schemas can then be used by a generic processor to automatically parse a bitstream and generate its description, and vice-versa. 

BSDL provides means for describing a bitstream syntax which relies on codec specific bitstream syntax schema. This requires an adaptation engine to know the specific schema. In some use cases this is not desired, for instance if the adaptation takes place on devices with constrained resources, e.g., in gateways and proxies. In these cases, a codec independent schema is more appropriate. Therefore, a generic Bitstream Syntax Schema (gBS Schema) is specified. The normative gBS Schema introduces means to describe hierarchies of syntactical units and addressing means for efficient bitstream access.

The gBS Description provides an abstract view on the structure of the bitstream, that can be used in particular when the availability of a specific BS Schema is not ensured. However, for transformations on gBS Descriptions coding format specific information has to be included in attributes of the gBS Description. For the BSDL case, on the other hand all coding format specific information can be provided by the BS Schema which is common to all BS Descriptions following this schema. As a result, smaller descriptions can be obtained with BSDL. Furthermore, the flexibility provided by BSDL for designing BS schemas allows including additional application specific information into the BS Description. 

Depending on the application requirements one or the other technology may be appropriate.

6.2.2 Adaptation architecture 

Figure 8 depicts the architecture of a resource adaptation step. The architecture comprises the original bitstream and its Bitstream Syntax Description, one (or more) Bitstream Syntax Description Transformation(s), the adapted bitstream and its Bitstream Syntax Description and two processors, a Bitstream Syntax Description generator and a bitstream generator. The Bitstream Syntax Description may be the instance of either a specific BS Schema or the normative generic BS Schema defined in this subclause. The output produced in one adaptation step is an adapted bitstream and possibly a transformed Bitstream Syntax Description that correctly references the new bitstream. This output enables the application of multiple successive adaptations. A walkthrough of the process is given below. 
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Figure 8 — Adaptation architecture

The Bitstream Syntax Description generator parses a bitstream described by a BS Schema and generates its BS Description. The bitstream and its Bitstream Syntax Description are subject to the adaptation. An adaptation engine is assumed to determine the optimal adaptation for the media resource given the constraints as provided by the DIA Descriptions. Based on that decision, if the resource is not pre-stored but needs to be derived by adapting an existing resource, then one (or several) Bitstream Syntax Description Transformations is (are) selected to be applied to the input description. The result of these transformations is a new transformed Bitstream Syntax Description which is the base for the generation of the adapted bitstream. 

Note that Figure 8 only provides a high-level view on the bitstream adaptation using tools specified in this clause which does not restrict the combination of several processing steps illustrated in Figure 8, e.g. for efficiency reasons.

6.2.3 Schema hierarchy

BSDL provides a number of built-in datatypes derived from XML Schema, with a specific semantics in the context of generating an adapted bitstream. These datatypes are defined in a schema named Schema for BSDL-1 Extensions. The target namespace of this schema is defined as the URN urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS.

On top of this, BSDL introduces a number of language constructs defining new types of constraints on XML documents. These constructs are added to the XML Schema language by using annotation mechanisms, and are therefore ignored by XML Schema for the validation, but carry specific semantics in the context of description generation. These language extensions are defined in a schema named Schema for BSDL-2 Extensions. This schema imports Schema for BSDL-1 Extensions and its target namespace is defined as the URN urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS.

Applications may define Bitstream Syntax Schemas (BS Schemas) for multimedia coding formats. This specification does not mandate any specific BS Schema. In order to use the built-in datatypes and language constructs of BSDL, these specific schemas need to import one of the schemas above. When the specific BS Schema is to be used for the bitstream generation, then it shall import the Schema for BSDL-1 Extensions. When it is used for the BS Description Generation, then it shall import the Schema for BSDL-2 Extensions. Note that there is no need to also import the Schema for BSDL-1 Extensions, since it is imported by the latter.

Furthermore, this specification defines a generic Bitstream Syntax Schema (gBS Schema). The target namespace of gBS Schema is defined as the URN urn:mpeg:mpeg21:2003:01-DIA-gBSD-NS. This generic schema uses BSDL built-in datatypes for bitstream generation and therefore imports the Schema for BSDL-1 Extensions.

[image: image11.jpg]Schema for
BSDL-1 Extensions

imports imports

Schema for
9B8S Schems imports BSDL-2 Extensions
imports

o l : Codec-specific
Instance o BS Schema

instance of

gBS Description BS Description





Figure 9 — BSD Schema hierarchy

The different inclusion mechanisms between the schemas explained above are illustrated in Figure 9. Boxes in grey are normatively specified within ISO/IEC 21000-7.

6.2.4 Bitstream Syntax Description Language (BSDL)

6.2.4.1 Introduction

XML Schema and BSDL

The role of XML Schema is to define a set of constraints on XML documents. BSDL is defined on top of XML Schema by adding a new functionality, which is to enable a generic BSDL processor to generate a BS Description for a given bitstream, and to re-generate a bitstream using a corresponding BS Description. 

For this, and in a first step, BSDL defines a set of built-in datatypes and attributes in a schema named Schema for BSDL-1 Extensions having the URN urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS as namespace. BS or gBS Schemas may then import this schema and use these built-in datatypes and attributes, which carry specific semantics in the context of bitstream generation.

In a second step, BSDL introduces a set of new language extensions in the form of attributes and schema components which carry specific semantics in the context of description generation. These language constructs are added to XML Schema as application-specific annotations, and their syntax is specified in a schema named Schema for BSDL-2 Extensions. Note that since they are language extensions and contrarily to the Schema for BSDL-1 Extensions, they are ignored in the XML Schema validation process. 

Furthermore, BSDL defines a set of restrictions on the use of XML Schema components, which are specified in this subclause, but are not reflected in the schemas introduced above.

In the following, the set of extensions and restrictions required for the bitstream generation process is referred to as BSDL-1, and the set required for the BS Description generation process is referred to as BSDL-2, where BSDL-1 is a subset of BSDL-2.

Note that all the restrictions introduced by BSDL only apply to the elements that take part in the bitstream generation. There is no restriction on attributes since they are ignored by BSDL parsers, nor on potential elements declared in the schema, but not used in the BS Description. For these reasons, the BSDL restrictions can only be checked while generating the bitstream (BSDL-1) or the BS Description (BSDL-2).

Lastly, the BS Schema does not force the conformance of a bitstream to a given format, since this usually implies verifying the value of the parameters, while BSDL is only concerned on how they are binary-encoded. The bitstream conformance is therefore outside the scope of BSDL.

Annotation mechanisms of XML Schema

XML Schema provides two ways of adding application-specific annotations. Firstly, all schema components can contain an xsd:annotation component, which itself can contain an xsd:appinfo component, intended as a placeholder for application-specific information. Secondly, all XML Schema components allow attributes with non-schema namespace, which leaves the possibility to add new attributes to some schema components by qualifying them with a specific namespace. 

BSDL-2 uses these features to define two kinds of language extensions to XML Schema:

· BSDL components are new schema components similar to XML Schema components. They are added to the schema via xsd:annotation and xsd:appinfo.

· BSDL attributes are new attributes characterising an XML Schema component.

The two types of extensions are qualified with the BSDL-2 namespace. Their syntax is specified in the Schema for BSDL-2 Extensions given in subclause 6.2.4.3. Note that in XML Schema, application info does not intervene in the validation, which means an XML Schema validator will not validate the content of the xsd:appinfo schema component against its schema. The same applies to attributes with non-schema namespace. It is therefore up to the BSDL parser to check that the attributes and schema components with BSDL-2 namespace follow the syntax specified in the Schema for BSDL-2 Extensions.

Extensibility of BSDL

By construction, BSDL inherits from the extension mechanisms of XML Schema. 

In the BS Schema, any attribute with a namespace different from XML Schema and BSDL is therefore allowed and ignored. The xsd:appinfo component may also contain application-specific information from another namespace. As a general rule, the BSDL parser ignores any schema component or attribute with a namespace different from XML Schema and BSDL.

In the BS Description, the BSDL parser ignores attributes that are not within the BSDL or the XML Schema Instance (http://www.w3.org/2001/XMLSchema-instance) namespaces. This leaves the possibility to a schema author to add application-specific information as attributes to the BS Description, which will not interfere with the bitstream generation. 

Lastly, BSDL uses an escape mechanism in the form of an attribute named ignore to indicate that a given element and its descendants should be ignored by the BSDtoBin parser. This allows the schema author to add application-specific information to the BS Description as an XML fragment without interfering with the bitstream generation. Otherwise, any element content is interpreted as data to be binary-encoded and appended to the output bitstream.
BSDL parsers

A BSDL parser is a generic term encompassing the following two parsers:

· A BSDtoBin parser, which is a generic processor using a BS Schema to parse a possibly transformed BS Description and generate the corresponding bitstream.

· A BintoBSD parser, which is a generic processor using a BS Schema to parse a bitstream and generate the corresponding BS Description.

The BSDtoBin parser requires the BS Schema to import the Schema for BSDL-1 Extensions, while the BintoBSD parser requires the Schema for BSDL-2 Extensions.

6.2.4.2 Bitstream generation: BSDL-1

6.2.4.2.1 Introduction

Structural aspects

A major aspect of the Bitstream Syntax Description is that data should be embedded as element content and not in an attribute, since the order of attributes in XML is not significant: should attributes contain symbols to be added to the output bitstream, then an external knowledge would be required to specify in what order they should be processed. Any attribute declaration in the schema will therefore be ignored, as long as it is valid for XML Schema except for the start and length attributes of the bitstreamSegment built-in datatype, which carry specific semantics in the context of bitstream generation.

Another major principle is that a type must be assigned to each element of the instance, since this is required to specify the encoding scheme of the element content. Consequently, mixed content models are excluded from BSDL, since in this case the character data inserted between the child elements of such an element have no type assigned by the schema. When specified, the mixed attribute of xsd:complexType or xsd:complexContent shall be set to false.

Similarly, the declaration of an element with no type or as an xsd:anyType or xsd:anySimpleType cannot be processed unless the type is superseded in the instance by the xsi:type attribute indicating a relevant simple or complex type. Note that this behaviour cannot be forced by the schema. It is up to the mechanism generating the description to specify the type definition in the instance.

Lastly, wildcard mechanisms (xsd:any) are prohibited in BSDL.

Datatype model in BSDL

XML Schema defines a datatype as a 3-tuple consisting of (see section 2.1 of [7]):

· a set of distinct values, called its value space, 

· a set of lexical representations, called its lexical space, and

· a set of facets that characterize properties of the value space, individual values or lexical items. 

BSDL defines a datatype by adding a fourth component: 
· a set of binary representations, called its binary space, uniquely defined for a given value.

BSDL restricts the use of XML Schema built-in datatypes to those for which a binary representation can be defined.  For example, xsd:integer represents the mathematical concept for an unbounded integer. No implicit binary representation may be assigned to this type, which is therefore excluded from BSDL. On the other hand, xsd:int is derived from xsd:integer by restricting its value space to the values that may be represented on four bytes (xsd:minInclusive=-2147483648 and xsd:maxInclusive=2147483647). BSDL imports this type and assigns a binary representation on four bytes. Lastly, the use of xsd:anyType or xsd:anySimpleType is allowed in the schema only if the actual type is specified in the instance with the xsi:type attribute in the description, and if this type is allowed by BSDL.

For some datatypes such as xsd:int, the encoding length is fixed. They are said to have a definite length. For other datatypes such as xsd:hexBinary, the length is not a priori known, and depends on the actual instance value. Such datatypes are said to have an indefinite length and are further specified in subclause 6.2.4.3.1 

XML Schema built-in datatypes 

The list of XML Schema built-in datatypes allowed in BSDL is given in the table below.  The number in the first column refers to the section of XML Schema specification [7] where the datatype is defined. The number in the third column indicates the number of bytes on which the type is encoded when it has a definite length. 
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 — List of XML Schema built-in datatypes used in BSDL

	See Section 
	Datatype name
	Encoding length

	3.2.1
	xsd:string
	Indefinite

	3.2.4
	xsd:float
	4

	3.2.5
	xsd:double
	8

	3.2.15
	xsd:hexBinary
	Indefinite

	3.2.16
	xsd:base64Binary
	Indefinite

	3.3.16
	xsd:long
	8

	3.3.17
	xsd:int
	4

	3.3.18
	xsd:short
	2

	3.3.19
	xsd:byte
	1

	3.3.21
	xsd:unsignedLong
	8

	3.3.22
	xsd:unsignedInt
	4

	3.3.23
	xsd:unsignedShort
	2

	3.3.24
	xsd:unsignedByte
	1


All integer types (xsd:long, xsd:int, xsd:short, xsd:byte) and their unsigned derivatives (xsd:unsignedLong, xsd:unsignedInt, xsd:unsignedShort, xsd:unsignedByte) are encoded in big-endian. BSDL does not provide equivalent types for little-endian, but the BS Schema author still has the possibility to specify a little-endian value by decomposing it into several ordered bytes.

xsd:float and xsd:double are defined in XML Schema as single (resp. double) precision 32-bit (resp. 64-bit) floating point type of IEEE 754-1985 [8], and should be encoded as such.

xsd:string is currently coded as ASCII.

Other XML Schema types are excluded from BSDL, either because they are not used in a multimedia bitstream, such as types related to dates, time or duration, or because they have no implicit binary representation.

BSDL built-in datatypes

In addition to the XML Schema built-in datatypes listed above, BSDL provides two built-in datatypes named byteRange and bitstreamSegment. Their syntax is defined in the Schema for BSDL-1 Extensions. They carry specific semantics in the context of bitstream generation explained in 0 and have an indefinite length similarly to xsd:hexBinary and xsd:base64Binary.

Facets 

XML Schema facets characterize a value space along independent axes or dimensions (see section 2.4 of [7]). Since BSDL does not consider the values of types but only their binary representations, XML Schema facets are ignored by BSDL-1, except for the xsd:maxExclusive facet as explained below.

The xsd:maxExclusive indicates the number of bits with which an unsigned integer value should be encoded if the two following conditions are met:

· It applies to one of xsd:unsignedLong, xsd:unsignedInt, xsd:unsignedShort or xsd:unsignedByte.

· It directly constrains an XML Schema built-in datatype.

Otherwise, it is ignored by BSDtoBin. In particular, xsd:maxExclusive facets added further down in the derivation tree (i.e. to derive a type itself User-derived) have no impact on the encoding. 

The number of bits is calculated as the logarithm in base 2 of the xsd:maxExclusive value, rounded up to the next integer value. 

Simple type derivation

As in XML Schema, the author of a schema may define his/her own datatypes by deriving them from built-in types. In the derivation by restriction, the facets constraining the values are ignored by BSDL, except for xsd:maxExclusive as seen above. In the derivation by list, the different items of the list are binarized following the coding scheme of the base type and successively appended to the bitstream. Lastly, the derivation by union is allowed as long as the type is explicitly stated in the instance with the xsi:type attribute. Note that as for the use of xsd:anyType, there is no way to force this behaviour in the schema.

6.2.4.2.2 Schema for BSDL-1 Extensions

<?xml version="1.0"?>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->

<!-- Schema for BSDL-1 Extensions -->

<schema

targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:bsdl-1="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"

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


<annotation>



<documentation>

         Schema for BSDL-1 Extensions

       </documentation>


</annotation>


<import namespace="urn:mpeg:mpeg21:2003:01-DIA-NS"/>


<!-- #################################### -->


<!--    BitstreamSyntaxDescriptionType    -->


<!-- #################################### -->


<complexType name="BSDType" abstract="true">



<complexContent>




<extension base="dia:DIADescriptionType"/>



</complexContent>


</complexType>


<!-- #################################### -->


<!--          BSDL Attributes             -->


<!-- #################################### -->


<attribute name="ignore" type="boolean"/>


<!-- #################################### -->


<!--       BSDL Built-in Datatype         -->


<!-- #################################### -->


<simpleType name="byteRange">



<restriction>




<simpleType>





<list itemType="nonNegativeInteger"/>




</simpleType>




<length value="2"/>



</restriction>


</simpleType>


<complexType name="bitstreamSegment">



<complexContent>




<restriction base="anyType">





<attribute name="start" type="nonNegativeInteger" use="optional"/>





<attribute name="length" type="nonNegativeInteger" use="required"/>




</restriction>



</complexContent>


</complexType>

</schema>

6.2.4.2.3 Semantics of BSDL-1 structural extensions

The following attribute is to be used in the BS Description.

	Name
	Definition

	ignore
	Attribute indicating, when set to true, that the BSDL parser should ignore the current element and its descendants. This allows the schema author to add application-specific information in the form of an XML fragment in the BS Description without interfering with the bitstream generation process. Note that this attribute may also be declared in the BS Schema with an xsd:fixed or xsd:default attribute set to true. In this case, the BSDL parsers will consider its default value and hence ignore the corresponding element.


6.2.4.2.4 Semantics of BSDL-1 datatypes extensions

The following datatypes are to be used in the BS Schema as such or derived.

	Name
	Definition

	BSDType
	Tool for describing the structure of the bitstream syntax. This type provides an abstract type for the root element defined within a BS Schema or the gBSDType defined within the gBS Schema.

	byteRange
	BSDL built-in datatype indicating the byte range of the resource identified by the base URI of the current element, as defined in XML Infoset [9]. It consists in a list of two non-negative integers. The first integer parameter indicates the first byte offset of the relevant range of data, the first byte of the resource having the number 0, and the second parameter indicates its length in bytes. 

	bitstreamSegment
	BSDL built-in complex type indicating a bitstream segment. The start and length attributes respectively indicate the offset of the first byte of the segment and its length. The BSDtoBin parser copies the relevant data segment only if the current element has no child elements. This built-in datatype is provided for compatibility with gBS Schema (see subclause 6.2.4.4) and shall not be used for BS Description generation (BSDL-2).


The base URI of an element may be defined via the xml:base attribute, as specified in XML Base [10], or inherited from the parent element or document. When relative, the URI is resolved against the base URI of the parent element or document, following the rule given in the URI specification [11] (in [11], see section 5.2 for resolution mechanism and Annex C.1 for examples). Specifying the base URI at the root level allows to factorise the base URI declaration so that each element of type byteRange does not need to declare it.

Note that strictly speaking, bitstreamSegment is not a datatype as defined within XML Schema for simple types, but a built-in complex type. For simplification, however, this specification does not make the distinction when talking about BSDL-1 datatypes.

6.2.4.2.5 Examples (informative)

Use of the ignore attribute

In BSDL-1, the ignore attribute is used in the BS Description to indicate, if set to true, that the element it characterizes should be skipped by the BSDtoBin parser. Note that it is also possible to set its default value in the BS Schema. In the example below, the someOtherAnnotation element is declared in the schema with a default value for its attribute ignore set to true. It is thus not necessary to repeat the attribute in the BS Description.

This mechanism allows adding application-specific information in the description without interfering with the bitstream generation. Such information may be the output of a post-processing step or any annotation mechanism and, unlike the regular description elements, is not read from the bitstream. If the BS Schema is also used for BSDL-2, it is then necessary to indicate that the BintoBSD parser should skip the element declaration by setting the default or fixed value of the attribute ignore to true. In the example below, the someOtherAnnotation element declaration is skipped by the BintoBSD parser. On the other hand, the someAnnotation element declaration cannot be used in a BSDL-2 schema.

<!-- Schema example -->

<xsd:import namespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS" 

            schemaLocation="BSDL-1.xsd"/>

<!-- This element declaration should not be used for BintoBSD -->

<xsd:element name="someAnnotation">

  <xsd:complexType>

    <!-- Whatever simple or complex content here -->

    <xsd:attribute ref="bsdl-1:ignore"/>

  </xsd:complexType>

</xsd:element>

<!-- This element is ignored by BintoBSD -->

<xsd:element name="someOtherAnnotation">

  <xsd:complexType>

    <!-- Whatever simple or complex content here -->

    <xsd:attribute ref="bsdl-1:ignore" default="true"/>

  </xsd:complexType>

</xsd:element>

<!-- and so on -->

<!-- Description example -->

<rootElement>

  <someAnnotation bsdl-1:ignore="true">This text is ignored by BSDtoBin

  </someAnnotation>

  <someOtherAnnotation>This text is also ignored by BSDtoBin

  </someOtherAnnotation>

</rootElement>

Use of xsd:maxExclusive facet

A User-derived type is the last node of a derivation tree where the root node is a built-in XML Schema datatype. To determine the number of bits used for encoding, only the xsd:maxExclusive facet used in the first derivation step (i.e. the one restricting the built-in XML Schema datatype) will be taken into consideration. 

In the example below, the another4BitInteger type is encoded on 4 bits even if its value is bound by 2. Similarily, the another8BitInteger type is encoded on 8 bits.

<!-- the following type will be encoded on 4 bits -->

<xsd:simpleType name="a4BitInteger">

  <xsd:restriction base="xsd:unsignedByte">

    <xsd:maxExclusive value="16"/>

  </xsd:restriction>

</xsd:simpleType>

<!-- the following type will be encoded on 4 bits -->

<xsd:simpleType name="another4BitInteger">

  <xsd:restriction base="a4BitInteger">

    <xsd:maxExclusive value="2"/>

  </xsd:restriction>

</xsd:simpleType>

<!-- the following type will be encoded on 8 bits -->

<xsd:simpleType name="a8BitInteger">

  <xsd:restriction base="xsd:unsignedByte"/>

</xsd:simpleType>

<!-- the following type will be encoded on 8 bits -->

<xsd:simpleType name="another8BitInteger">

  <xsd:restriction base="a8BitInteger">

    <xsd:maxExclusive value="4"/>

  </xsd:restriction>

</xsd:simpleType>

Note that the behaviour of the BiM encoding mechansim specified in ISO/IEC 15938-1 is the opposite of what is explained here: while BiM uses the most constraining facet (i.e. the xsd:maxExclusive facet with the smaller value) to encode the value on the smaller number of bits, BSDL considers the less constraining facet.

6.2.4.3 BS Description generation: BSDL-2

6.2.4.3.1 Introduction

Restrictions on structural aspects

This subclause does not define further restrictions on structure than BSDL-1.

Variables

One of the key features of BSDL-2 is the use of variables, the value of which should be read from the bitstream. This is required for example when a bitstream contains a segment of data, the length of which is given by another field previously found in the bitstream. In order to parse this segment, the BintoBSD Parser needs to retrieve this field and evaluate its value. It is therefore necessary to locate an upstream parameter (i.e. previously found in the bitstream) and evaluate its value.

While parsing a bitstream, the BintoBSD Parser progressively instantiates the Bitstream Syntax Description. As soon as a field is parsed, the corresponding XML element is instantiated and added to the Description. A data field which length or number of occurrences depend on a field found earlier in the bitstream can thus be read by locating and evaluating this parameter in the partially instantiated XML document. 

For this, BSDL declares variables by using XPath expressions, as specified in XPath 1.0 [12]. XPath defines four basic types (see section 1 of the specification):

· node-set (an unordered collection of nodes without duplicates) 

· boolean (true or false) 

· number (a floating-point number) 

· string (a sequence of UCS characters)

XPath expressions are evaluated relatively to a reference node, called context node. BSDL uses variables in the form of XPath expression for three cases:

· Number of occurrences of a particle (nOccurs attribute). In this case, the evaluation of the XPath expression should yield a number casted as an integer and the context node is the parent element of the current particle.

· Conditional occurrence of a particle (if attribute). In this case, the evaluation of the XPath expression should yield a boolean and the context node is the parent element of the current particle.

· Value of the length facet. In this case, the evaluation of the XPath expression should yield a number casted as an integer and the context node is the element, the type of which is constrained by the current facet.

If the description is qualified, i.e. if the schema defines a target namespace, then the XPath expression should use a qualified name, and this, even if a default namespace is defined. Furthermore, even though a prefix is only a local abbreviation of a namespace, the same prefix should be used for the schema and the XPath expression which is evaluated in the Description document. 

Note that to validate the instance, XML Schema does not require the prefixes used in the instance to be the same as in the schema. However, when generating the Description, the BintoBSD software will use the same prefix such that the qualified XPath expression may be evaluated in the generated document.

Facets

BSDL-2 introduces a set of new facets to specify constraints on BSDL and XML Schema datatypes. Since XML Schema does not allow a User to add his/her own facets, they are declared in the BSDL namespace and added to the xsd:restriction component via the annotation mechanism, i.e. the xsd:annotation/xsd:appinfo combination.

The list of BSDL facets currently consists of length, startCode and endCode. They are used to constrain xsd:hexBinary, xsd:base64Binary and byteRange built-in datatypes.

Note that the xsd:length should not be used to constrain the byteRange datatype since in this case, it specifies the number of items in the list (here, always 2: the start and length information). The length facet defined in BSDL-2 should be used to specify the length, whether it is constant or variable.

Note that if a datatype with indefinite length (xsd:hexBinary, xsd:base64Binary and byteRange) is not constrained by either a xsd:length, length, startCode or endCode facet, then the bitstream is parsed until the end of file.

Restrictions on simple type derivation by list

The derivation by list shall be constrained by an xsd:length or a length facet such that the BintoBSD Parser knows how many items to read from the Bitstream. If the number of items is a constant, then both xsd:length or length may be indifferently used. Otherwise, length is required with an XPath expression specifying the number.

Conditional statements in the member types of an xsd:union

As seen above, the use of xsd:union is allowed in BSDL-1 as long as the type is explicitly stated in the instance document with the xsi:type attribute. On the other hand, a deterministic decision mechanism is required in BSDL-2; otherwise, the BintoBSD parser cannot decide which type to instantiate. For this, it is possible to assign conditional statements to the member types of a xsd:union as follows. The xsd:memberTypes attribute of the xsd:union gives a list of named simple types. A conditional statement is assigned to each of the member types with the ifUnion component. The BintoBSD parser will evaluate the XPath expression contained in the first ifUnion. If evaluated as true, then the element is read as the corresponding type. Otherwise, the BintoBSD parser will evaluate the second XPath expression and so on. Note that the number of XPath expressions should not be greater than the number of member types, but may be smaller. In this case, the member types with no corresponding conditional statements are assigned a default true. For example, if the xsd:memberTypes attribute lists four member types and if three conditional statements are provided, but all resolve to false, then the fourth type is instantiated. This acts as a default mechanism.

Note that the alternative syntax with nested anonymous simple types – instead of using the xsd:memberTypes attribute giving a list of named types – does not allow the BintoBSD parser to fill the xsi:type attribute in the instance with the name of the used type (since it is anonymous). In this case, the BintoBSD parser will produce a warning, and will not write the xsi:type attribute. With no xsi:type attribute, the BSDtoBin parser will use the first type as default. This mechanism is used in BSDL-2 only. The BSDtoBin parser will ignore the ifUnion statements and will rely on the xsi:type attribute. In the current implementation, if no conditional statement is provided in the xsd:union, the BintoBSD parser will produce a warning and will instantiate the first type in the member types (similar behaviour to BSDtoBin as seen above). Same behaviour if all XPath expressions are evaluated as false.

6.2.4.3.2 Schema for BSDL-2 Extensions

<?xml version="1.0"?>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->

<!-- Schema for BSDL-2 Extensions -->

<schema

targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:bsdl-2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS">


<annotation>



<documentation>

         Schema for BSDL-2 extensions

         This schema introduces new language constructs to be added to XML Schema

         through its two extension mechanisms:

           - attribute with non-schema namespace

           - appinfo

         The attributes and elements declared in this schema are therefore

         **not** validated by XML Schema !!

      </documentation>


</annotation>


<import namespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"/>


<!-- #################################### -->


<!--          Types definitions           -->


<!-- #################################### -->


<!-- The following types define

         a general XPath expression,

         a boolean XPath expression,

         an integer XPath expression

       Note that since there is no validation anyway,

       these defintions are for documentation only.

   -->


<simpleType name="xPathExpression">



<restriction base="string"/>


</simpleType>


<simpleType name="booleanXPathExpression">



<restriction base="bsdl-2:xPathExpression"/>


</simpleType>


<simpleType name="integerXPathExpression">



<restriction base="bsdl-2:xPathExpression"/>


</simpleType>


<!-- #################################### -->


<!--          BSDL Attributes             -->


<!-- #################################### -->


<!-- The following attributes apply to particles:

         sequence, choice and all,

         element and group when they are not at the schema level

   -->


<attribute name="nOccurs" type="bsdl-2:integerXPathExpression"/>


<attribute name="if" type="bsdl-2:booleanXPathExpression"/>


<attribute name="ifNext" type="hexBinary"/>


<!-- The following attribute applies to schema -->


<attribute name="rootElement" type="QName"/>


<!-- #################################### -->


<!--            BSDL Facets               -->


<!-- #################################### -->


<element name="length" type="facet"/>


<element name="startCode" type="facet"/>


<element name="endCode" type="facet"/>


<!-- #################################### -->


<!--       BSDL Schema Components         -->


<!-- #################################### -->


<!-- The following component is to be used as as child element




of xsd:union via the xsd:annotation/xsd:appinfo




combination -->


<element name="ifUnion">



<complexType>




<complexContent>





<extension base="annotated">






<attribute name="value" type="bsdl-2:booleanXPathExpression"







use="required"/>





</extension>




</complexContent>



</complexType>


</element>

</schema>

6.2.4.3.3 Semantics of BSDL-2 structural extensions

	Name
	Definition

	nOccurs
	Attribute specifying the number of occurrences of an XML Schema particle. Its value is an XPath expression that should be resolved in the partially instantiated Description as a number casted into an integer.

It applies to xsd:element and xsd:group when they are not at the schema top level, xsd:sequence, xsd:choice and xsd:all.

	if
	Attribute specifying a conditional expression on the occurrence of a particle. Its value is an XPath expression that should be resolved in the partially instantiated Description as a boolean. This expression is evaluated for each potential occurrence of the same particle.

It applies to xsd:element and xsd:group when they are not at the schema top level, xsd:sequence, xsd:choice and xsd:all.

	ifNext
	Attribute specifying a conditional expression on the occurrence of a particle, a global element or group. This expression is evaluated for each potential occurrence of the same particle. It contains one or two hexadecimal strings, formatted according to the lexical representation of the xsd:hexBinary type. In case two hexadecimal strings are specified, they should be separated by a dash character ('-'), have the same length in bytes and the first value should be lower than the second one. In this case, they define a range of possible values, including the minimum and maximum boundaries.

If one string is specified, then the particle is parsed if the sequence of next bytes downstream is equal to the given value. If two strings are specified, then the particle is parsed if the sequence of next bytes is within the given range.

It applies to xsd:element, xsd:group, xsd:sequence, xsd:choice and xsd:all. However, it cannot simultaneously be used in a local element declaration using the xsd:ref attribute and in the top-level element declaration the xsd:ref value resolves to. The same rule applies to xsd:group.

	rootElement
	Attribute applying to the xsd:schema component and indicating the qualified name of the root element the BintoBSD parser should start to parse. In case there is one element declared at the top schema level, this attribute is not necessary.

It applies to xsd:schema.


Note that since nOccurs is ignored by XML Schema, the allowed range declared by xsd:minOccurs and xsd:maxOccurs should cope with the expected value. Similarly, if a if is specified, then xsd:minOccurs should be set to zero in case the condition is evaluated as false.
6.2.4.3.4 Semantics of BSDL-2 datatypes extensions

	Name
	Definition

	length
	Facet specifying the length in bytes of xsd:hexBinary, xsd:base64Binary and byteRange, and the number of items in a derivation by list (xsd:list).

Its value is an XPath expression that should be evaluated in the partially instantiated Description as a number casted into an integer, giving the length in bytes of the datatype.

No more than one instance of bsdl-2:length should be used in the same xsd:restriction. Furthermore, it should not be used simultaneously with the xsd:length, startCode or endCode facets.

	startCode
endCode
	Facets constraining the data read by xsd:hexBinary, xsd:base64Binary and byteRange by specifying a flag or a range of flags until which the bitstream should be read.

They contain one or two hexadecimal strings, formatted according to the lexical representation of the xsd:hexBinary type. In case two hexadecimal strings are specified, they should be separated by a dash character ('-'), have the same length in bytes and the first value should be lower than the second one. In this case, they define a range of possible values, including the minimum and maximum boundaries. If one string is specified, then the bitstream is parsed until if the sequence of next bytes downstream is equal to the given value. If two strings specified, then the bitstream is parsed until the sequence of next bytes is within the given range.

For startCode, the flag is exclusive, i.e. the bitstream is parsed up to the last byte before the given sequence of byte. For endCode, the flag is inclusive, i.e. the bitstream is parsed up to the last byte of the sequence.

Several startCode and endCode facets may simultaneously be used in the same xsd:restriction. In this case, the bitstream is parsed until one of the flag is found. On the hand, it should not be used simultaneously with the xsd:length or length facets.

	ifUnion
	Component specifying conditional statements on the member types of a xsd:union. It contains an XPath expression that should be evaluated in the partially instantiated Description as a boolean.


6.2.4.3.5 Examples (informative)

Use of the rootElement attribute

XML Schema allows several global elements, i.e. declared at the root of the schema. While this has no impact on BSDL-1, this introduces an ambiguity for BSDL-2 since the BintoBSD Parser then does not know what is the root element to read from the bitstream. To solve this issue, the rootElement attribute should be added to xsd:schema to indicate the qualified name of the root element to be parsed. In the example below, the BintoBSD parser will start by parsing the pref:elt1 element.

<?xml version="1.0" ?>

<xsd:schema 

  xmlns:xsd="http://www.w3.org/2001/XMLSchema" 

  elementFormDefault="qualified" 

  targetNamespace="http://www.example.com/myNamespace"

  xmlns:pref=" http://www.example.com/myNamespace "

  xmlns:bsdl="urn:mpeg:mpeg21:dia:2003:01-DIA-BSDL2-NS"

  bsdl-2:rootElement="pref:elt1">

  <!-- Root element declaration -->

  <xsd:element name="elt1">

    <!-- and so on -->

  </xsd:element>

  <!-- Another global element declaration -->

  <xsd:element name="elt2">

    <!-- and so on -->

  </xsd:element>

</xsd:schema>

Use of the nOccurs, if and ifNext attributes

The use of nOccurs and if attributes is similar to xsd:minOccurs and xsd:maxOccurs, i.e. it may apply to xsd:element and xsd:group when they are not at the schema top level, xsd:sequence, xsd:choice and xsd:all. On the other hand, the ifNext may also be used in a global element declaration. In the example below, ifNext is used in local element declarations (elt1 and elt2) and in global element declaration (see elt3), but cannot be used simultaneously in the global and local declaration of the same element.

In the example below, the behaviour of the BSDtoBin parser is the following:

The BSDtoBin starts by instantiating a rootElt. Since its content model is an xsd:choice, it then tries to instantiate elt1. Since the default value of xsd:minOccurs and xsd:maxOccurs is 1, it tries to instantiate one occurrence of it. For this, it first evaluates the boolean XPath expression given by the if attribute and compares the next bytes in the stream to the value FF01 given by the ifNext attribute. If both conditions are true, then an elt1 is instantiated. 

Otherwise, BSDtoBin tries to instantiate elt2 an indefinite number of occurrences since the xsd:maxOccurs value is set to unbounded. For this, it tests whether the next bytes in the stream correspond to the sequence FF02. If yes, then an elt2 is parsed, and BintoBSD successively instantiates further occurrences of the elt2 as long as the next bytes correspond to the FF02 sequence. In other terms, the test on the next bytes is performed for each occurrence of elt2.

Otherwise (neither elt1 nor elt2 could be instantiated), BintoBSD tries to parse elt3. The number of occurrences is given by the XPath expression of the nOccurs attribute which is evaluated in the instantiated DOM tree. Note that xsd:maxOccurs is set to unbounded so that the output description is still valid with respect to the schema. BintoBSD then instantiates elt3 the corresponding number of times. Even though the number of occurrences is fixed by nOccurs, the test on the next bytes (that should correspond to the ifNext value FF03) is performed for each occurrence. If the test is false before the number of occurrences has been reached, then the bitstream does not comply to the schema and BintoBSD fails.

Note that if a if or ifNext test is specified for a particle, then its number of occurrences should be set accordingly. In an xsd:sequence, the xsd:minOccurs should be set to zero in case the test is false. In a xsd:choice on the other hand, the optional occurrence of the particle is already implicit in the content model and does not need to be specified by xsd:minOccurs.

<?xml version="1.0" encoding="UTF-8"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" 

           targetNamespace="http://www.example.com/myNamespace"

           xmlns:pref=" http://www.example.com/myNamespace "

           xmlns:bsdl-1="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"

           xmlns:bsdl-2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"

           bsdl-2:rootElement="pref:rootElt">

  <xsd:element name="rootElt">

    <xsd:complexType >

      <xsd:choice>

        <xsd:element name="elt1" bsdl-2:if="someBooleanXPathExpressionHere" 

                    bsdl-2:ifNext="FF01">

          <!-- type definition here -->

        </xsd:element>

        <xsd:element ref="pref:elt2" maxOccurs="unbounded" bsdl-2:ifNext="FF02"/>

        <xsd:element ref="pref:elt3" maxOccurs="unbounded" 

                               bsdl-2:nOccurs="someIntegerXPathExpressionHere"/>

      </xsd:choice>

    </xsd:complexType> 

  </xsd:element>

  <xsd:element name="elt2">

    <!-- type definition here -->

  </xsd:element>

  <xsd:element name="elt3" bsdl-2:ifNext="FF03">

    <!-- type definition here -->

  </xsd:element> 

</xsd:schema>

Use of facets constraining an indefinite length datatype 

The example below shows how the length facet is used to constrain the length of the byteRange datatype with a variable value for the MarkerData element. Furthermore, the xsd:length is used to constrain the xsd:hexBinary type to a length of two.

<xsd:element name="SIZ">

  <xsd:complexType>

    <xsd:sequence>

      <xsd:element ref="jp2:Marker"/>

      <xsd:element name="LMarker" type="xsd:unsignedShort"/>

      <xsd:element name="MarkerData">

        <xsd:simpleType>

          <xsd:restriction base="bsdl-1:byteRange">

            <xsd:annotation><xsd:appinfo>

              <bsdl-2:length value="../jp2:LMarker - 2"/>

            </xsd:appinfo></xsd:annotation>

          </xsd:restriction>

        </xsd:simpleType>

      </xsd:element>

    </xsd:sequence>

  </xsd:complexType>

</xsd:element>

<xsd:element name="Marker">

  <xsd:simpleType>

      <xsd:restriction base="xsd:hexBinary">

          <xsd:length value="2"/>

      </xsd:restriction>

  </xsd:simpleType>

</xsd:element>

Use of conditional statements in xsd:union 

In the example below, three conditional statements are listed in the xsd:union component. The BintoBSD parser first evaluates the XPath expression of the first ifUnion. If the result is true, then it instantiates a pref:b1 type. Otherwise, it evaluates the XPath expression of the following ifUnion and so on, until a type is found with no ifUnion component or a ifUnion evaluated as true. in the example, if the three XPath expressions are evaluated as false, then a pref:b4 type is instantiated.

<xsd:element name="elt1">

  <xsd:simpleType>

    <xsd:union memberTypes="pref:b1 pref:b2 pref:b3 pref:b4">

      <xsd:annotation>

        <xsd:appinfo>

          <bsdl-2:ifUnion value="../pref:someOtherElt &lt; 2"/>

          <bsdl-2:ifUnion value="../pref:someOtherElt &lt; 4"/>

          <bsdl-2:ifUnion value="../pref:someOtherElt &lt; 8"/>

        </xsd:appinfo>

      </xsd:annotation>

    </xsd:union>

  </xsd:simpleType>

</xsd:element>

Example: Video Object Layer, sprite_enable parameter

The Video Object Layer of ISO/IEC 14496-2 uses a parameter named sprite_enable, which is one or two bits long, depending on the value of another parameter video_object_layer_verid.

	if (video_object_layer_verid == ‘0001’)
	
	

	sprite_enable
	1
	bslbf

	Else
	
	

	sprite_enable
	2
	uimsbf


When designing a BSDL-2 schema, we declare a single element sprite_enable. Its type is defined as a xsd:union between bt:b1 and bt:b2 (built-in types of 1 and 2 bit long unsigned integer), and the test is defined as the XPath expression mp4:video_object_layer_verid = 2. 

Warning: if an integer XPath expression cannot be resolved, then the XPath API returns an exception. On the other hand, in the same case, a boolean XPath expression will return false. A false value returned by an XPath expression may thus mean that the test was false or that it could not be evaluated. This is why the test is specified in this order to cope with the case the parameter mp4:video_object_layer_verid cannot be found.

<xsd:element name="sprite_enable">

  <xsd:simpleType>

    <xsd:union memberTypes="bt:b2 bt:b1">

      <xsd:annotation>

        <xsd:appinfo>

          <bsdl-2:ifUnion value="mp4:video_object_layer_verid = 2"/>

        </xsd:appinfo>

      </xsd:annotation>

    </xsd:union>

  </xsd:simpleType>

</xsd:element>

Integration of BS Schemas and BS Descriptions into ISO/IEC 21000-2

This section contains some informative examples that demonstrate how to integrate BS Schemas and BS Descriptions into Part 2 of ISO/IEC 21000, the Digital Item Declaration (DID).

<did:DIDL>

   <did:Item>

      <!-- ============ The BS Schema ================================ -->

      <did:Descriptor id="JP2_DIA_BSSchema">

         <did:Statement mimeType="text/xml">

            <xsd:schema targetNamespace="JP2"






xmlns:xsd="http://www.w3.org/2001/XMLSchema">

               <!-- The BS Schema here... -->

            </xsd:schema>

         </did:Statement>

      </did:Descriptor>

      <!-- ============ The DIA Descriptors ============================ -->

      <did:Descriptor>

         <did:Statement mimeType="text/xml">

            <dia:DIA>

               <!-- ============ The BS Description ======================= -->

               <dia:Description xsi:type="jp2:JP2_BSDescriptionType"







id="myBSD_ID" xmlns:jp2="JP2"







xsi:schemaLocation="JP2 JP2_DIA.xsd">

                  <jp2:Codestream xml:base="myImage.jp2">

                     <!-- The BS Description here... -->

                  </jp2:Codestream>

               </dia:Description>

            </dia:DIA>

         </did:Statement>

      </did:Descriptor>

   </did:Item>

</did:DIDL>

6.2.4.4 generic Bitstream Syntax Schema (gBS Schema) 

6.2.4.4.1 Introduction

This subclause specifies the generic BS Schema for a flexible binary resource adaptation. The gBS Schema imports the Schema for BSDL-1 Extensions defined in subclause 6.2.4.2 and provides the following functionalities:

· Codec independence. The gBS Schema can be used to describe any binary resource in a codec independent manner and no codec specific schema is required to re-generate the bitstream.

· Semantic marking. The gBS Schema provides means for semantically meaningful marking of syntactical elements described, by use of the “marker” handle. Such “markers” can be used for semantically meaningful, efficient adaptations of binary media resources.

· Hierarchical descriptions. The gBS Schema contains elements for the description of a bitstream in a hierarchical fashion that allows grouping of bitstream elements for efficient, hierarchical adaptations. 

6.2.4.4.2 gBS Schema syntax

<?xml version="1.0"?>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->

<!-- generic Bitstream Syntax Schema (gBSSchema) -->

<schema

targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-gBSD-NS"

xmlns="http://www.w3.org/2001/XMLSchema"

xmlns:gbsd="urn:mpeg:mpeg21:2003:01-DIA-gBSD-NS"

xmlns:bsdl-1="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"

xmlns:mpeg7="urn:mpeg:mpeg7:schema:2001"

elementFormDefault="qualified" attributeFormDefault="unqualified">


<annotation>



<documentation>




Definition of generic Bitstream Syntax Schema (gBSSchema)



</documentation>


</annotation>


<import namespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"/>


<import namespace="urn:mpeg:mpeg7:schema:2001"/>


<!-- #################################### -->


<!--          gBSDType definition         -->


<!-- #################################### -->


<complexType name="gBSDType">



<complexContent>




<extension base="bsdl-1:BSDType">





<sequence>






<element name="Header" type="gbsd:HeaderType"/>






<element name="gBSDUnit" type="gbsd:gBSDUnitType"






maxOccurs="unbounded"/>





</sequence>




</extension>



</complexContent>


</complexType>


<!-- #################################### -->


<!--      Attribute group definition      -->


<!-- #################################### -->


<attributeGroup name="addressAttributes">



<attribute name="addressMode" type="gbsd:addressModeType" use="optional"/>



<attribute name="addressUnit" type="gbsd:unitsType" use="optional"/>



<attribute name="globalAddressInfo" type="anyURI"/>


</attributeGroup>


<!-- #################################### -->


<!--           Type definition            -->


<!-- #################################### -->


<complexType name="gBSDUnitType">



<complexContent>




<extension base="bsdl-1:bitstreamSegment">





<sequence>






<element name="Header" type="gbsd:HeaderType" minOccurs="0"/>






<choice minOccurs="0" maxOccurs="unbounded">







<element name="Parameter" type="gbsd:paramType"/>







<element name="gBSDUnit" type="gbsd:gBSDUnitType"/>






</choice>





</sequence>





<attributeGroup ref="gbsd:addressAttributes"/>





<attribute name="syntacticalLabel" type="gbsd:labelType"





use="optional"/>





<attribute name="marker" type="gbsd:markerType"/>




</extension>



</complexContent>


</complexType>


<!-- Resource address unit definition -->


<simpleType name="unitsType">



<restriction base="NMTOKEN">




<enumeration value="bit"/>




<enumeration value="byte"/>



</restriction>


</simpleType>


<!-- Address mode definition -->


<simpleType name="addressModeType">



<restriction base="NMTOKEN">




<enumeration value="Absolute"/>




<enumeration value="Consecutive"/>




<enumeration value="Offset"/>



</restriction>


</simpleType>

   <!-- #################################### -->


<!--           Header definition          -->

   <!-- #################################### -->


<complexType name="HeaderType">



<sequence minOccurs="0">




<element name="ClassificationAlias" minOccurs="0"






maxOccurs="unbounded">





<complexType>






<complexContent>







<extension base="mpeg7:ClassificationSchemeAliasType">








<attribute ref="bsdl-1:ignore" fixed="true"/>







</extension>






</complexContent>





</complexType>




</element>




<element name="DefaultValues" minOccurs="0">





<complexType>






<attributeGroup ref="gbsd:addressAttributes"/>





</complexType>




</element>



</sequence>


</complexType>


<!-- ******* Marker definition ************ -->


<simpleType name="markerType">



<list itemType="NMTOKENS"/>


</simpleType>


<!-- ******* Label definition ************ -->


<simpleType name="labelType">



<union>




<simpleType>





<restriction base="NMTOKEN">






<whiteSpace value="collapse"/>






<pattern value=":[^:]+:[^:]+"/>





</restriction>




</simpleType>




<simpleType>





<restriction base="anyURI"/>




</simpleType>



</union>


</simpleType>

   <!-- #################################### -->

   <!--         Parameter definition         -->

   <!-- #################################### -->


<complexType name="paramType">



<complexContent>




<extension base="bsdl-1:bitstreamSegment">





<sequence>






<element name="Value" type="anySimpleType"/>





</sequence>





<attribute name="name" type="gbsd:labelType" use="optional"/>





<attribute name="marker" type="gbsd:markerType" use="optional"/>





<attributeGroup ref="gbsd:addressAttributes"/>




</extension>



</complexContent>


</complexType>

</schema>

6.2.4.4.3 gBS Schema semantics

The semantics of the gBS Schema is defined as follows:

	Name
	Definition

	gBSDType
	Tool for describing the structure of a bitstream in a generic, codec independent way.

	Header
	Describes classification information and sets default values for the address information of the gBS Description. The Header element is specified as a child of the gBSDType element or optionally within a gBSDUnit element. The scope of the information included in the Header element is all the descendants of the element that instantiate the Header, but not the parent element. This means that the information in the Header element in the root element of the gBS Description applies to the entire gBS Description but it is possible to override the classification information and default values for sections of the description by using an optional Header element in a gBSDUnit.

	ClassificationAlias
	Describes an alias for a Classification Scheme by using the mpeg7:ClassificationSchemeAliasType. This alias identifies the Classification Scheme used within the syntacticalLabels and/or name attribute of the Parameter element.

	DefaultValues
	Describes default values of the bitstream description. This element is part of the Header element and contains the addressAttributes described below.

	addressAttributes
	Describes a set of attributes to specify addressing information within the DefaultValues element or Parameter and gBSDUnit elements. When specified with DefaultValues, the scope is the same as the scope of the Header type as defined above. When specified in a Parameter or a leaf gBSDUnit (a gBSDUnit without children elements) the scope is simply the element that carries the attributes. When specified in a gBSDUnit that has children, then the scope is the gBSDUnit itself and all the descendants. The addressAttributes group includes the following attributes:

· addressMode: The specification of the address mode can be instantiated in three different ways: (1) Absolute: absolute addressing, by specifying the number of units to be parsed from the beginning of the bitstream; (2) Consecutive: relative addressing, by assuming that the start of the specified section consecutively follows the previous section (in this case the attribute start does not need to be instantiated); (3) Offset: by specifying the offset to the start of the previous section in units. Units can be either bits or bytes. For (2) the previous section is defined to be the preceding sibling. If the element is the first child, then it assumes the start value of its parent element. For (3) the previous section which the offset references is defined to be the parent of this element.

· addressUnit: The address unit specifies the unit for the values of both the start and length attributes. It can be either bit or byte.

· globalAddressInfo: The URI identifying the bitstream described by this gBS Description or gBSDUnit element.

	gBSDUnit
	Describes a segment of the bitstream by extending bitstreamSegment from urn:mpeg:mpeg21:2003-01-DIA-BSDL1-NS, which contains start and length attributes. Optionally it is possible to specify a Header element (ClassificationAlias and/or addressAttributes) for each gBSDUnit element. The Header element values specified in a gBSDUnit element override the corresponding values inherited from its ancestors. 

A gBSDUnit element can contain further gBSDUnit elements. This allows the description of the bitstream at an arbitrary level of detail and in a hierarchical fashion. 

The gBSDUnit elements do not necessarily correspond to syntactical units of the bitstream. They are placed with respect to the addressing required by the adaptations to be performed on the bitstream.

	syntacticalLabel
	Describes a syntactic label for a gBSDUnit element. This is an optional attribute that allows a codec aware processor to use the gBS Description for bitstream adaptation. The syntacticalLabel attribute is similar to the type termReferenceType from urn:mpeg:mpeg7:schema:2001. These labels can be bitstream specific such as specifying that a certain segment in an ISO/IEC 14496-2 Visual Elementary Stream is a representation of an I-VOP. To unambiguously specify the labels, the value of this label can refer to a Classification Scheme set up e.g., for specific coding formats, and identified by the ClassificationAlias element of the Header element.

	Parameter
	Describes a syntactical element of the bitstream. The value of the syntactical element in the bitstream is represented by the child element Value and might be altered during the adaptation process.

	Value
	Describes the value of the Parameter element. The actual value is given by the content of this element and the datatype is specified in the instantiation by using the xsi:type attribute. This datatype can be either one of the XML-Schema built-in simple types that are allowed in BSDL or a derived simple type. A library of predefined datatypes is described in sublcause 6.2.4.5.

	name
	Describes a syntactical name for the Parameter element. The syntax and semantics of the name attribute are the same as for the syntacticalLabel attribute.

	marker
	Describes a handle to a segment of the bitstream described by a gBSDUnit or an element of the bitstream described by a Parameter element. The marker attribute is an optional attribute that can be assigned to gBSDUnit and Parameter elements to support efficient bitstream adaptations by providing a handle to segments of the bitstream that should be altered or removed.


For the scope of the address attributes and the length attribute, the following holds.

If a gBSDUnit element comprises address attributes such as addressMode, addressUnit, or globalAddressInfo, this information applies to the gBSDUnit element containing these attributes. Furthermore, these attributes will be inherited to all descendants. In addition, if such a gBSDUnit comprises a Header element that possibly contains a DefaultValues element, then the addressAttributes in the Header overwrite the corresponding inherited values for all descendants of the Header’s parent element (i.e. the Header’s following siblings and their descendants), but not for the parent element itself.

Since the length attribute is mandatory, it overwrites the length of a Parameter element specified with its type of the Value element. Note this information is actually redundant but makes access faster.

6.2.4.4.4 Examples (informative)

Usage of the Header element

The Header element can be defined at the highest level as well as a child element of each gBSDUnit element. The scope of the Header element is all descendants of the element that carries it, therefore when defined at the highest level, it defines the default values for the entire generic Bistream Syntax Description (gBSD).

The example below shows a gBSD containing a Header element which is typically for a Visual Elementary Stream conforming to the ISO/IEC 14496-2 specification. The Header element defines the classification alias (MV4) as well as its URN, and the default values for addressing. Additionally, the example contains a gBSDUnit element with a syntacticalLabel attribute and corresponding address values. The syntacticalLabel attribute comprises the classification alias as defined in the global Header element. The address mode for the address values – identified by their start and length attributes – is also derived from the global Header element.

<DIA>


<Description xsi:type="gbsd:gBSDType">



<gbsd:Header>




<gbsd:ClassificationAlias alias="MV4"





href="urn:mpeg:mpeg4:video:cs:syntacticalLabels"/>




<gbsd:DefaultValues addressUnit="byte" addressMode="Absolute"





globalAddressInfo="Content/akiyo.mpg4"/>



</gbsd:Header>



<gbsd:gBSDUnit syntacticalLabel=":MV4:VO" start="0" length="18"/>



<!-- ... and so on ... -->


</Description>

</DIA>

Usage of the gBSDUnit and Parameter elements

The gBSDUnit element describes a section of the bitstream. The example above already demonstrated the use of the syntacticalLabel attribute. Within a gBSDUnit element it is also possible to overwrite the attributes defined in the DefaultValues element within the global Header element.

The example below shows a fragment of a gBSD for a JPEG2000 image. It is a more comprehensive example and it additionally shows the usage of the Parameter element.

The gBSDUnit element with the syntacticalLabel attribute “:J2K:SIZ” comprises a Header element that overwrites the address mode inherited from the global Header element. The information contained in the Header  element applies to the following siblings and their child elements.

The Parameter elements with the name attribute ":J2K:Xsiz" and ":J2K:Ysiz" specify the horizontal and vertical resolution of the image within the corresponding Value elements. These parameters might be updated during the gBSD transformation process, e.g., during spatial scaling. The gBSDUnit elements with syntacticalLabel attribute ":J2K:Comp_siz" are marked properly in order to enable color reduction, i.e. adaptation from color to greyscale. The marker values (C0, C1, C2) represent the color components in the YUV color space.

The Parameter elements with the syntacticalLabel attributes ":J2K:EPHMarkersUsed", ":J2K:SOPMarkersUsed", and ":J2K:PrecinctsUsed" contain an addressUnit attribute (bit) which overwrites the address unit inherited from the global Header element. In addition, these Parameters have data types from the BasicDatatypes schema ("dt:b1"). It should be noted that the Value of the ":J2K:EPHMarkersUsed" parameter element will be encoded on 6 bits (specified by the length attribute) even though the datatype is "bt:b1" which, according to the BasicDatatypes schema, means that the numerical value of the Parameter element is restricted by the datatype, i.e., it must be between 0 and 1. Preceding, extra bits are zero padded. The Parameter element with the name attribute ":J2K:EPHMarkersUsed" will therefore be encoded as 000001.

<dia:DIA>

   <dia:Description xsi:type="gBSDType">

      <Header>

         <ClassificationAlias alias="J2K"





href="urn:jpeg:jpeg2000:cs:syntacticalLabels"/>

         <DefaultValues addressUnit="byte" addressMode="Absolute"





globalAddressInfo="content/city.jp2"/>

      </Header>

      <gBSDUnit syntacticalLabel=":J2K:MainHeader" start="0" length="135">

         <gBSDUnit syntacticalLabel=":J2K:SOC" start="0" length="2"/>

         <gBSDUnit syntacticalLabel=":J2K:SIZ" start="2" length="49">

            <Header>

               <DefaultValues addressMode="Consecutive"/>

            </Header>

            <gBSDUnit length="2"/>

            <Parameter name=":J2K:LMarker" length="2">

               <Value xsi:type="xsd:unsignedShort">47</Value>

            </Parameter>

            <Parameter name=":J2K:Rsiz" length="2">

               <Value xsi:type="xsd:unsignedShort">0</Value>

            </Parameter>

            <Parameter name=":J2K:Xsiz" length="4">

               <Value xsi:type="xsd:unsignedInt">768</Value>

            </Parameter>

            <Parameter name=":J2K:Ysiz" length="4">

               <Value xsi:type="xsd:unsignedInt">512</Value>

            </Parameter>

            <!--... other Parameter elements  ...-->

            <gBSDUnit syntacticalLabel=":J2K:Comp_siz" length="3" marker="C0"/>

            <gBSDUnit syntacticalLabel=":J2K:Comp_siz" length="3" marker="C1"/>

            <gBSDUnit syntacticalLabel=":J2K:Comp_siz" length="3" marker="C2"/>

         </gBSDUnit>

         <gBSDUnit syntacticalLabel=":J2K:COD" start="51" length="14">

            <Header>

               <DefaultValues addressMode="Consecutive"/>

            </Header>

            <gBSDUnit length="2"/>

            <Parameter name=":J2K:LMarker" length="2">

               <Value xsi:type="xsd:unsignedShort">12</Value>

            </Parameter>

            <gBSDUnit syntacticalLabel=":J2K:Scod" length="1">

               <Parameter name=":J2K:EPHMarkersUsed" length="6"







addressUnit="bit">

                  <Value xsi:type="dt:b1">0</Value>

               </Parameter>

               <Parameter name=":J2K:SOPMarkersUsed" length="1"







addressUnit="bit">

                  <Value xsi:type="dt:b1">1</Value>

               </Parameter>

               <Parameter name=":J2K:PrecinctsUsed" length="1" addressUnit="bit">

                  <Value xsi:type="dt:b1">0</Value>

               </Parameter>

            </gBSDUnit>

            <!--... and so on ...-->

         </gBSDUnit>

         <!--... and so on ...-->

      </gBSDUnit>

      <gBSDUnit syntacticalLabel=":J2K:Tile" start="135" length="240232">

         <!--... JPEG2000 Tile ...-->

      </gBSDUnit>

      <gBSDUnit syntacticalLabel=":J2K:EOC" start="240367" length="2"/>

   </dia:Description>

</dia:DIA>

Figure 10 illustrates the gBSD example shown above. It shows the bitstream segments in different colors and the corrensponding syntactical labels. The marker values of the three color components are inside the boxes.
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Figure 10 — Example of an original gBSD for an image

The following adaptations are now performed on the bitstream: reduction of the spatial resolution and reduction of the color components (i.e. from three components to one component, which corresponds to an adaptation to a grayscale image). The resulting bitstream and its syntactical labels are illustrated in Figure 11. Color components (“:J2K:Comp_siz”) marked with C1 and C2 are removed and the ":J2K:Xsiz" and ":J2K:Ysiz" parameters are updated to the new resolution. Note that this kind of adaptations requires also some other modifications in the ":J2K:Tile" which are not illustrated in the figure.
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Figure 11 — Example of an adapted/transformed gBSD for an image

Usage of the marker attribute

The marker attribute provides means for semantically meaningful marking of syntactical elements. The following example shows a fragment of a gBSD which describes the bitstream in a hierarchical fashion. Therefore, an additional gBSDUnit element is introduced containing a marker attribute. These additional gBSDUnit elements with the marker attribute "violent-5" and "violent-3" enables a description transformation engine to easily identify this element and to perform efficient, hierarchical adaptations (e.g. the removal of the whole gBSDUnit element). The value of the marker attribute can be derived from an ISO/IEC 15938-5 description of the bitstream by using the ICRAParentalRatingViolenceCS.

<dia:DIA>


<dia:Description xsi:type="gBSDType">



<Header>




<ClassificationAlias alias="MV4"






href="urn:mpeg:mpeg4:video:cs:syntacticalLabels"/>




<DefaultValues addressUnit="byte" addressMode="Absolute"






globalAddressInfo="Content/starwars.cmp"/>



</Header>



<gBSDUnit syntacticalLabel=":MV4:VO" start="0" length="26"/>



<gBSDUnit start="26" length="99983" marker="violent-5">




<gBSDUnit syntacticalLabel=":MV4:I_VOP" start="26" length="2877"/>




<gBSDUnit syntacticalLabel=":MV4:P_VOP" start="2903" length="64"/>




<!-- ... and so on ... -->




<gBSDUnit syntacticalLabel=":MV4:P_VOP" start="98296" length="1713"/>



</gBSDUnit>



<gBSDUnit start="100009" length="68022" marker="violent-3">




<gBSDUnit syntacticalLabel=":MV4:I_VOP" start="100009" length="1825"/>




<gBSDUnit syntacticalLabel=":MV4:P_VOP" start="101834" length="1780"/>




<!-- ... and so on ... -->




<gBSDUnit syntacticalLabel=":MV4:I_VOP" start="166802" length="1229"/>



</gBSDUnit>



<!-- ... and so on ... -->


</dia:Description>

</dia:DIA>

Figure 12 illustrates the bitstream and its corresponding syntacticalLabel and marker attribute values from its gBSDunit elements as well as the adapted bitstream and gBSD when removing gBSDunit marked with “violent-3”.
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Figure 12 — Example of an original and adapted gBSD for video

Integration of gBS Descriptions into ISO/IEC 21000-2

This section contains an informative example of how to integrate gBS Descriptions into Part 2 of ISO/IEC 21000, the Digital Item Declaration (DID).

The gBSD describes the high-level structure of a Resource. A Component within ISO/IEC 21000-2 groups a Resource with a set of Descriptors containing descriptive information about the Resource among others. One of these Descriptors may be a gBSD as shown in the example below. Note that this not necessarily the only possibility for integrating a gBSD into ISO/IEC 21000-2.

<?xml version="1.0" encoding="UTF-8"?>

<did:DIDL>


<did:Item>

      <did:Component id="component_id">

         <did:Descriptor id="descriptor_id">

            <did:Statement mimeType="text/xml">

               <!-- place DIA Description with xsi:type="gBSDType" here -->

            </did:Statement>

         </did:Descriptor>

         <did:Resource ref="URI_to_resource" mimeType="mime_type_of_resource"/>

      </did:Component>

   </did:Item>

</did:DIDL>

6.2.4.5 Basic datatypes 

6.2.4.5.1 Introduction

This subclause defines a normative list of basic datatypes that can be used in BSDL or gBSD applications. The target namespace of this schema is defined as the URN urn:mpeg:mpeg21:2003:01-DIA-BasicDatatypes-NS.
For BSDL, this list is provided as a facility for the schema author to save him/her from re-declaring commonly used datatypes, but which are neither provided by XML Schema nor BSDL. A BSDL processor (BSDtoBin or BintoBSD) is not required to implement a specific encoding/decoding process of the datatypes since they are defined in the schema as User-derived datatypes and processed as such. For this, the schema needs to be imported by the BS Schema (which is required anyway for XML Schema validation) and loaded by the BSDL processor.

For gBSD, this subclause defines the list of datatypes on top of XML Schema and BSDL-1 built-in ones that should be supported by the gBSDtoBin processor. They should be used within the xsi:type attribute to supersede the type of a Value element in the instance.

This library may be extended to include new datatypes that might be needed to describe the syntax of future multimedia bitstreams.

6.2.4.5.2 Basic datatypes syntax 

<?xml version="1.0"?>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->

<!-- BasicDatatypes Schema for Bitstream Syntax Description -->

<schema

targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BasicDatatypes-NS" 
xmlns="http://www.w3.org/2001/XMLSchema">


<annotation>



<documentation>

      This schema provides some datatypes definition for BSDL and gBSD

      Note that these types are not built-in BSDL datatypes, but are similar

      to User-derived types.



</documentation>


</annotation>


<!-- ################## Type for arrays of bits ################## -->


<simpleType name="b16">



<restriction base="unsignedShort"/>


</simpleType>


<simpleType name="b15">



<restriction base="unsignedShort">




<maxExclusive value="32768"/>



</restriction>


</simpleType>


<simpleType name="b14">



<restriction base="unsignedShort">




<maxExclusive value="16834"/>



</restriction>


</simpleType>


<simpleType name="b13">



<restriction base="unsignedShort">




<maxExclusive value="8192"/>



</restriction>


</simpleType>


<simpleType name="b12">



<restriction base="unsignedShort">




<maxExclusive value="4096"/>



</restriction>


</simpleType>


<simpleType name="b11">



<restriction base="unsignedShort">




<maxExclusive value="2048"/>



</restriction>


</simpleType>


<simpleType name="b10">



<restriction base="unsignedShort">




<maxExclusive value="1024"/>



</restriction>


</simpleType>


<simpleType name="b9">



<restriction base="unsignedShort">




<maxExclusive value="512"/>



</restriction>


</simpleType>


<simpleType name="b8">



<restriction base="unsignedShort">




<maxExclusive value="256"/>



</restriction>


</simpleType>


<simpleType name="b7">



<restriction base="unsignedShort">




<maxExclusive value="128"/>



</restriction>


</simpleType>


<simpleType name="b6">



<restriction base="unsignedShort">




<maxExclusive value="64"/>



</restriction>


</simpleType>


<simpleType name="b5">



<restriction base="unsignedShort">




<maxExclusive value="32"/>



</restriction>


</simpleType>


<simpleType name="b4">



<restriction base="unsignedShort">




<maxExclusive value="16"/>



</restriction>


</simpleType>


<simpleType name="b3">



<restriction base="unsignedShort">




<maxExclusive value="8"/>



</restriction>


</simpleType>


<simpleType name="b2">



<restriction base="unsignedShort">




<maxExclusive value="4"/>



</restriction>


</simpleType>


<simpleType name="b1">



<restriction base="unsignedShort">




<maxExclusive value="2"/>



</restriction>


</simpleType>

</schema>

6.2.4.5.3 Basic datatypes semantics

The semantics of the Basic datatypes is defined as follows:

	Name
	Definition

	b1
	A 1-bit unsigned integer value.

	b2
	A 2-bit unsigned integer value.

	b3
	A 3-bit unsigned integer value.

	b4
	A 4-bit unsigned integer value.

	b5
	A 5-bit unsigned integer value.

	b6
	A 6-bit unsigned integer value.

	b7
	A 7-bit unsigned integer value.

	b8
	A 8-bit unsigned integer value.

	b9
	A 9-bit unsigned integer value.

	b10
	A 10-bit unsigned integer value.

	b11
	A 11-bit unsigned integer value.

	b12
	A 12-bit unsigned integer value.

	b13
	A 13-bit unsigned integer value.

	b14
	A 14-bit unsigned integer value.

	b15
	A 15-bit unsigned integer value.

	b16
	A 16-bit unsigned integer value.


6.2.4.6 Bitstream adaptation process

6.2.4.6.1 Introduction

This subclause specifies the bitstream adaptation process focusing on a single adaptation step. The multi-step adaptation architecture is described in subclause 6.2.4.7. The bitstream adaptation process comprises the following steps:

1) Bitstream Syntax Description generation: The process of generating an Bitstream Syntax Description(conforming either to a specific BS Schema or to the normative generic BS Schema defined in this subclause) that describes a given bitstream.

2) Bitstream Syntax Description Transformation (informative): The alteration of the BS Description and gBS Description by means of editing operations that reflect the changes that are required for the adaptation of the bitstream.

3) Bitstream generation: The process of re-generating an adapted bitstream according to its BS or gBS Description (adapted from an original description).

6.2.4.6.2 Bitstream syntax description generation

6.2.4.6.2.1 Introduction

In the next subclause (6.2.4.6.2.2), the process of generating a BSD is defined. In sublcause 6.2.4.6.2.3, a process of generating a gBSD is described. In both cases the description generator parses a bitstream described by a BS Schema and generates its description. The normative part of the process is the use of the BS Schema, which imports the normative Schema for BSDL-2 extensions. This enables the author of the BS Schema to fully control the BS description generation process. Note that BS or gBS descriptions may also be generated in a proprietary way subject to the normative requirement that the descriptions conform to the BS Schema and gBSD Schema respectively.

6.2.4.6.2.2 Bitstream syntax description generation with BintoBSD

This subclause describes the recursive method of parsing a bitstream and progressively generating its description by using the information provided by the corresponding BS Schema (Figure 13).
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Figure 13 — Architecture for BS Description generation using Schema for BSDL-2 Extensions

The schema declares a hierarchy of elements, the root of which is indicated by the rootElement attribute of xsd:schema. Each element describes a segment of data to be parsed. A simple content element corresponds to a single parameter in the bitstream or an array of parameters in the case of an xsd:list. A complex content element corresponds to a segment of data that is further subdivided in smaller segments.

For each element, the BintoBSD parser will first evaluate the expressed constraints against the already instantiated elements and/or the bitstream content: if an if attribute is specified, its XPath expression is evaluated against the partially instantiated document; if an ifNext is used, the given sequence of bytes is compared to the next bytes in the bitstream. If both conditions are evaluated as true, then a new DOM element node is created and appended to the DOM tree. Attributes with other namespaces than XML Schema instance, BSDL-1 and BSDL-2 are ignored.

The element content is then parsed according to its type as follows.

In the case of a simple content, the parameter is read from the bitstream according to the simple type. If successful, a new DOM text node is then created filled with the lexical representation of the parameter and appended to the DOM element node. Note that the use of a xsd:fixed attribute has no impact on the bitstream parsing process. The BintoBSD parser may check the value read from the bitstream against it for debugging purpose, but will not base any decision on it.

In the case of a complex content, BintoBSD recursively parses the content model as follows: for an xsd:sequence, then all the child particles are successively parsed. For an xsd:choice, one child particle of the content model is parsed. For this, the BintoBSD parser will successively try each child particle in the same order as they are declared in the schema, until one is successfully parsed. Lastly, for an xsd:all, it will repeatedly try to parse each child particle until none can be found any longer or all have been instantiated once.

Each particle (xsd:element, xsd:group, xsd:sequence, xsd:choice or xsd:all) may occur a number of times, possibly none, depending on the value of its xsd:minOccurs, xsd:maxOccurs and nOccurs attributes. If an nOccurs is specified, then the XPath expression is evaluated as an integer against the already instantiated DOM tree and the particle is parsed the corresponding number of times. Otherwise, the particle is parsed up to xsd:maxOccurs times. In both cases, when parsing one occurrence of a particle, the if and ifNext conditional statements are first checked in the same way as described above for xsd:element.

The complex type derivation is processed as follows: in the case of a complex content extension, BSDtoBin first parses the content model of the base type, followed by the extended content model. In the case of a complex type restriction, the full content model of the base type is repeated. The BintoBSD parser thus ignores the base type and parses the specified content model. In a simple content extension, the attributes declarations are ignored and the base type is parsed as described below for a simple type. Lastly, the simple content restriction case is the same as for a simple type.

A simple type is derived from an XML Schema or BSDL built-in type through a derivation tree where facets may be added at each level to further constrain the type. XML Schema facets are ignored except xsd:maxExclusive which specifies the number of bits used for an integer value as described in subclause 6.2.4.2.1, and xsd:length which indicates the number of bytes to read for the xsd:hexBinary, xsd:base64Binary and byteRange datatypes. If several xsd:length facets are added throughout the derivation tree, then only one directly constraining the XML Schema built-in datatype is taken into account. If a length facet is specified, its XPath expression is evaluated as an integer in the instantiated DOM tree, and the corresponding number of bytes is read. If one or several startCode facets are specified, then the bitstream is parsed until a start code is found. If none of these facets are used, then bytes are read until the end of file is found.

6.2.4.6.2.3 Bitstream syntax description generation with BintogBSD (informative)

A possible architecture to generate a gBS Description is depicted in Figure 14. The BintogBSD processor uses the bitstream specific information to parse the bitstream and generates a valid gBS Description. This bitstream specific information may be provided by a BS Schema. This generation process may introduce a hierarchical format of the description and/or insert marker attributes for establishing semantical handles that facilitate the adaptation process.
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Figure 14 — Architecture of gBS description generation

6.2.4.6.3 Bitstream syntax description transformation (informative)

The BS Description Transformation is a non-normative process. One possible way is to apply an XSLT Style Sheet to the BS Description, as shown in Figure 15. In order to ensure that a bitstream can be re-generated by the bitstream generation process described in subclause 6.2.4.6.4, it is required that the Transformed BS Description still conforms to the gBS Schema or the bitstream specific BS Schema.
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Figure 15 — Architecture of description transformation

6.2.4.6.4 Bitstream generation 

6.2.4.6.4.1 Introduction

This subclause describes the normative behaviour of the BSDtoBin and gBSDtoBin processes which re-generates a bitstream given its BS or gBS Description. This behaviour is based on the semantics of the normative Schema for BSDL-1 Extensions and the gBS Schema.

6.2.4.6.4.2 Bitstream generation with BSDtoBin

This subsection describes the recursive method producing a bitstream from its description (Figure 16).

[image: image18.png]Bitstream

BS Schema
v
BSDioBin
(Transformed)
BS Description
v
Adapted

Bitstream





Figure 16 — Architecture of bitstream generation using BSDtoBin

It is reminded that no mixed content is allowed in a bitstream syntax description. Furthermore, any type definition left open in the schema (e.g. by using xsd:anyType or xsd:anySimpleType) must be superseded in the instance by a relevant type with the xsi:type attribute. Lastly, prior to generating a bitstream, the description must be valid with respect to its schema in the XML Schema meaning. Following these rules, a type definition in the schema may be assigned to each simple content element of the instance and thus specify an encoding scheme for the content.

BSDtoBin parses the description following the navigation path of an XML document. Each non-empty, simple content element produces a segment of data in the output bitstream or a list of parameters in the case of an xsd:list. A complex content element produces a segment of data which is itself the result of the contributions of its child elements.

For each element, attributes other than within the XML Schema Instance or BSDL namespaces are ignored. Furthermore, it is reminded that the tag name itself has no impact on the bitstream generation. For a simple content, the BSDtoBin parser reads the text content of the element encodes it according to its datatype and appends it to the output bitstream. For a complex content, the child elements are recursively processed in the same order they appear in the instance.

The encoding scheme of each simple type is implicit in its definition. In the case of a byteRange, BSDtoBin reads the resource indicated by the base URI of the element and copies the segment of data indicated by the offset and length to the output bitstream. In the case of bitstreamSegment, BSDtoBin copies the relevant data segment only if the current element has no child element.

6.2.4.6.4.3 Bitstream generation with gBSDtoBin

The gBSDtoBin process (Figure 17) takes as input the original bitstream (Bitstream) and a (Transformed) gBS Description and edits the bitstream according to the Description. The resulting bitstream (Adapted Bitstream) is an adapted version of the original bitstream. The gBS Description must conform to the gBS Schema defined in subclause 6.2.4.4.
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Figure 17 — Architecture of bitstream generation using gBSDtoBin

The gBSDtoBin process is specified as follows: 

4) First the gBS Description is parsed as an XML document. A gBS Description comprises one Header element and one or more gBSDUnit elements. The following information can be retrieved from the Header element:

i) addressUnit and addressMode: The default address unit and address mode used throughout the description. 

ii) globalAddressInfo: The default URI of the bitstream this gBS Description is describing.

5) gBSDtoBin then sequentially starts to step through the top-level gBSDUnit elements. For each gBSDUnit element, the gBSDtoBin process shall verify whether this unit has child elements that can be gBSDUnit and/or Parameter elements. If there are child elements, then gBSDtoBin shall recursively parse the child elements. This depth-first recursion shall continue until an element without children is reached.

6) When an element without children is encountered, the gBSDtoBin shall proceed as follows, depending on whether this element is a gBSDUnit or a Parameter:

i) gBSDUnit: gBSDUnit elements describe blocks of data of the original bitstream that do not need to be altered. Therefore, gBSDtoBin shall simply locate this block in the bitstream and append it to the new bitstream. To locate this data block in the bitstream, the addressing scheme of the gBS Schema (subclause 6.2.4.4) must be used. The information needed is: bitstream location as specified by the globalAddressInfo attribute, the unit used (bits/bytes) as defined in the addressUnit attribute, the addressing mode as defined in the addressMode attribute and the start address and the length of the block (in “units”) as specified by the start and length attributes. The values of the globalAddressInfo, addressUnit and addressMode attributes are determined by the scope semantics of these attributes as defined in subclause 6.2.4.4.3. Each of the three address attributes that a gBSDUnit element does not specify itself, inherits its value from the first ancestor of the gBSDUnit element that does specify it, otherwise it assumes the default value specified in the Header child element of the gBSD element. There are three possible address modes. Depending on the mode, the gBSDtoBin shall proceed as follows in order to locate the position of the gBSDUnit in the original bitstream:

I) Absolute: Both start and length attributes must be specified. The start attribute of gBSDUnit gives the exact (absolute) position in the original bitstream (offset from the beginning of the bitstream) at which the block of data begins. The bitstream is assumed to start at 0 units.

II) Consecutive: Only the length attribute is specified. The block of data represented by this gBSDUnit starts at the next unit (bit or byte) after the end of the preceding sibling (or parent, if the element is the first child). The length of the block is given by the value of the length attribute.
III) Offset: Both start and length attributes must be specified. The value of the start attribute is the offset of this gBSDUnit from the absolute start position of its parent gBSDUnit.
ii) Parameter: Parameter elements represent syntactical elements the values of which may have been changed during the description transformation. Therefore, gBSDtoBin needs to correctly encode the value of the Parameter element and append it to the new bitstream. The value of the Parameter element is given by its Value child element and the encoding format shall be determined from the xsi:type attribute specified in the instantiation of the Value element. For gBSDtoBin processes that directly encode the new Parameter value in the original bitstream, it is possible to locate the position of the Parameter in the bitstream following the same process as for the gBSDUnit element, as described above.

6.2.4.7 Multi-step adaptation

6.2.4.7.1 Introduction

For some use cases, a sequence of adaptations will be required or desired. Figure 8 shows one adaptation step. In a multi-step adaptation architecture several such transformations are performed on the description before generating the adapted bitstream. This scenario is probable when all adaptation steps are performed in a single device. However, in other use cases the adaptation will take place in multiple steps performed by independent processes, possibly on different devices. Therefore, both the adapted bitstreams and the adapted descriptions will be transmitted. 

To enable multi-step adaptations, it is required that at the end of each adaptation step, the output description must correctly describe the output-adapted bitstream. This means that the address information of the syntactical elements (gBSDUnit and Parameter elements) must reference the correct parts in the adapted bitstream. This requirement allows the adapted bitstream and its description to be directly input to the next resource adaptation step, which might take place on a different device. However, in general this requirement is not met by the description used for the bitstream generation process specified in sublcause 6.2.4.6.4. A description transformation process that meets this requirement is described in the next subclause 6.2.4.7.2.

6.2.4.7.2 Address corrections for gBS Descriptions (informative)

When an adapted bitstream is generated, then the address information in the transformed description, that was used to generate the bitstream, may become incorrect. This means that the address information in the description needs to be adjusted to correctly point to the new bitstream. The attributes that might need to be adjusted are:

· globalAddressInfo: location of the new bitstream.

· start (in case of Absolute or Offset addressing): the start address of gBSDUnit and Parameter elements might have changed because of element removals or modifications.

· length: the value of the length attribute of an intermediate gBSDUnit element might have changed because of element removals or modifications in its child elements.

Since this problem occurs only when the (adapted) bitstream is generated, the correction of the address references can be incorporated into the bitstream generation process described in subclause 6.2.4.6.4. More specifically, the following additional functionalities are needed:

· While stepping through the description elements, the processor should keep track of the current position in the new bitstream.

· If an element has a start attribute, the processor should update this start attribute with the current position in the new bitstream.

The output of this process should be the adapted bitstream (as with the gBSDtoBin process) and an updated description that correctly references the adapted bitstream.

The architecture is shown in Figure 18 for gBSDtoBin. 
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Figure 18 — Architecture of gBS Description generation with address corrections

6.3 Terminal and network quality of service

6.3.1 Introduction

Terminal and network quality of service (QoS) addresses the problem of media resource adaptation to constraints imposed by terminals and/or networks for QoS management. The AdaptationQoS descriptor specifies the relationship between constraints, feasible adaptation operations satisfying these constraints, and associated utilities (qualities). Therefore, the AdaptationQoS tool lets an adaptation engine know what adaptation operations are feasible for satisfying the given constraints and the quality resulting from each adaptation. In this way, terminal and network QoS management is efficiently achieved by adaptation of media resources to constraints. 

In general, the AdaptationQoS description is generated in a media resource server and is delivered along with the associated media resource to an adaptation engine located at a network proxy or a terminal. The generation of the AdaptationQoS description can be done for each media resource stored in a server in advance in the case of on-demand applications. In the case of streaming of live events, the description could be generated by a prediction-based approach in real-time.

6.3.2 AdaptationQoS

6.3.2.1 Introduction

This subclause specifies syntax and semantics of the AdaptationQoS tool.

6.3.2.2 AdaptationQoS syntax

<!-- ################################################### -->

<!-- Definition of AdaptationQoSType






-->

<!-- ################################################### --> 

<complexType name="AdaptationQoSType">


<complexContent>



<extension base="dia:DIADescriptionType">




<sequence>





<element name="Header" type="dia:HeaderType" minOccurs="0"/>





<element name="Module"






type="dia:BaseModuleType" maxOccurs="unbounded"/>





<element name="IOPin" type="dia:IOPinType" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

6.3.2.3 AdaptationQoS semantics

	Name
	Definition

	AdaptationQoSType
	Tool for describing the relationship between constraints, possible adaptations, and qualities in order to support media resource adaptation for terminal and network quality of service. 

	Header
	Describes an optional list of Classification Scheme aliases.

	Module
	Describes a list of AdaptationQoS modules which can be linked together.

	IOPin
	Describes the globally declared interface of the modules for linking modules and for external referencing.


6.3.2.4 AdaptionQoS examples (informative)

The following examples illustrate the use of the AdaptationQoS description tool. It contains one or more AdaptationQoS modules and one or more IOPins used for internal linking and external referencing. 

The description generator can choose the most appropriate representation format for a module:

· The UtilityFunction provides a restricted set of adaptation operation points in a list format to choose from.

· The LookUpTable is a matrix representation format, enabling selection by interpolation of an adaptation operation point and allowing extra info to be represented.

· The StackFunction is a functional representation format.

<DIA>


<Description xsi:type="AdaptationQoSType">



<Header>




<!-- optional description of Classification Scheme aliases -->




</Header>



<Module xsi:type="LookUpTableType">




<!-- description of chosen data representation -->




</Module>



<!-- other possible AdaptationQoS modules -->



<IOPin id="QUALITY"




semantics="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS:3.1" 



input="false" output="false"/>



<!-- other possible IOPins -->


</Description>

</DIA>

6.3.3 Header

6.3.3.1 Introduction

This subclause describes syntax and semantics of the Header tool.

6.3.3.2 Header syntax

<!-- ################################################## -->

<!-- Definition of HeaderType                           -->

<!-- ################################################## -->

<complexType name="HeaderType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="ClassificationAlias"






type="mpeg7:ClassificationSchemeAliasType"






maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

6.3.3.3 Header semantics

	Name
	Definition

	HeaderType
	Tool for describing a list of Classification Scheme aliases.

	ClassificationAlias
	Describes an alias for a Classification Scheme used in AdaptationQoS by using the mpeg7:ClassificationSchemeAliasType. This alias identifies the Classification Scheme used within the semantics of the IOPins, roundingMethod within the Axis specification, or operator within the StackFunction.


6.3.4 AdaptationQoS modules

6.3.4.1 Introduction

This subclause describes syntax and semantics of the AdaptationQoS modules tool.

6.3.4.2 BaseModule syntax

<!-- ################################################## -->

<!-- Definition of BaseModuleType                       -->

<!-- ################################################## -->

<complexType name="BaseModuleType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType">




<attribute name="id" type="ID" use="optional"/>



</extension>


</complexContent>

</complexType>

6.3.4.3 BaseModule semantics

	Name
	Definition

	BaseModuleType
	Tool for describing an abstract base type from which all module types should derive. Enables easy future additions of new module types. 

	id
	Describes an optional id to uniquely identify a module.


6.3.5 IOPin

6.3.5.1 Introduction

This subclause specifies syntax and semantics of the IOPin tool.

6.3.5.2 IOPin syntax

<!-- ################################################## -->

<!-- Definition of IOPinType                            -->

<!-- ################################################## -->

<complexType name="IOPinType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Axis" type="dia:AxisBaseType" minOccurs="0"/>





<element name="Default" type="dia:ValueDataType" minOccurs="0"/>




</sequence>




<attribute name="id" type="ID" use="required"/>




<attribute name="semantics" type="mpeg7:termReferenceType"





use="optional"/>




<attribute name="input" type="boolean" use="required"/>




<attribute name="output" type="boolean" use="required"/>



</extension>


</complexContent>

</complexType>

6.3.5.3 IOPin semantics

	Name
	Definition

	IOPinType
	Tool for desribing the globally declared interface of the modules for linking modules and for external referencing.

	Axis
	Describes a globally defined LookUpTable axis. This shortens the AdaptationQoS instance when multiple LookUpTables are using this axis.

	Default
	Describes an optional element conveying the default value of an IOPin that should be conveyed to the resource adaptation engine if a solution is not found. 

	id
	Describes a unique identifier to specify the connections of the IOPins. Also referenced by the different data representations to relate data to IOPins.

	semantics
	Describes an optional normative semantic which is used in conjunction with a Classification Scheme.

	input
	Describes if this IOPin should be matched with some external usage environment value.

	output
	Describes if the value associated with this IOPin is an output for the resource adaptation engine.


6.3.6 UtilityFunction

6.3.6.1 Introduction

This subclause specifies the syntax and semantics of the UtilityFunction tool.

6.3.6.2 UtilityFunction syntax

<!-- ################################################
-->

<!--  Definition of UtilityFunctionType




-->

<!-- ################################################
-->

<complexType name="UtilityFunctionType">


<complexContent>



<extension base="dia:BaseModuleType">




<sequence>





<element name="Constraint" type="dia:UFDataType"







maxOccurs="unbounded"/>





<element name="AdaptationOperator" type="dia:UFDataType"







maxOccurs="unbounded"/>





<choice>






<element name="Utility" type="dia:UFDataType"









maxOccurs="unbounded"/>






<element name="UtilityRank" type="dia:UtilityRankType"/>





</choice>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="UFDataType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Values" type="dia:VectorDataType"/>




</sequence>




<attribute name="iOPinRef" type="IDREF" use="required"/>



</extension>


</complexContent>

</complexType>

6.3.6.3 UtilityFunction semantics

	Name
	Definition

	UtilityFunctionType
	Tool for describing the mapping relations among feasible adaptation operation(s), associated qualities and given constraint(s) in a list format, used for sparse, discrete data representation.

	Constraint
	Describes given constraint(s) in a list of sampled points. The values are ordered so that the association of a constraint point, a set of adaptation operators representing an adaptation operation and utility values can be specified. For instance, if there exist multiple adaptation operations satisfying the value of a constraint point, the value should be repeated to become associated with each feasible adaptation operation. Specific semantics are given in the associated IOPin specification.

	AdaptationOperator
	Describes a list of adaptation operations, each of which is represented by the set of described adaptation operators. The values are ordered so that the association of a constrain point, an adaptation operation and utility values can be specified. Specific semantics are given in the associated IOPin specification.

	Utility
	Describes a list of utility values. The values are ordered so that the association of a constraint point, an adaptation operation and utility value(s) can be specified. Specific semantics are given in the associated IOPin specification.

	UtilityRank
	Describes a list of the ranking among the feasible adaptation operations at a given constraint point in terms of quality. It is used to represent a sense of quality in the case that the used adaptation operator gives inconsistent quality values depending on the implementation, instead of representing a numerical value of quality using the Utility. The values are ordered so that the association of a constraint point, an adaptation operation and a utility rank can be specified.

	UFDataType
	Tool for specifying the vector of Values.

	Values
	Describes a list of values. As VectorDataType is an abstract type, an xsi:type in the instance will indicate the actual data type (integer, float, NMToken, …)  of the vector.

	iOPinRef
	Describes a reference to a globally defined IOPin.


6.3.6.4 UtilityRank syntax

<!-- ################################################### -->

<!-- Definition of UtilityRankType           



-->

<!-- ################################################### -->

<complexType name="UtilityRankType">


<simpleContent>



<extension base="dia:positiveIntegerVector">




<attribute name="consistencyFlags" type="dia:consistencyFlagsType"





use="optional"/>



</extension>


</simpleContent>

</complexType>

<simpleType name="consistencyFlagsType">


<restriction>



<simpleType>




<list itemType="boolean"/>



</simpleType>



<minLength value="1"/>


</restriction>

</simpleType>

<simpleType name="positiveIntegerVector">


<restriction>



<simpleType>




<list itemType="positiveInteger"/>



</simpleType>



<minLength value="1"/>


</restriction>

</simpleType>

6.3.6.5 UtilityRank semantics

	Name
	Definition

	UtilityRankType
	Describes the relative rankings of utility values among different adaptation operators meeting the same constraint point. It can be used to represent a sense of utility in the case where the utility values are inconsistent among different implementations of an adaptation operator, instead of representing a numerical value of quality using the UtilityValue.

	consistencyFlags
	Describes if the extracted rank is reliable and consistent. Each attribute corresponds to the rank of the same position in the list of the utility rank.


6.3.6.6 UtilityFunction example (informative)

The following examples illustrate the use of the AdaptationQoS description tool using the UtilityFunction. The UtilityFunction describes a feasible set of adaptation operations satisfying the constraint, each of which is represented by one or more adaptation operators, with associated utilities in a list format using a discrete set of constraint point as indexes. In this example, the combination of adaptation methods of frame dropping and DCT coefficient dropping is used for bitrate adaptation to the given constraint of bandwidth, and a PSNR-measured utility is described. Specific semantics of instantiated adaptation operator, constraint, utility are specified by using IOPins.
The values of constraint are ordered so that the association of a constraint point, a set of adaptation operators representing a certain adaptation operation and a corresponding utility value can be specified. If there exist multiple adaptation operations satisfying the same constraint value, the value of that point is repeated to associate each feasible adaptation operation and a corresponding utility. For instance, there exist two adaptation operations satisfying the given bandwidth of 1,200kbps: one is coefficient dropping with the value of (COEFF_DROPPING=0.21), the other is combination of frame dropping with the values of (B_FRAMES=1, P_FRAMES=0) and coefficient dropping with the value of (COEFF_DROPPING=0.09); the two adaptation operations have the PSNR values of 32.48 and 31.40, respectively.
<DIA>

   <Description xsi:type="AdaptationQoSType">

      <Header>

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

      </Header>

      <Module xsi:type="UtilityFunctionType">

         <Constraint iOPinRef="BANDWIDTH">

            <Values xsi:type="IntegerVectorType">

               <Vector>1510 1359 1200 1200 1071 1071 1071 941 814 814 814 1296 1000 1000 1000 842 744 909 712 600 396 359 331 293 255 217</Vector>

            </Values>

         </Constraint>

         <AdaptationOperator iOPinRef="B_FRAMES">

            <Values xsi:type="IntegerVectorType">

               <Vector>0 0 0 1 0 1 2 0 0 1 2 1 0 1 2 1 1 2 2 2 2 2 2 2 2 2</Vector>

            </Values>

         </AdaptationOperator>

         <AdaptationOperator iOPinRef="P_FRAMES">

            <Values xsi:type="IntegerVectorType">

               <Vector>0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4</Vector>

            </Values>

         </AdaptationOperator>

         <AdaptationOperator iOPinRef="COEFF_DROPPING">

            <Values xsi:type="FloatVectorType">

               <Vector>0.0 0.1 0.21 0.09 0.3 0.2 0.0 0.4 0.5 0.44 0.31 0.0 0.35 0.27 0.08 0.4 0.5 0.2 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5</Vector>

            </Values>

         </AdaptationOperator>

         <Utility iOPinRef="PSNR">

            <Values xsi:type="FloatVectorType">

               <Vector>34.47 33.56 32.48 31.40 31.58 30.82 28.62 30.27 29.10 28.57 27.53 31.94 30.69 30.15 28.33 29.04 28.11 28.01 27.03 26.49 23.44 23.36 23.29 23.18 23.02 22.87</Vector>

            </Values>

         </Utility>

      </Module>

      <IOPin semantics=":AQoS:1.1.1" id="BANDWIDTH" input="true" output="false"/>

      <IOPin semantics=":AQoS:2.1" id="PSNR" input="false" output="true"/>

      <IOPin semantics=":AQoS:3.1.1" id="B_FRAMES" input="false" output="true"/>

      <IOPin semantics=":AQoS:3.1.2" id="P_FRAMES" input="false" output="true"/>

      <IOPin semantics=":AQoS:3.1.3" id="COEFF_DROPPING" input="false" output="true"/>

   </Description>

</DIA>

6.3.7 Look-up table

6.3.7.1 Introduction

This subclause specifies the syntax and semantics of the LookUpTable tool.

6.3.7.2 LookUpTable syntax

<!-- ################################################## -->

<!-- Definition of LookUpTableType                      -->

<!-- ################################################## -->

<complexType name="LookUpTableType">


<complexContent>



<extension base="dia:BaseModuleType">




<sequence>





<choice maxOccurs="unbounded">






<element name="Axis" type="dia:AxisType"/>






<element name="AxisRef" type="dia:AxisRefType"/>





</choice>





<element name="Content" type="dia:ContentType"






maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

6.3.7.3 LookUpTable semantics

	Name
	Definition

	LookUpTableType
	Tool for describing the data in a table format, used for non-sparse, discrete data representation.

	Axis
	Describes an axis of the multidimensional table.

	AxisRef
	Describes a reference to an IOPin containing the globally defined Axis.

	Content
	Describes the content of the multidimensional table.


6.3.7.4 Axis syntax

<!-- ################################################## -->

<!-- Definition of AxisBaseType                         -->

<!-- ################################################## -->

<complexType name="AxisBaseType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="AxisValues" type="dia:VectorDataType"/>




</sequence>




<attribute name="roundingMethod" type="mpeg7:termReferenceType"





use="optional"/>




<attribute name="defaultIndex" type="nonNegativeInteger"





use="optional"/>



</extension>


</complexContent>

</complexType>

<!-- ################################################## -->

<!-- Definition of AxisType                             -->

<!-- ################################################## -->

<complexType name="AxisType">


<complexContent>



<extension base="dia:AxisBaseType">




<attribute name="iOPinRef" type="IDREF" use="required"/>



</extension>


</complexContent>

</complexType>

<!-- ################################################## -->

<!-- Definition of AxisRefType                          -->

<!-- ################################################## -->

<complexType name="AxisRefType">


<complexContent>



<extension base="dia:DIABaseType">




<attribute name="iOPinRef" type="IDREF" use="required"/>



</extension>


</complexContent>

</complexType>

6.3.7.5 Axis semantics

	Name
	Definition

	AxisBaseType
	Tool for describing an axis of the multidimensional table.

	AxisValues
	Describes the coordinate values of the axis. As VectorDataType is an abstract type, an xsi:type in the instance will indicate the actual data type (integer, float, NMToken, …)  of the vector.

	roundingMethod
	Describes the rounding method for this axis, used when values do not coincide with the axis values. The rounding methods are specified within the urn:mpeg:mpeg21:2003:01-DIA-AQoSRoundingMethodCS-NS in Annex A.2.2. As it is optional, the rounding method (if at all applicable) is supposed to be floor whenever the attribute is not specified.

	defaultIndex
	Describes the index of the default value whenever the corresponding input value is unavailable or does not correspond to the list of possible valid values.

	AxisType
	Tool for describing an axis of the multidimensional table. It extends AxisBaseType with an iOPinRef attribute.

	iOPinRef
	Describes a reference to the IOPin containing the Axis declaration.

	AxisRefType
	Describes a reference to an IOPin containing the Axis globally defined.


6.3.7.6 Content syntax

<!-- ################################################## -->

<!-- Definition of ContentBaseType                      -->

<!-- ################################################## -->

<complexType name="ContentBaseType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="ContentValues" type="dia:MatrixDataType"/>




</sequence>




<attribute name="defaultIndex" type="nonNegativeInteger"





use="optional"/>




<attribute name="empty" type="boolean" use="optional" default="false"/>



</extension>


</complexContent>

</complexType>

<!-- ################################################## -->

<!-- Definition of ContentType                          -->

<!-- ################################################## -->

<complexType name="ContentType">


<complexContent>



<extension base="dia:ContentBaseType">




<attribute name="iOPinRef" type="IDREF" use="required"/>



</extension>


</complexContent>

</complexType>

6.3.7.7 Content semantics

	Name
	Definition

	ContentBaseType
	Tool for describing the content of the multidimensional table. 

	ContentValues
	Describes a multidimensional matrix containing the content values. As MatrixDataType is an abstract type, an xsi:type in the instance will indicate the actual data type (integer, float, NMToken, …)  of the matrix.

	defaultIndex
	Describes the index of the default value whenever the corresponding input value is unavailable or does not correspond to the list of possible valid values.

	empty
	Describes if the content is empty or not. If so, it is up to the application to retrieve the required information from the appropriate location. This attribute is optional and has false as a default value, meaning that if this attribute is not specified its value is suppose to be false.

	ContentType
	Tool for describing the content of the multidimensional table. It extends ContentBaseType with an iOPinRef attribute.

	iOPinRef
	Describes a reference to a globally defined IOPin.


6.3.7.8 LookUpTable example (informative)

The following example shows the use of LookUpTable to describe the relationship between, on the one hand, angle and distance, and, on the other hand, required quality for 3D view-dependent texture decoding. It allows one to encode the data in a matrix-like fashion together with the properties of the data. For each dimension, an axis is described which encloses the properties of data along that dimension, such as the rounding method for data selection.

<DIA>


<Description xsi:type="AdaptationQoSType">



<Header>




<ClassificationAlias alias="AQoS"






href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>




<ClassificationAlias alias="RM"






href="urn:mpeg:mpeg21:2003:01-DIA-AQoSRoundingMethodCS-NS"/>



</Header>



<Module xsi:type="LookUpTableType"> 




<Axis iOPinRef="DISTANCE" roundingMethod=":RM:3">





<AxisValues xsi:type="FloatVectorType">






<Vector>1 5 10 20 30 50 75 100</Vector>





</AxisValues>




</Axis>




<Axis iOPinRef="ANGLE" roundingMethod=":RM:3">





<AxisValues xsi:type="FloatVectorType">






<Vector>0 15 30 45 60 75</Vector>





</AxisValues>




</Axis>




<Content iOPinRef="QUALITY">





<ContentValues mpeg7:dim="8 6" xsi:type="FloatMatrixType">






<Matrix>







66.89 43.48 26.72 15.66 13.55 9.73







55.47 36.55 21.67 14.01 11.90 8.15







26.94 26.60 17.67 15.01 10.81 9.32







26.08 25.22 16.97 13.58 10.15 8.56







22.06 18.03 15.18 12.01  6.87 5.25







18.84 15.62 12.65  7.40  6.83 5.75







15.19 11.55  8.44  5.78  5.08 4.20







11.78  8.37  7.32  5.14  4.80 3.66






</Matrix>





</ContentValues>




</Content>



</Module>



<IOPin id="QUALITY" semantics=":AQoS:2.1" input="false" output="false"/>



<IOPin id="ANGLE" semantics=":AQoS:4.1.1" input="true" output="false"/>



<IOPin id="DISTANCE" semantics=":AQoS:4.1.2" input="true" output="false"/>


</Description>

</DIA>

6.3.8 Stack function

6.3.8.1 Introduction

This subclause specifies the syntax and semantics of the StackFunction tool.

6.3.8.2 StackFunction syntax

<!-- ################################################## -->

<!-- Definition of StackFunctionType                    -->

<!-- ################################################## -->

<complexType name="StackFunctionType">


<complexContent>



<extension base="dia:BaseModuleType">




<choice maxOccurs="unbounded">





<element name="Argument">






<complexType>







<attribute name="iOPinRef" type="IDREF" use="required"/>







<attribute name="delay" type="nonNegativeInteger"








use="optional"/>





</complexType>





</element>





<element name="Constant" type="dia:ValueDataType"/>





<element name="Operation">






<complexType>







<attribute name="operator" type="mpeg7:termReferenceType"/>






</complexType>





</element>




</choice>




<attribute name="iOPinRef" type="IDREF" use="required"/>



</extension>


</complexContent>

</complexType>

6.3.8.3 StackFunction semantics

	Name
	Definition

	StackFunctionType
	Tool for describing the data in a numerical function format. All the child elements of a stack function will be processed sequentially from top to bottom. The child element is pushed to the value stack if it is either Argument, the value of IOPin indicated by the idRef attribute, or Constant. If the child element is Operation, 1, 2, or 3 values will be popped from the value stack and used as the operands with the operator. The result value will then be pushed back to the value stack. After all the child elements of a stack expression are processed, only the final value of the stack expression should remain in the value stack.

stackFunctionType extends from IOPinRefType, the idRef attribute indicates the IOPin the stack function returns.

	Argument
	Describes the input argument. The iOPinRef attribute indicates the IOPin whose value we want to use for the argument.

	delay
	Optional attribute to convey the delay value as a non-negative integer. Default is 0. If delay is greater than zero, then the decision made for the given IOPin delayed by that many adaptation units is used.

	Constant
	Describes a constant value used in the stack function. As ValueDataType is an abstract type, an xsi:type in the instance will indicate the actual data type (integer, float, NMToken, …)  of the value.

	Operation
	Describes the operation to be performed.

	operator
	Describes the operation by using mpeg7:termReferenceType.


6.3.8.4 StackFunction example (informative)

The following example demonstrates the use of stack functions along with look up tables in an AdaptationQoS to determine the number of quality layers to include for each frame of a video sequence. The AdaptationQoS descriptor shows data for six frames, each coded with a maximum of four quality layers. For each frame and each number of quality layers included, the codesize (CODESIZE) in bytes and mean-squared-error (MSE) data are provided by means of a look-up-table module. A stack function module computes the Lagrangian cost function (LAGRANGIANCOST) as follows: LAGRANGIANCOST = MSE + LAMBDA.CODESIZE, where LAMBDA is an input IOPin. Another stack function computes the buffer level (BUFFERLEVEL) in a realtime video transmission scenario as follows: BUFFERLEVEL = BUFFERLEVEL(delay=1) + CODESIZE – 4.2667 x TRANSMITRATE, where TRANSMITRATE is another input IOPin, indicating a constant rate in (Kbits/s) at which data is to be transmitted for each frame, and 4.2667 is a constant that indicates the frame interval of 1/30 s times the unit conversion factor of 128 from Kbits to bytes.

<DIA>


<Description xsi:type="AdaptationQoSType">



<Header>




<ClassificationAlias alias="AQS" 

                 href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>




<ClassificationAlias alias="SFO" 

                 href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>



</Header>



<Module xsi:type="LookUpTableType">




<AxisRef iOPinRef="FRAME"/>




<AxisRef iOPinRef="LAYERS"/>




<Content iOPinRef="MSE">





<ContentValues xsi:type="FloatMatrixType" mpeg7:dim="6 4">






<Matrix>







10.0 5.3 2.9 1.8 







12.5 7.3 3.8 2.4







15.2 9.7 5.5 2.9







11.6 5.9 3.1 1.4







9.7 4.9 3.0 1.7







8.2 4.7 2.5 1.2






</Matrix>





</ContentValues>




</Content>




<Content iOPinRef="CODESIZE">





<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="6 4">






<Matrix>







1005 1607 2996 7209







1205 2108 3698 7000







1443 2890 5354 9865







1392 2481 4295 7491







930   1865 3810 6923







883  1523 2970 5234






</Matrix>





</ContentValues>




</Content>



</Module>



<Module xsi:type="StackFunctionType" iOPinRef="LAGRANGIANCOST">




<Argument iOPinRef="MSE"/>




<Argument iOPinRef="LAMBDA"/>




<Argument iOPinRef="CODESIZE"/>




<!-- Multiply -->




<Operation operator=":SFO:18"/>




<!-- Add -->




<Operation operator=":SFO:15"/>



</Module>



<Module xsi:type="StackFunctionType" iOPinRef="BUFFERLEVEL">




<Argument iOPinRef="BUFFERLEVEL" delay="1"/>




<Argument iOPinRef="CODESIZE"/>




<!-- Add -->




<Operation operator=":SFO:15"/>




<Argument iOPinRef="TRANSMITRATE"/>




<Constant xsi:type=”FloatType”>





<Value>4.2667</Value>




</Constant>




<!-- Multiply -->




<Operation operator=":SFO:18"/>




<!-- Subtract -->




<Operation operator=":SFO:16"/>



</Module>



<IOPin id="FRAME" output="false" input="false">




<Axis>





<AxisValues xsi:type="IntegerVectorType">






<Vector>1 2 3 4 5 6</Vector>





</AxisValues>




</Axis>



</IOPin>



<IOPin id="LAYERS" output="true" input="false">




<Axis>





<AxisValues xsi:type="IntegerVectorType">






<Vector>1 2 3 4</Vector>





</AxisValues>




</Axis>




<Default xsi:type="IntegerType">





<Value>0</Value>




</Default>



</IOPin>



<IOPin id="MSE" output="false" input="false"/>



<IOPin id="CODESIZE" output="true" input="false"/>



<IOPin id="LAMBDA" output="false" input="true"/>



<IOPin id="LAGRANGIANCOST" output="true" input="false"/>



<IOPin id="BUFFERLEVEL" output="true" input="false">




<Default xsi:type="IntegerType">





<Value>0</Value>




</Default>



</IOPin>



<IOPin semantics=”:AQS:1.1.1” id="TRANSMITRATE" output="false"



input="true"/>


</Description> 

</DIA>

6.3.9 Switch mechanism

6.3.9.1 Introduction

This subclause specifies the syntax and semantics of the switching modules. The characteristics of a resource typically vary along the different portions constituting it. Therefore a more fine-grained description of these characteristics might be desirable. The switch mechanism allows to select the appropriate description of these characteristics with respect to the considered portion.

The data representation types listed above each have their switching counterparts. As not to duplicate the semantics explained previously, the reader is referred to the previous sections. 

6.3.9.2 BaseSwitchModule syntax

<!-- ################################################## -->

<!-- Definition of BaseSwitchModuleType                 -->

<!-- ################################################## -->

<complexType name="BaseSwitchModuleType" abstract="true">


<complexContent>



<extension base="dia:BaseModuleType">




<attribute name="switchIOPinRefs" type="IDREFS" use="required"/>



</extension>


</complexContent>

</complexType>

6.3.9.3 BaseSwitchModule semantics

	Name
	Definition

	BaseSwitchModuleType
	Tool for describing the resource in a more fine-grained way.

	switchIOPinRefs
	Describes the list of IOPins whose values uniquely define a specific section of the Resource.


6.3.9.4 UtilityFunctionSwitch syntax

<!-- Definition of UtilityFunctionSwitchType         -->

<!-- ################################################-->

<complexType name="UtilityFunctionSwitchType">


<complexContent>



<extension base="dia:BaseSwitchModuleType">




<sequence>





<element name="Switch" type="dia:UFDataSwitchType" minOccurs="2"






maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="UFDataSwitchType">


<complexContent>



<extension base="dia:UtilityFunctionType">




<attribute name="switchValues" type="dia:positiveIntegerVector"





use="required"/>



</extension>


</complexContent>

</complexType>

6.3.9.5 UtilityFunctionSwitch semantics

	Name
	Definition

	UtilityFunctionSwitchType
	Tool for describing the Resource in a more fine-grained way using utility functions.

	UFDataSwitchType
	Tool for describing a UtilityFunction related to a specific section of the Resource.

	switchValues
	Describes the list of IOPin values uniquely defining a specific section of the Resource.


6.3.9.6 LookUpTableSwitch syntax

<!-- ################################################## -->

<!-- Definition of LookUpTableSwitchType                -->

<!-- ################################################## -->

<complexType name="LookUpTableSwitchType">


<complexContent>



<extension base="dia:BaseSwitchModuleType">




<sequence>





<choice maxOccurs="unbounded">






<element name="Axis" type="dia:AxisType"/>






<element name="AxisRef" type="dia:AxisRefType"/>





</choice>





<element name="ContentSwitch" type="dia:ContentSwitchType"






minOccurs="2" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ContentSwitchType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Content" type="dia:ContentBaseType"/>




</sequence>




<attribute name="switchValues" type="dia:positiveIntegerVector"





use="required"/>



</extension>


</complexContent>

</complexType>

6.3.9.7 LookUpTableSwitch semantics

	Name
	Definition

	LookUpTableSwitchType
	Tool for describing the Resource in a more fine-grained way using LookUpTables.

	ContentSwitchType
	Tool for describing the Content values associated with a specific section of the Resource.

	switchValues
	Describes the list of IOPin values uniquely defining a specific section of the Resource.


6.3.9.8 StackFunctionSwitch syntax

<!-- ################################################## -->

<!-- Definition of StackFunctionSwitchType              -->

<!-- ################################################## -->

<complexType name="StackFunctionSwitchType">


<complexContent>



<extension base="dia:BaseSwitchModuleType">




<sequence>





<element name="Switch" type="dia:SFDataSwitchType" minOccurs="2"






maxOccurs="unbounded"/>




</sequence>




<attribute name="iOPinRef" type="IDREF" use="required"/>



</extension>


</complexContent>

</complexType>

<complexType name="SFDataSwitchType">


<complexContent>



<extension base="dia:DIABaseType">




<choice maxOccurs="unbounded">

               <element name="Argument">

                  <complexType>

                     <attribute name="iOPinRef" type="IDREF" use="required"/>







 <attribute name="delay" type="nonNegativeInteger"








use="optional"/>

                  </complexType>

               </element>

               <element name="Constant" type="dia:ValueDataType"/>

               <element name="Operation">

                  <complexType>

                     <attribute name="operator" type="mpeg7:termReferenceType"/>

                  </complexType>

               </element>




</choice>




<attribute name="switchValues" type="dia:positiveIntegerVector"





use="required"/>



</extension>


</complexContent>

</complexType>

6.3.9.9 StackFunctionSwitch semantics

	Name
	Definition

	StackFunctionSwitchType
	Tool for describing the Resource in a more fine-grained way using StackFunctions.

	SFDataSwitchType
	Tool for describing a StackFunction related to a specific section of the Resource.

	switchValues
	Describes the list of IOPin values uniquely defining a specific section of the Resource.


6.3.10 AdaptationQoS data types

6.3.10.1 Introduction

This subclause specifies the syntax and semantics of the various data types that can be used in the AdaptationQoS tool. The tool has been designed in such a way that additional data types can easily be added in future versions. In this version, three data types are included, namely integers, floats and strings (NMTokens). These data types can be used as a single value, a vector or a matrix of values.

6.3.10.2 Single value data type syntax

<!-- ################################################## -->

<!-- Definition of Single Value Data Types              -->

<!-- ################################################## -->

<complexType name="ValueDataType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType"/>


</complexContent>

</complexType>

<complexType name="IntegerType">


<complexContent>



<extension base="dia:ValueDataType">




<sequence>





<element name="Value" type="integer"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="FloatType">


<complexContent>



<extension base="dia:ValueDataType">




<sequence>





<element name="Value" type="float"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="NMTokenType">


<complexContent>



<extension base="dia:ValueDataType">




<sequence>





<element name="Value" type="NMTOKEN"/>




</sequence>



</extension>


</complexContent>

</complexType>

6.3.10.3 Single value data type semantics

	Name
	Definition

	ValueDataType
	Abstract base type for single values

	IntegerType
	Extends ValueDataType to specify a single integer value.

	FloatType
	Extends ValueDataType to specify a single float value.

	NMTokenType
	Extends ValueDataType to specify a single string (NMToken) value.


6.3.10.4 Vector data types syntax

<!-- ################################################## -->

<!-- Definition of Vector Data Types                    -->

<!-- ################################################## -->

<complexType name="VectorDataType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType"/>


</complexContent>

</complexType>

<complexType name="IntegerVectorType">


<complexContent>



<extension base="dia:VectorDataType">




<sequence>





<element name="Vector" type="mpeg7:integerVector"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="FloatVectorType">


<complexContent>



<extension base="dia:VectorDataType">




<sequence>





<element name="Vector" type="mpeg7:floatVector"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="NMTokenVectorType">


<complexContent>



<extension base="dia:VectorDataType">




<sequence>





<element name="Vector" type="NMTOKENS"/>




</sequence>



</extension>


</complexContent>

</complexType>

6.3.10.5 Vector data types semantics

	Name
	Definition

	VectorDataType
	Abstract base type for vectors

	IntegerVectorType
	Extends VectorDataType to specify a vector of integer values.

	FloatVectorType
	Extends VectorDataType to specify a vector of float values.

	NMTokenVectorType
	Extends VectorDataType to specify a vector of string (NMToken) values.


6.3.10.6 Matrix data types syntax

<!-- ################################################## -->

<!-- Definition of Matrix Data Types                    -->

<!-- ################################################## -->

<complexType name="MatrixDataType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType">




<attribute ref="mpeg7:dim" use="required"/>



</extension>


</complexContent>

</complexType>

<simpleType name="NAType">


<restriction base="NMTOKEN">



<enumeration value="NA"/>


</restriction>

</simpleType>

<!-- ################################################## -->

<!-- Definition of IntegerMatrixType                  -->

<!-- ################################################## -->

<complexType name="IntegerMatrixType">


<complexContent>



<extension base="dia:MatrixDataType">




<sequence>





<element name="Matrix" type="dia:NAIntegerMatrixType"/>




</sequence>



</extension>


</complexContent>

</complexType>

<simpleType name="NAIntegerMatrixType">


<list>



<simpleType>




<union memberTypes="dia:NAType integer"/>



</simpleType>


</list>

</simpleType>

<!-- ################################################## -->

<!-- Definition of FloatMatrixType                      -->

<!-- ################################################## -->

<complexType name="FloatMatrixType">


<complexContent>



<extension base="dia:MatrixDataType">




<sequence>





<element name="Matrix" type="dia:NAFloatMatrixType"/>




</sequence>



</extension>


</complexContent>

</complexType>

<simpleType name="NAFloatMatrixType">


<list>



<simpleType>




<union memberTypes="dia:NAType float"/>



</simpleType>


</list>

</simpleType>

<!-- ################################################## -->

<!-- Definition of NMTokenMatrixType                    -->

<!-- ################################################## -->

<complexType name="NMTokenMatrixType">


<complexContent>



<extension base="dia:MatrixDataType">




<sequence>





<element name="Matrix" type="dia:NANMTokenMatrixType"/>




</sequence>



</extension>


</complexContent>

</complexType>

<simpleType name="NANMTokenMatrixType">


<list>



<simpleType>




<union memberTypes="dia:NAType NMTOKEN"/>



</simpleType>


</list>

</simpleType>

6.3.10.7 Matrix data types semantics

	Name
	Definition

	MatrixDataType
	Abstract base type for matrices

	IntegerMatrixType
	Extends MatrixDataType to specify a matrix of integer values. This matrix is defined as a union of integer values and a reserved word (NA or “Not Available”) to indicate that a certain value is invalid.

	FloatMatrixType
	Extends MatrixDataType to specify a matrix of float values. This matrix is defined as a union of float values and a reserved word (NA or “Not Available”) to indicate that a certain value is invalid.

	NMTokenMatrixType
	Extends MatrixDataType to specify a matrix of string (NMToken) values. This matrix is defined as a union of string (NMToken) values and a reserved word (NA or “Not Available”) to indicate that a certain value is invalid.


6.4 Bitstream syntax description link

6.4.1 Introduction

This subclause specifies the syntax and semantics of the BSDLink tool. This tool provides the facilities to link so-called steering description tools and BSDL/gBSD tools in a flexible and extensible way. The extensible linking mechanism allows designing a rich variety of adaptation architectures, e.g., steered by resource adaptation tools such as AdaptationQoS, UsageEnvironment description tools, ISO/IEC 15398 tools, or steered by the User using the Choice/Selection mechanism provided by ISO/IEC 21000-2.

However, the current semantics limit the steering description to the AdaptationQoS tool and the Choice/Selection mechanism (minOccurs="0" of SteeringDescriptionRef) respectively but can be easily extended when needed.

6.4.2 BSDLink syntax

<!-- ######################################################## -->

<!-- Definition of the BSDLinkType                            -->

<!-- ######################################################## -->

<complexType name="BSDLinkType">


<complexContent>



<extension base="dia:DIADescriptionType">




<sequence>





<element name="SteeringDescriptionRef" type="dia:ReferenceType"






minOccurs="0"/>





<element name="BSDRef" type="dia:ReferenceType"/>





<element name="BSDTransformationRef">






<complexType>







<complexContent>








<extension base="dia:ReferenceType">









<attribute name="type" type="anyURI"/>








</extension>







</complexContent>






</complexType>





</element>





<element name="Parameter" type="dia:BaseParameterType"






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the SteeringDescriptionType                -->

<!-- ######################################################## -->

<complexType name="SteeringDescriptionType" abstract="true">


<complexContent>



<extension base="dia:DIADescriptionType"/>


</complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the BSDTransformationType                  -->

<!-- ######################################################## -->

<complexType name="BSDTransformationType" abstract="true">

   <complexContent>

      <extension base="dia:DIADescriptionType"/>

   </complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the BaseParameterType                      -->

<!-- ######################################################## -->

<complexType name="BaseParameterType" abstract="true">


<complexContent>



<extension base="dia:DIABaseType">




<attribute name="name" type="QName"/>



</extension>


</complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the XSLTType                               -->

<!-- ######################################################## -->

<complexType name="XSLTType">


<complexContent>



<extension base="dia:BSDTransformationType">




<sequence>





<element xmlns:xsl="http://www.w3.org/1999/XSL/Transform"






ref="xsl:stylesheet"/>




</sequence>



</extension>


</complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the STXType                                -->

<!-- ######################################################## -->

<complexType name="STXType">


<complexContent>



<extension base="dia:BSDTransformationType">




<sequence>





<element xmlns:stx="http://stx.sourceforge.net/2002/ns"






ref="stx:transform"/>




</sequence>



</extension>


</complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the ConstantType                           -->

<!-- ######################################################## -->

<complexType name="ConstantType">


<complexContent>



<extension base="dia:BaseParameterType">




<sequence>





<element name="Value" type="token"/>




</sequence>



</extension>


</complexContent>

</complexType>

<!-- ######################################################## -->

<!-- Definition of the IOPinRefType                           -->

<!-- ######################################################## -->

<complexType name="IOPinRefType">


<complexContent>



<extension base="dia:BaseParameterType">




<sequence>





<element name="Value" type="anyURI"/>




</sequence>



</extension>


</complexContent>

</complexType>

6.4.3 BSDLink semantics

Semantics of the BSDLinkType:

	Name
	Definition

	BSDLinkType
	Tool for describing a link between the parameters provided by a steering description and a (generic) Bitstream Syntax Description. This datatype contains elements to refer to the steering description, the BS Description, the BSD Transformation and the parameters of the transformation.

	SteeringDescriptionRef
	Describes a reference to the steering description. The target of this reference shall be of SteeringDescriptionType. 

	BSDRef
	Describes a reference to the (generic) Bitstream Syntax Description. The target of this reference shall be of BSDType.

	BSDTransformationRef
	Describes a reference to a BSD Transformation. The target of this reference shall be of BSDTransformationType.

	type
	Describes the namespace of the BSD Transformation.

	Parameter
	Describes an input parameter to the BSD Transformation.


Semantics of the SteeringDescriptionType:

	Name
	Definition

	SteeringDescriptionType
	Tool for describing a steering description.

Note: the current subclause defines one type of steering description, namely AdaptationQoSType specified in subclause 6.3.


Semantics of the BSDTransformationType:

	Name
	Definition

	BSDTransformationType
	Tool for wrapping a BSD Transformation as a DIA descriptor.


Semantics of XSLTType:

	Name
	Definition

	XSLTType
	Tool for wrapping an XSLT style sheet as a DIA descriptor. It contains the root element of the XSLT style sheet.


Semantics of STXType:

	Name
	Definition

	STXType
	Tool for wrapping an STX style sheet as a DIA descriptor. It contains the root element of the STX style sheet.


Semantics of the BaseParameterType:

	Name
	Definition

	BaseParameterType
	BaseParameterType extends DIABaseType and provides a base abstract type for a subset of types defined as part of the BSDLinkType.

	name
	Describes the qualified name of the parameter.


Semantics of the ConstantType:

	Name
	Definition

	ConstantType
	Describes a particular type of parameter with a constant value. The type of the Value element is then a string.

	Value
	Describes the value of the parameter.


Semantics of the IOPinRefType:

	Name
	Definition

	IOPinRefType
	Describes a particular type of parameter with a variable value, which is the output of the steering description. The type of the Value element is then an anyURI identifying the relevant IOPin of the steering description.

Note: The use of anyURI instead of IDREF allows referencing a IOPin of a steering description provided in another XML document.

	Value
	Describes the value of the parameter.


6.4.4 BSDLink example (informative)

The following BSDLink example uses the AdaptationQoS tool as a steering description and an XSLT style sheet for transforming the gBS Description. The parameter for the XSLT style sheet are references to IOPins of the AdaptationQoS description. This means that the name of the Parameter appears also in the XSLT style sheet and the Value is a reference to an output id of an IOPin. The actual value of the IOPin is provided by the adaptation decision-taking engine.

<DIA>


<Description xsi:type="BSDLinkType">



<SteeringDescriptionRef uri="rubik_lena_AQoS.xml"/>



<BSDRef uri="rubik_lena_gBSD.xml"/>



<BSDTransformationRef uri="rubik_lena_transform.xslt"/>



<Parameter xsi:type="IOPinRefType" name="nLevels">




<Value>LEVELS</Value>



</Parameter>



<Parameter xsi:type="IOPinRefType" name="nBitplanes">




<Value>BITPLANES</Value>



</Parameter>


</Description>

</DIA>

6.5 Metadata adaptability

6.5.1 Introduction

This subclause specifies a tool for describing adaptation information pertaining to metadata within a Digital Item. This information is a set of syntactical elements with prior knowledge about the metadata that is useful for reducing the complexity of the metadata adaptation process. These elements have been originally designed to enable:

· Filtering and scaling of descriptions (TotalNumofElements, Completeness, MaxDepth, Value)

· Integration of descriptions (AverageValue and InvariantProperties)

Note that a non normative adaptation engine may use such elements jointly to perform the above mentioned processes (scaling or integration), or any other metadata adaptation functionality.

6.5.2 MetadataAdaptation syntax

<!--##########################################-->

<!--  Definition of MetadataAdaptationType    -->

<!--##########################################-->

<complexType name="MetadataAdaptationType">


<complexContent>



<extension base="dia:DIADescriptionType">




<sequence>





<element name="SizeOfMetadata" type="nonNegativeInteger"






minOccurs="0"/>





<element name="TotalNumOfElements" type="nonNegativeInteger"






minOccurs="0"/>





<sequence>






<element name="Component" type="dia:ComponentType"







minOccurs="0" maxOccurs="unbounded"/>





</sequence>




</sequence>




<attribute name="instanceSchema" type="anyURI" use="required"/>




<attribute name="instanceLocator" type="anyURI" use="optional"/>



</extension>


</complexContent>

</complexType>

<!--##########################################-->

<!--       Definition of ComponentType        -->

<!--##########################################-->

<complexType name="ComponentType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="Completeness" type="boolean" minOccurs="0"/>





<choice minOccurs="0">






<element name="MaxDepth" type="nonNegativeInteger"







minOccurs="0"/>






<element name="Location" type="dia:LocationMethodType"







maxOccurs="unbounded"/>





</choice>





<choice minOccurs="0">






<element name="Component" type="dia:ComponentType"







maxOccurs="unbounded"/>






<sequence>







<choice>








<element name="Value">









<complexType>










<simpleContent>











<extension base="token">












<attribute name="type" type="NMTOKEN"/>











</extension>










</simpleContent>









</complexType>








</element>








<sequence>









<element name="MinValue" type="float" minOccurs="0"/>









<element name="MaxValue" type="float" minOccurs="0"/>








</sequence>







</choice>






</sequence>





</choice>





<choice>






<element name="AverageValue" minOccurs="0" 







maxOccurs="unbounded">







<complexType>








<complexContent>









<extension base="dia:DIABaseType">










<sequence>











<element name="Location" 












type="dia:LocationMethodType" 












maxOccurs="unbounded"/>










</sequence>










<attribute name="unitOfMeasure" type="NMTOKEN"











use="required"/>










<attribute name="aValue" type="NMTOKEN"











use="required"/>









</extension>








</complexContent>







</complexType>






</element>






<element name="InvariantProperties" minOccurs="0"







maxOccurs="unbounded">







<complexType>








<complexContent>









<extension base="dia:DIABaseType">










<sequence>











<element name="Location" 












type="dia:LocationMethodType"












maxOccurs="unbounded"/>











<element name="InvariantDimension"












maxOccurs="unbounded">












<complexType>













<attribute name="dimension"














type="NMTOKEN" 














use="required"/>













<attribute name="invariantFactor"














type="mpeg7:zeroToOneType"














use="required"/>












</complexType>











</element>










</sequence>









</extension>








</complexContent>







</complexType>






</element>





</choice>




</sequence>




<attribute name="name" type="QName" use="required"/>




<attribute name="number" type="nonNegativeInteger"/>



</extension>


</complexContent>

</complexType>

<!--##########################################-->

<!--       Definition of LocationMethodType   -->

<!--##########################################-->

<complexType name="LocationMethodType">


<simpleContent>



<extension base="token">




<attribute name="type" type="NMTOKEN" use="required"/>



</extension>


</simpleContent>

</complexType>

6.5.3 MetadataAdaptation semantics
Semantics of MetadataAdaptationType:

	Name
	Definition

	MetadataAdaptationType
	Tool for describing means for metadata adaptation.

	InstanceSchema
	Describes the schema of the XML instance.

	InstanceLocator
	Describes an optional link to the described XML instance.

	SizeOfMetadata
	Describes the size of the metadata description in bytes.

	TotalNumOfElements
	Describes the optional total number of words (i.e., XML elements and values) that are included in a metadata description.

	Component
	Describes a target element in a metadata description.

	Name
	Describes the name of the target element in the metadata description.

	Number
	Describes the number of instances of the target element (indicated by Component) that is included in the metadata description. If this number is zero, no instances are present.

	Completeness
	Describes whether the description is complete. Complete means that the instance of the description tool includes all optional descriptions defined in the schema.

	MaxDepth
	Describes the maximum number of successively nested target elements in the metadata description.

	Location
	Describes the means to locate the target element in the metadata description, as well as supplemental information associated with its location.

	Value
	Describes an optional discrete set of value(s) that the target element can take.

	MinValue
	Describes the minimum value that the target element can take for numbers.

	MaxValue
	Describes the maximum value that the target element can take for numbers.

	AverageValue
	Describes an average feature (element or attribute) of a set of description tools components (D or DS), associated to Location.

	aValue
	Describes the average value. 

	unitOfMeasure
	Describes the feature (element or attribute) from which the unit of measure can be derived.

	InvariantProperties
	Describes the information about invariant properties of a description tool, identified by Location.

	InvariantDimension
	Descrtibes the information about the dimension for which invariance to cropping for a component (e.g., D or DS instance) applies.

	dimension
	Describes, with respect to which dimension the component is invariant. The dimension attribute can currently take one of the following values:

· spatial, indicates that the instance value is invariant to spatial cropping

· temporal, indicates that the instance value is invariant to temporal cropping

	invariantFactor
	Describes the cropping ratio. A component (e.g. D or DS instance) can be considered invariant if the children segments of the segment (the father segment) it is attached to, have a size which is larger than the size of the father segment multiplied by invariantFactor. 0 means fully invariant, 1 not invariant.


Semantics of LocationMethodType:

	Name
	Definition

	LocationMethodType
	Tool for describing the means to locate the target element in the metadata description, as well as supplemental information associated with its location.

	type
	Describes the means to locate the target element in the metadata description as either one of the following:

· maxDepth: Location is determined by a maximum depth

· depth: Location is determined by a  depth

· listOfID: Location is determined by a list of IDs


6.5.4 MetadataAdaptation examples (informative)
Two examples are shown below demonstrating possible uses of the MetadataAdaptation hints to achieve:

· A resizing of a description (scaling)

· The integration of two descriptions

Scaling functionality

A first example includes information about the metadata of a video resource.

SizeOfMetadata expresses the size of the metadata description and TotalNumOfElements expresses the total number of words (i.e., XML elements and values) that are included in the metadata description. These two component will be used to decide whether resizing of the description is required or not. A possible scenario for using such tool is represented by a small terminal that can handle up to 10 KB of metadata or 50 elements. In such a case, the metadata resizing can be performed according to specific hints without a complete analysis of the entire metadata description.

Consider below the instance of a description to be scaled:

<Mpeg7>


<Description xsi:type="ContentEntityType">



<MultimediaContent xsi:type=“AudioVisualType“>

         <AudioVisual>

          <TemporalDecomposition>

             <AudioVisualSegment id=”time1”> ( Layer-1
                <PointOfView viewpoint="TeamB">

                   <Importance>

                      <Value>0.25</Value>

                   </Importance>

                </PointOfView>

                …………

             </AudioVisualSegment>

             <AudioVisualSegment> ( Layer-1
                <TemporalDecompsition>

                   <AudioVisualSegment id=”time2”> ( Layer-2
                      <PointOfView viewpoint=”TeamA”>

                         <Importance>

                            <Value>0.5</Value>

                         </Importance>

                      </PointOfView>

                      ......

                      <TemporalDecompsotion>

                         <AudioVisualSegment> ( Layer-3
                            ....

                            <TemporalDecomposition>

                               <AudioVisualSegment> ( Layer-4
                                  .....

                                  <TemporalDecompsition>

                                     <AudioVisualSegment id=”time3”> ( Layer-5
                                        <MediaSourceDecomposition>

                                           <VideoSegment>

                                              <VisualDescriptor 















   xsi:type=”MotionActivityType”>

                                                 <Intensity>3</Intensity>

                                                 <DominantDirection>1
















</DominantDirection>

                                                 ......

                                              </VisualDescriptor>

                                           </VideoSegment>

                                        </MediaSourceDecomposition>

                                        <TemporalDecompsision>

                                           <AudioVisualSegment> ( Layer-6
                                             ......

                                              <TemporalDecompsition>

                                                 <AudioVisualSegment> ( Layer-7
                                                    ......

                                                 </AudioVisualSetment>

                                              </TemporalDecomposition>

                                           </AudioVisualSegment>

                                        </TemporalDecomposition>

                                     </AudioVisualSegment>

                                  </TemporalDecomposition>

                                  .....

                               </AudioVisualSegment>

                            </TemproalDecompsition>

                         </AudioVisualSegment>

                      </TemproalDecompsition>

                   </AudioVisualSegment>

                </TemporalDecompsition>

             </AudioVisualSegment>

          </TemporalDecompsition>

         </AudioVisual>

       </MultimediaContent>

    </Description>

</Mpeg7>

Now, a possible instantiation of MetadataAdaptation for the scaling functionality is as follows:

<DIA>


<Description xsi:type="MetadataAdaptationType" 



instanceSchema="urn:mpeg:mpeg7:schema:2001">



<SizeOfMetadata>12000</SizeOfMetadata>




<TotalNumOfElements>100</TotalNumOfElements>



<Component name="VideoSegment">




<MaxDepth>7</MaxDepth>




<Component name="MediaTime" number="5">





<Location type="listOfID">time1 time2 time3</Location>




</Component>




<Component name="MotionActivity" number="4">





<Completeness>true</Completeness>





<Location type="maxDepth">5</Location>




</Component>




<Component name="ColorLayout" number="5">





<Completeness>true</Completeness>






<Location type="maxDepth">3</Location>




</Component>




<Component name="MatchingHint" number="0"/>




<Component name="PointOfView" number="10">





<Completeness>true</Completeness>





<Location type="maxDepth">3</Location>





<Component name="viewpoint">






<Value type="listOfString">TeamA TeamB</Value>





</Component>





<Component name="Importance">






<Value type="listOfFloat">0.0 0.25 0.5 0.75 1.0</Value>





</Component>




</Component>



</Component>


</Description>

</DIA>

The following observation can now be made: 

· The maximum number of successively nested AudioVisualSegment elements is 7. Therefore, in the case that a device can only accept up to 6 layers, we know in advance that 1 layer needs to be scaled. This is not necessarily the final (deepest) layer. The decision to scale a layer may be based on its importance relative to other layers.

· The MediaTime element appears 5 times in the metadata description and there are three ID's associated with the segments containing this element (time1, time2, time3). Since processing of the metadata description is done sequentially from top-to-bottom, the value of 5 can indicate that no further processing is required after the final (5th) element has been processed. The ID's are used to locate the MediaTime element in the description.

· The MotionActivity element appears 4 times in the metadata description and these instances have all optional components of the tool instantiated. Furthermore, the description indicates that MotionActivity does not appear after the 5th layer of the parent Component in the description (in this case, AudioVisualSegment). With this information, processing can be saved since one does not have to parse past the 5th layer to reach an element of interest.

· The metadata description does not include a MatchingHint element.

· The PointOfView element appears 10 times in the metadata description and these instances have all optional components of the tool instantiated. Furthermore, the viewpoint attribute of this element takes the values “TeamA” or “TeamB”, and the “Importance” attribute of this element takes one of the values in the given list (0.0 0.25 0.5 0.75 1.0).

Integration of descriptions

In the next example, the MetadataAdaptation tool is used to speed up the integration process of two description instances of a same video programme. 

The temporal decomposition of the video into scenes with its associated semantics is given by:

<Mpeg7>


<Description xsi:type="ContentEntityType">



<MultimediaContent xsi:type="VideoType">




<MediaLocator>






<MediaUri>soccer_marathon.mpg</MediaUri>





</MediaLocator>





<TemporalDecomposition gap="false" overlap="false">






<VideoSegment xsi:type="VideoSegmentType" id="VDS1">







<MediaTime>








<MediaTimePoint>T00:00:00</MediaTimePoint>








<MediaDuration>PT2M20S</MediaDuration>







</MediaTime>







<TemporalDecomposition gap="false" overlap="false">








<VideoSegment id="Scene0">









<MediaTime>










<MediaTimePoint>T00:00:00</MediaTimePoint>










<MediaDuration>PT0M13S</MediaDuration>









</MediaTime>









<Semantic>










<Label>











<Name>soccergame</Name>










</Label>










<SemanticBase xsi:type="EventType">











<Label>












<Name>soccergame</Name>











</Label>










</SemanticBase>









</Semantic>








</VideoSegment>

                              ..

The temporal decomposition of the video into shots is given by:

<Mpeg7>


<Description xsi:type="ContentEntityType">



<MultimediaContent xsi:type="VideoType">




<Video id="JornaldanoiteSegment">





<MediaLocator>






<MediaUri>soccer_marathon.mpg</MediaUri>





</MediaLocator>





<TemporalDecomposition gap="false" overlap="false">






<VideoSegment xsi:type="VideoSegmentType" id="VDS2">







<MediaTime>








<MediaTimePoint>T00:00:00</MediaTimePoint>








<MediaDuration>PT2M20S</MediaDuration>







</MediaTime>







<TemporalDecomposition>








<VideoSegment id="Shot 0">









<MediaTime>










<MediaTimePoint>T00:00:00</MediaTimePoint>










<MediaDuration>PT0M5S</MediaDuration>









</MediaTime>








</VideoSegment>








<VideoSegment id="Shot 1">









<MediaTime>










<MediaTimePoint>T00:00:05</MediaTimePoint>










<MediaDuration>PT0M5S</MediaDuration>









</MediaTime>








</VideoSegment>

                              ..

The instantiation of the MetadataAdaptation tool for integrating the above two descriptions is given by:

<DIA>

   <Description xsi:type="MetadataAdaptationType"  

          instanceSchema="urn:mpeg:mpeg7:schema:2001" 

          instanceLocator="VDS1.xml">

     <Component name="VideoSegment">


     <AverageValue aValue="PT1M20S" unitOfMeasure="MediaDuration">




  <Location type="TemporalDepth">0</Location>



  </AverageValue>



  <AverageValue aValue="PT0M47S" unitOfMeasure="MediaDuration">




  <Location type="TemporalDepth">1</Location>



  </AverageValue>


  </Component>


  <Component name="Semantic">



  <InvariantProperties>




  <Location type="listOfId">Semantic0 Semantic2</Location>




  <InvariantDimension dimension="temporal" invariantFactor="0.3"/>



  </InvariantProperties>


  </Component>

   </Description>

   <Description xsi:type="MetadataAdaptationType"

                instanceSchema="urn:mpeg:mpeg7:schema:2001"  

                instanceLocator="VDS2.xml">


  <Component name="VideoSegment">



  <AverageValue aValue="PT1M20S" unitOfMeasure="MediaDuration">




  <Location type="TemporalDepth">0</Location>



  </AverageValue>



  <AverageValue aValue="PT0M5S" unitOfMeasure="MediaDuration">




  <Location type="TemporalDepth">1</Location>



  </AverageValue>


  </Component>


</Description>

</DIA>

The hints that are used provide an average segment duration and a measure of invariance for the semantics associated to the VideoSegments contained in the description instances. These can be used by a non normative adaptation engine to achieve the integrated description. 

More specifically, the above DIA instance gives the following information:

· VideoSegment VDS1  is a one level decomposition and the average length of segment is 47 sec.

· In VDS1, the element “Semantic” (Semantic DS) identified by “Semantic0” and “Semantic2” can be propagated to all the sub-segments of the segment that contain them provided such child segments have a size larger than 0.3 (invariantFactor) times the size of the parent segments.

· VideoSegment VDS2 is a one-level decomposition with an average length for segment of 5 sec.

Using the AverageValue hint, a metadata engine is able to automatically conclude that segments associated to the first level of VDS1 are unlikely to have the same granularity of segments at the same level of decomposition in VDS2, and hence they cannot overlap, so that both will be present in the integrated metadata as shown in the instance below.

<Mpeg7>


<Description xsi:type="ContentEntityType">



<MultimediaContent xsi:type="VideoType">




<Video id="JornaldanoiteSegment">





<MediaLocator>






<MediaUri>soccer_marathon.mpg</MediaUri>





</MediaLocator>





<TemporalDecomposition gap="false" overlap="false">






<VideoSegment xsi:type="VideoSegmentType">







<MediaTime>








<MediaTimePoint>T00:00:00</MediaTimePoint>








<MediaDuration>PT2M20S</MediaDuration>







</MediaTime>







<TemporalDecomposition gap="false" overlap="false">








<VideoSegment id="Scene 0">









<MediaTime>










<MediaTimePoint>T00:00:00</MediaTimePoint>










<MediaDuration>PT0M13S</MediaDuration>









</MediaTime>









<Semantic>










<Label>











<Name>soccergame</Name>










</Label>










<SemanticBase xsi:type="EventType">











<Label>












<Name>soccergame</Name>











</Label>










</SemanticBase>









</Semantic>









<TemporalDecomposition gap="false" overlap="false">










<VideoSegment id="Shot 0">











<MediaTime>












<MediaTimePoint>T00:00:00</MediaTimePoint>












<MediaDuration>PT0M5S</MediaDuration>











</MediaTime>











<Semantic>












<Label>













<Name>soccergame</Name>












</Label>












<SemanticBase xsi:type="EventType">













<Label>














<Name>soccergame</Name>













</Label>












</SemanticBase>











</Semantic>










</VideoSegment>










...









</TemporalDecomposition>








</VideoSegment>







</TemporalDecomposition>






</VideoSegment>





</TemporalDecomposition>




</Video>



</MultimediaContent>


</Description>

</Mpeg7>

The information carried by the InvariantProperties hint is used to propagate the DS “Semantic” to sub-segments without the need to extract it from the original content. 

Integration into ISO/IEC 21000-2

In the following examples, preferable ways to use the MetadataAdaptation tool in an ISO/IEC 21000-2 description are given. In the first example, both the MetadataAdaptation tool and description instance are contained in the ISO/IEC 21000-2 description.

<DIDL>


<Item>



<Item>




<Descriptor>





<Statement mimeType="text/xml">






<DIA>







<Description xsi:type="MetadataAdaptationType" 

                                 instanceSchema="urn:mpeg:mpeg7:schema:2001">








<SizeOfMetadata>12000</SizeOfMetadata>








<TotalNumOfElements>100</TotalNumOfElements>








<Component name="VideoSegment">









<MaxDepth>7</MaxDepth>









<Component name="PointOfView" NumOfComponent="10">










<Completeness>true</Completeness>










<Location type="maxDepth">3</Location>










<Component name="viewpoint">











<Value type="listOfString">TeamA TeamB</Value>








</Component>









<Component name="Importance">







      <Value type="listOfFloat">0.0 0.25 0.5 0.75 1.0</Value>










</Component>









</Component>









<!-- ..... -->








</Component>







</Description>






</DIA>





</Statement>




</Descriptor>



</Item>



<Item>




<Descriptor>





<Statement mimeType="text/xml">






<Mpeg7>







<Description xsi:type="ContentEntityType">








<MultimediaContent xsi:type="AudioVisualType">









<AudioVisual>










<TemporalDecompsition>











<AudioVisualSegment id="time1">












<PointOfView viewpoint="TeamB">













<Importance>














<Value>0.25</Value>


















</Importance>












</PointOfView>











</AudioVisualSegment>










</TemporalDecompsition>









        <!-- .... -->









</AudioVisual>








</MultimediaContent>







</Description>






</Mpeg7>





</Statement>




</Descriptor>



</Item>


</Item>

</DIDL>

In the second example, the MetadataAdaptation tool is instantiated while the XML description instance is referenced in an external Digital Item.

<DIDL>

   <Item>

      <Item>

         <Descriptor>

            <Statement mimeType="text/xml">

               <DIA>

                  <Description xsi:type="MetadataAdaptationType"








instanceSchema="urn:mpeg:mpeg7:schema:2001"








instanceLocator="mpeg7AVS.xml">

                     <SizeOfMetadata>12000</SizeOfMetadata>

                     <TotalNumOfElements>100</TotalNumOfElements>

                     <Component name="VideoSegment">

                        <Component name="PointOfView" NumOfComponent="10">

                           <Completeness>true</Completeness>

                           <Location type="maxDepth">3</Location>

                           <Component name="viewpoint">

                              <Value type="listOfString">TeamA TeamB</Value>

                           </Component>

                           <Component name="Importance">

                              <Value type="listOfFloat">











0.0 0.25 0.5 0.75 1.0









</Value>

                           </Component>

                        </Component>

                     </Component>

                     <!-- ... -->

                  </Description>

               </DIA>

            </Statement>

         </Descriptor>

      </Item>

      <Item>

         <Reference target="mpeg7AVS.xml"/>

      </Item>

   </Item>

</DIDL>

<!-- and mpeg7AVS.xml looks like: --> 

<DIDL>

  <Item>

    <Descriptor>

       <Statement mimeType=”text/xml”>

          <!-- MPEG-7AVS data here -->

       </Statement>

    </Descriptor>

  </Item>

</DIDL>

7 Digital Item Declaration adaptation tools

7.1 Introduction

This subclause specifies tools specifically for the adaptation of Digital Items as a whole.

7.2 Session mobility tools

7.2.1 Introduction

This subclause specifies a tool to preserve a User’s current state of interaction with a Digital Item. Examples of this include providing a mechanism to transfer a User’s session between devices and providing a standby feature for a device. The procedure described below specifies a means by which the configuration-state of a first Digital Item (referred to as a “content DI”) can be captured to a second Digital Item (referred to as a “context DI”). It is noted that both the content DI and context DI are only used as informative terms and have no normative implications in this part of ISO/IEC 21000-7.  

For session mobility, the context Digital Item captures the configuration-state of the content Digital Item, which is defined by the state of Selection elements. The context DI may also capture application-state information, which pertains to information specific to the application currently rendering the Digital Item. Examples of application-state information include the position on the screen in which a video contained in the DI is being rendered, the track currently being rendered in a music album, the view of the Digital Item that the application is presenting to the User.

7.2.2 Format of a DI for session mobility

In order to preserve a User’s interaction with a content DI, a context DI must contain a minimum set of information to reconstruct the original session. This is achieved by creating a context DI according to the following format:

7) An (initially empty) Digital Item is created using standard DIDL (conformant to ISO/IEC 21000-2). When this is contained in its own DID, this shall be expressed as:

<DIDL xmlns="urn:mpeg:mpeg21:2002:01-DIDL-NS">


<Item>


</Item>

</DIDL>
8) A Component-Resource child combination, as a child of the Item from 1), that contains a SessionMobilityTarget element which references the URI for the content DI.

9) For each partially or fully resolved Choice element in the content DI there shall be an Annotation within the Item (from 1)) containing an Assertion that captures the current configuration-state of the Selections in the Choice of the content DI.

Informative Notes: 

· The Annotation target attribute will identify an Item in the content DI that is an ancestor of the Choice to which the Assertion applies. In this case the target attribute value of the Annotation in the context DI will be an external reference to the Item in the content DI where the URI identifies the content DI, and the fragment identifier uses the id attribute to identify the Item.

· The Assertion target attribute will identify the Choice in the content DI to which the Assertion applies. In this case the target attribute value of the Assertion in the context DI will be an external reference to the Choice in the content DI where the URI identifies the content DI, and the fragment identifier uses the choice_id attribute to identify the Choice. Note that the Choice targeted by the Assertion must be a descendant of the Item targeted by the parent Annotation.

· Since the state of each partially or fully resolved Choice must be captured in the context DI, only those Choice elements for which all Selections are in an undecided state are to be omitted.

· Note that the receiving application should intelligently apply the configuration state captured in the context DI taking into consideration such things as its own terminal capabilities.

· Only Choices that possess a choice_id and have an Item ancestor that possesses an id are valid for transmission as part of the context DI for Session Mobility. Hence, authors of Digital Items who wish Choice states to be transmittable in Session Mobility context DIs must ensure that the Choice has a choice_id and is the descendant of an Item with an id.

10) A Descriptor within the Item (from 1)) containing a description of application specific information as necessary. Application specific description shall be valid XML qualified using XML namespaces and shall be contained in an SessionMobilityAppInfo element of type SessionMobilityAppInfoType defined below.

7.2.3 SessionMobility syntax

<!-- #########################################
-->

<!--  Definition of SessionMobility

 

-->

<!-- #########################################
-->

<complexType name="SessionMobilityType">


<complexContent>



<extension base="dia:DIADescriptionType">



<sequence>

    


<element name="SessionMobilityTarget" 






type="sm:SessionMobilityTargetType"/>

    


<element name="SessionMobilityAppInfo" 






type="sm:SessionMobilityAppInfoType"






minOccurs="0"/>




    <element name="SessionMobilityItemInfo"






type="sm:SessionMobilityItemInfoType"






minOccurs="0" maxOccurs="unbounded"/>



  </sequence>



</extension>


</complexContent>

</complexType>

<complexType name="SessionMobilityTargetType">


<complexContent>



<extension base="dia:DIABaseType">



<attribute name="ref" type="anyURI" use="required"/>



</extension>


</complexContent>

</complexType>

<complexType name="SessionMobilityAppInfoType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<element name="ItemInfo" type="sm:SessionMobilityItemInfoType"






minOccurs=”0” maxOccurs=”unbounded”/>





<any namespace="##any" processContents="lax" minOccurs="0"






maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="SessionMobilityItemInfoType">


<complexContent>



<extension base="dia:DIABaseType">



<sequence>





<any namespace="##any" processContents="lax" minOccurs="0"






maxOccurs="unbounded"/>




</sequence>




<attribute name="target" type="anyURI" use="required"/>



</extension>


</complexContent>

</complexType>

Informative Note: The application information may include any data relevant to the application, such as ISO/IEC 15938-5 descriptors, or data utilizing an application specific schema.

7.2.4 SessionMobility semantics

Semantics of the SessionMobilityType:

	Name
	Definition

	SessionMobilityType
	Tool for capturing application specific state information when preserving the state of a content DI in a Session Mobility context DI.

	SessionMobilityTarget
	Identifies the target content DI whose state is preserved by the containing context DI.

	SessionMobilityAppInfo
	Describes application specific state information relevant to the content DI  as a whole.

	SessionMobilityItemInfo
	Describes application specific state information relevant to a particular target Item in the content DI.


Informative Note: The application specific state is not defined by the Session Mobility tool. Application specific state can be categorized in two broad categories. Firstly, a specific software product (e.g. “ACME Accounting Package”) may use the SessionMobilityType tool to preserve any state information specific to that software product. In this case, the developer of the product will typically be responsible for the specification of such state information. Secondly, a generic application domain (e.g. audio-visual media, e-learning, etc) may use the SessionMobilityType tool to preserve generic state information applicable to that application domain. In this case, specification of any standard representation of such state information would typically be the responsibility of experts within that application domain.

Semantics of the SessionMobilityTargetType:

	Name
	Definition

	SessionMobilityTargetType
	Tool for identifying the target content DI whose state is preserved by the containing context DI.

	ref
	URI that identifies the target content DI whose state is preserved by the containing context DI.


Semantics of the SessionMobilityAppInfoType:

	Name
	Definition

	SessionMobilityAppInfoType
	Tool for capturing application specific state information relevant to the content DI as a whole when preserving the state of a content DI in a Session Mobility context DI.

	SessionMobilityItemInfo
	Describes application specific state information relevant to a particular target Item in the content DI.


Semantics of the SessionMobilityItemInfoType:

	Name
	Definition

	SessionMobilityItemInfoType
	Tool for capturing application specific state information relevant to a particular target Item in the content DI when preserving the state of a content DI in a Session Mobility context DI.

	target
	A URI identifying the target Item element in the content DI to which the preserved application specific state information applies.


7.2.5 Reconstructing a session (informative)

A context DI formed according to the normative format defined in subclause 7.2.2 shall contain information to reconstruct the User’s session. The decoding steps required to do so are: 

11) Load the content DI based on the reference to the content DI provided in the SessionMobilityTarget of the context DI. 

12) For each Assertion in the context DI:

i) Identify the Choice in the content DI based on the Assertion target attribute.

ii) Configure the identified Choice in the content DI according to the Assertion. The Assertion identifies which Selections are asserted as being true and/or which Selections are being asserted as being false. Selections not identified in the Assertion are undecided by definition.

The Assertions considered in this step are those created in step 3) of clause 7.2.2. Such Assertions can be identified by the target attribute URI referring to the content DI and with a fragment identifier being the choice_id of the target Choice in the content DI.

7.2.6 Session transfer example (informative)

An example of a content Digital Item is shown below. This content DI contains two Choice elements that require their configuration state to be preserved. 

<DIDL>


<Item id="CONTEXT_DEMO">



<Choice choice_id="EXAMPLE_CHOICE" maxSelections="1">




<Descriptor>





<Statement mimeType="text/plain">Terminal Capabilties</Statement>




</Descriptor>




<Selection select_id="AUDIO">





<Descriptor>






<Statement mimeType="text/plain">Audio</Statement>





</Descriptor>




</Selection>




<Selection select_id="VIDEO">





<Descriptor>






<Statement mimeType="text/plain">Video</Statement>





</Descriptor>




</Selection>



</Choice>



<Component>




<Condition require="AUDIO"/>




<Descriptor>





<Statement mimeType="text/plain">Audio Clip</Statement>




</Descriptor>




<Resource mimeType="audio/mpeg" ref="audio.mp3"/>



</Component>



<Component>




<Condition require="VIDEO"/>




<Descriptor>





<Statement mimeType="text/plain">Video Clip</Statement>




</Descriptor>




<Resource mimeType="video/mpeg" ref="movie.mpg"/>



</Component>


</Item>

</DIDL>
Assume that the VIDEO selection has been made. The context DI must capture this selection state information. The corresponding context DI is shown below.

<DIDL>


<Item>



<Descriptor>




<Statement mimeType="text/xml">





<dia:DIADescriptionUnit 






xsi:type="sm:SessionMobilityAppInfoType">






<sm:ItemInfo target="urn:mpeg:mpeg21:content:smexample#xpointer(DIDL/Item[1]/Component[2])">







<myApp:CurrentPlaybackStatus>








PLAYING







</myApp:CurrentPlaybackStatus>







<myApp:CurrentMediaTime>4.35s</myApp:CurrentMediaTime>






</sm:ItemInfo>






<mpeg7:UsageHistory id="usage-history-001">







<!-- description of UsageHistory -->






</mpeg7:UsageHistory>





</dia:DIADescriptionUnit>




</Statement>



</Descriptor>



<Component>




<Resource mimeType="text/xml">





<dia:DIADescriptionUnit






xsi:type="SessionMobilityTarget”






ref=”urn:mpeg:mpeg21:content:smexample”/>




</Resource>



</Component>



<Annotation target="urn:mpeg:mpeg21:content:smexample#CONTEXT_DEMO">




<Assertion 





target="urn:mpeg:mpeg21:content:smexample#EXAMPLE_CHOICE" 





true="VIDEO"/>



</Annotation>


</Item>

</DIDL>

7.3 DIA configuration tools

7.3.1 Introduction

DIAConfiguration provides the following functionality: identifies the DIA descriptors that are required for a specific resource, identifies how choice/selections should be processed, e.g., displayed to Users or configured in the according to DIA descriptors, and identifies the location of the adaptation, e.g., consumer side, provider side or a combination of these.

7.3.2 DIAConfiguration syntax

<!-- #########################################
-->

<!--  Definition of DIAConfiguration



-->

<!-- #########################################
-->

<complexType name="DIAConfigurationType">


<complexContent>



<extension base="dia:DIADescriptionType">




<sequence>





<element name="RequiredDIADescriptors" 






type="RequiredDIADescriptorsType" 






minOccurs="0" maxOccurs="unbounded"/>





<element name="ChoiceConfigurationInformation"






type="ChoiceConfigurationInformationType" 






minOccurs="0" maxOccurs="unbounded"/>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="RequiredDIADescriptorsType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>






<element name="ConsumerSide" minOccurs="0">






<complexType>







<sequence>








<element name="Target" type="dia:ReferenceType" 









minOccurs="0" maxOccurs="unbounded"/>







</sequence>






</complexType>





</element>





<element name="ProviderSide" minOccurs="0">






<complexType>







<sequence>








<element name="Target" type="dia:ReferenceType" 









minOccurs="0" maxOccurs="unbounded"/>







</sequence>






</complexType>





</element>





<element name="EitherSide" minOccurs="0">






<complexType>







<sequence>








<element name="Target" type="dia:ReferenceType" 









minOccurs="0" maxOccurs="unbounded"/>







</sequence>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

<complexType name="ChoiceConfigurationInformationType">


<complexContent>



<extension base="dia:DIABaseType">




<sequence>





<element name="UserSelections" block="restriction" 






minOccurs="0">






<complexType>







<attribute name="targets" type="IDREFS" use="optional"/>






</complexType>





</element>





<element name="BackgroundConfiguration" block="restriction" 






minOccurs="0">






<complexType>







<attribute name="targets" type="IDREFS" use="optional"/>






</complexType>





</element>




</sequence>



</extension>


</complexContent>

</complexType>

7.3.3 DIAConfiguration semantics

Semantics of the DIAConfigurationType:

	Name
	Definition

	DIAConfiguratoinType
	Tool for describing data to enable use of DIA data for DIA adaptation and DID configuraiton.

	RequiredDIADescriptors
	Describes the DIA descriptors that are required for DIA adaptation and DID configuration.

	ChoiceConfigurationInformation
	Describes how Choices should be configured.


Semantics of the RequiredDIADescriptorsType:
	Name
	Definition

	RequiredDIADescriptorsType
	Tool for describing which DIA descriptors are required for DIA adaptation and DID configuration.

	ConsumerSide
	Describes the DIA descriptors that are acquired or sent back to the consumer side and should be used for DIA adaptation and DID configuration on the consumer side.

	ProviderSide
	Describes the DIA descriptors that are acquired or sent back to the provider side and should be used for DIA adaptation and DID configuration on the provider side.

	EitherSide
	Describes the DIA descriptors that can be acquired or sent back to either the provider side or the consumer side and used for DIA adaptation and DID configuration on either side.

	Target
	Describes the required DIA descriptors.

	uri
	Describes the required DIA descriptors as an URI with XPointer points to fragments of a DID or DIA document.


Semantics of the ChoiceConfigurationInformationType:

	Name
	Definition

	ChoiceConfigurationInformationType
	Tool for describing how Choices should be configured.

	UserSelections
	Describes the Choices that should be made available to Users for configuration. 

	BackgroundConfiguration
	Describes the Choices that should be configured by User agents automatically without User interaction.

	targets
	Identifies the corresponding Choices in a Digital Item.


Annex A 
(normative)

Classification Schemes

A.1 Introduction 

This clause specifies a set of classification schemes that may be used by applications using description tools specified in ISO/IEC 21000-7. Applications need not use these classification schemes, they can use proprietary or third party ones. However, if they choose to use the classification schemes defined in this clause, no modifications or extensions are allowed to these classification schemes. The classification schemes in this clause are specified using the ClassificationScheme defined in ISO/IEC 15938-5.  All of the classification schemes defined in this clause are uniquely identified by a URN following the "urn:mpeg:mpeg21:2003:01-DIA-NameCS-NS" namespace identifier where Name should be replaced with the name of the classification scheme. For example, the URN "urn:mpeg:mpeg21:2003:01-DIA-PlaceTypeCS-NS" identifies the classification scheme provided for PlaceType values (in its 2003 version). 

In some cases there are several classification schemes associated with a single descriptor.  In such a case, any one of these classification schemes (as well as classification schemes not defined in this specification) may be used depending on the application domain.

A.2 Classification Schemes 

A.2.1 AdaptationQoSCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS">


<Term termID="1">



<Name xml:lang="en">Constraint</Name>



<Definition xml:lang="en">


Describes the definition of constraints imposed by terminalsand/or network.



</Definition>



<Term termID="1.1">




<Name xml:lang="en">Bandwidth</Name>




<Term termID="1.1.1">





<Name xml:lang="en">Bandwidth in Kbps</Name>




</Term>



</Term>



<Term termID="1.2">




<Name xml:lang="en">Computation time</Name>




<Term termID="1.2.1">





<Name xml:lang="en">Computation time in ms</Name>






<Definition xml:lang="en">


Computation time for decoding and rendering the resource on a terminal.





</Definition>




</Term>



</Term>


</Term>


<Term termID="2">



<Name xml:lang="en">Utility</Name>



<Definition xml:lang="en">


List of possible utility measurements. The utility can be measured in an objective or subjective manner. 



</Definition>



<Term termID="2.1">




<Name xml:lang="en">PSNR in dB</Name>




<Definition xml:lang="en">


PSNR (Peak Signal to Noise Ratio) is an objective quality measure that is used to estimate the quality of a reconstructed image compared with an original image. The PSNR is computed by using the logarithm of the square of the peak value devided by MSE (mean square error).




</Definition>



</Term>



<Term termID="2.2">




<Name xml:lang="en">MOS</Name>




<Definition xml:lang="en"> 


MOS (Mean Opinion Score) is a subjective quality measure that may refer to the ITU-R Recommendation BT. 500-10 specifying the methodlogy.




</Definition>



</Term>



<Term termID="2.3">




<Name xml:lang="en">ODG</Name>




<Definition xml:lang="en">


Objective Difference Grade (ODG) is the output value of the objective quality measure described in ITU-R Recommendation BS.1387.The ODG value ranges from –4 to 0, and corresponds to the five-grade impairment scale (1-5) according to ITU-R BS. 562.




</Definition>



</Term>



<Term termID="2.4">




<Name xml:lang="en">DI</Name>




<Definition xml:lang="en">


The Distortion Index (DI) has the same meaning as the ODG. The DI is not limited in range. The DI is better suited to measure the quality for low and intermediate quality.




</Definition>



</Term>


</Term>


<Term termID="3">



<Name xml:lang="en">Adaptation Operation</Name>



<Definition xml:lang="en">




List of possible adaptation operations.



</Definition>



<Term termID="3.1">




<Name xml:lang="en">





Frame dropping and/or DCT coefficient dropping




</Name>




<Definition xml:lang="en">


Describes adaptation operators that adapts the incoming resource by dropping some parts of the incoming bitstream that correspond to specific frames and/or DCT coefficients.




</Definition>




<Term termID="3.1.1">





<Name xml:lang="en">B Frame Dropping</Name>





<Definition xml:lang="en">


Describes the number of B-frames to be dropped between two successive anchor frames in each sub-GOP. It is assumed that B-frames are dropped from the end of a sub-GOP.





</Definition>




</Term>




<Term termID="3.1.2">





<Name xml:lang="en">P Frame Dropping</Name>





<Definition xml:lang="en">


Describes the number of P-frames to be dropped in a GOP. It is assumed that P-frames are dropped from the end of a GOP.





</Definition>




</Term>




<Term termID="3.1.3">





<Name xml:lang="en">Coefficient Dropping</Name>





<Definition xml:lang="en">


Describes the ratio of bit rate reduction to be achieved DCT coefficient dropping.





</Definition>




</Term>



</Term>



<Term termID="3.2">




<Name xml:lang="en">MPEG-4 FGS Adaptation</Name>




<Definition xml:lang="en">





Describes adaptation operators that is defined in the MPEG-4 FGS





that adapts the incoming ISO/IEC 14496-2 FGS bitstream by selecting





the specified number of bitplanes of FGS-frames and/or FGST-frames





as an enhancement layer.




</Definition>




<Term termID="3.2.1">





<Name xml:lang="en">Bitplanes of FGS</Name>





<Definition xml:lang="en">






Describes the number of bitplanes of the FGS-frames to be






truncated from the enhancement. It is assumed that the least






significant bitplanes are truncated first.





</Definition>




</Term>




<Term termID="3.2.2">





<Name xml:lang="en">Bitplanes of first FGST</Name>





<Definition xml:lang="en">






Describes the number of bitplanes of the first FGST-frames






between anchor frames to be truncated from the enhancement.





</Definition>




</Term>




<Term termID="3.2.3">





<Name xml:lang="en">Bitplanes of second FGST</Name>





<Definition xml:lang="en">






Describes the number of bitplanes of the second FGST-frames






between anchor frames to be truncated from the enhancement.





</Definition>




</Term>



</Term>



<Term termID="3.3">




<Name xml:lang="en">Requantization</Name>




<Definition xml:lang="en">





Describes adaptation operators that adapts the incoming bitstream





by requantizing with a different quantization scale.




</Definition>




<Term termID="3.3.1">





<Name xml:lang="en">Requantization scale</Name>





<Definition xml:lang="en">






Describes the value of the new quantization scale.





</Definition>




</Term>



</Term>



<Term termID="3.4">




<Name xml:lang="en">Spatial size reduction</Name>




<Definition xml:lang="en">





Describes adaptation operators that adapts the incoming bitstream





by reducing the spatial size (spatial resolution).




</Definition>




<Term termID="3.4.1">





<Name xml:lang="en">Horizontal Ratio Reduction</Name>





<Definition xml:lang="en">






Describes the value of the horizontal reduction ratio.





</Definition>




</Term>




<Term termID="3.4.2">





<Name xml:lang="en">Vertical Ratio Reduction</Name>





<Definition xml:lang="en">






Describes the value of the vertical reduction ratio.





</Definition>




</Term>



</Term>



<Term termID="3.5">




<Name xml:lang="en">Wavelet specific adaptation operations</Name>




<Definition xml:lang="en">





Describes adaptation operators for adapting a wavelet-coded stream.




</Definition>




<Term termID="3.5.1">





<Name xml:lang="en">Wavelet spatial levels</Name>





<Definition xml:lang="en">






Specifies the number of levels to be kept.





</Definition>




</Term>




<Term termID="3.5.2">





<Name xml:lang="en">Wavelet bitplanes</Name>





<Definition xml:lang="en">






Specifies the number of bitplanes to be kept.





</Definition>




</Term>



</Term>



<Term termID="3.6">




<Name xml:lang="en">Scalable Audio</Name>




<Definition xml:lang="en">


Describes an adaptation operator that adapts the incoming bitstream including ISO/IEC 14496-3 FGS by selecting the specified number of layers.




</Definition>




<Term termID="3.6.1">





<Name xml:lang="en">Layers Of Scalable Audio</Name>





<Definition xml:lang="en">






Indicates the number of enhancement layers to be truncated from






the full bitstream. It is assumed that the highest enhancement






layer is truncated first.





</Definition>




</Term>



</Term>



<Term termID="3.7">




<Name xml:lang="en">Channel Dropping</Name>




<Definition xml:lang="en">





Describes an adaptation operator that adapts the incoming resource





by dropping audio output channels.




</Definition>




<Term termID="3.7.1">





<Name xml:lang="en">Number of Channels</Name>





<Definition xml:lang="en">






Indicates the number audio channels to be dropped.





</Definition>




</Term>




<Term termID="3.7.2">





<Name xml:lang="en">Channel Configuration</Name>





<Definition xml:lang="en">






Specifies the configuration of audio output channels given the






number of channels to be dropped.





</Definition>




</Term>



</Term>



<Term termID="3.8">




<Name xml:lang="en">Spectral Band Reduction</Name>




<Definition xml:lang="en">





Describes an adaptation operator that adapts the incoming resource





by reducing full audio spectral bandwidth down to the specified





frequency cutoff.




</Definition>




<Term termID="3.8.1">





<Name xml:lang="en">Spectral Band Limit</Name>





<Definition xml:lang="en">


Indicates the upper limit of spectral bandwidth of an audio source in Hz.





</Definition>




</Term>



</Term>


</Term>


<Term termID="4">



<Name xml:lang="en">Others</Name>



<Definition xml:lang="en">




List of all other possible extra info.



</Definition>



<Term termID="4.1">




<Name xml:lang="en">Viewing info</Name>




<Definition xml:lang="en">





Specifies 3D viewing information for view-dependent adaptation.




</Definition>




<Term termID="4.1.1">





<Name xml:lang="en">Angle in degrees</Name>




</Term>




<Term termID="4.1.2">





<Name xml:lang="en">Distance</Name>




</Term>



</Term>



<Term termID="4.2">




<Name xml:lang="en">ROI</Name>




<Definition xml:lang="en">


Specifies the considered ROI for MPEG-4 VTC view-dependent texture adaptation.




</Definition>



</Term>


</Term>

</ClassificationScheme>

A.2.2 AQoSRoundingMethodCS

<ClassificationScheme


uri="urn:mpeg:mpeg21:2003:01-DIA-AQoSRoundingMethodCS-NS">


<Term termID="1">



<Name xml:lang="en">floor</Name>



<Definition xml:lang="en">




Round to the nearest smaller integer



</Definition>


</Term>


<Term termID="2">



<Name xml:lang="en">ceil</Name>



<Definition xml:lang="en">




Round to the nearest greater integer



</Definition>


</Term>


<Term termID="3">



<Name xml:lang="en">linear</Name>



<Definition xml:lang="en">




Interpolate linearly



</Definition>


</Term>


<Term termID="4">



<Name xml:lang="en">nearest</Name>



<Definition xml:lang="en">




Round to the nearest integer (either smaller or greater)



</Definition>


</Term>

</ClassificationScheme>

A.2.3 DeviceClassCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-DeviceClassCS-NS" >


<Term termId="1">


<Name xml:lang="en">PC</Name>


</Term>

<Term termId="2">


<Name xml:lang="en">PDA</Name>


</Term>

<Term termId="3">


<Name xml:lang="en">Set-Top Box</Name>


</Term>

<Term termId="4">


<Name xml:lang="en">Printer</Name>


</Term>

<Term termId="5">


<Name xml:lang="en">Mobile Phone</Name>


</Term>


<Term termId="6">


<Name xml:lang="en">Digital Still Camera</Name>


</Term>

<Term termId="7">


<Name xml:lang="en">Digital Video Camera</Name>


</Term>

<Term termId="8">


<Name xml:lang="en">Audio Player</Name>


</Term>


<Term termId="9">


<Name xml:lang="en">Television</Name>


</Term>


<Term termId="10">


<Name xml:lang="en">Gateway</Name>


</Term>


<Term termId="11">


<Name xml:lang="en">Router</Name>


</Term>
</ClassificationScheme>
A.2.4 DisplayDeviceCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-DisplayDeviceCS-NS" >


<Term termId="1">


<Name xml:lang="en">Monoscopic</Name>


</Term>

<Term termId="2">


<Name xml:lang="en">Stereoscopic</Name>


</Term>
</ClassificationScheme>
A.2.5 KeyInputCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-KeyInputCS-NS" >


<Term termId="1">


<Name xml:lang="en">PCKeyBoard</Name>



<Definition xml:lang=”en”>




Full-size keyboard with typically 80 to 105 keys



</Definition>

</Term>

<Term termId="2">


<Name xml:lang="en">MobileKeyboard</Name>



<Definition xml:lang=”en”>




Small keyboard with limited number of keys, e.g., 




0 to 9, *, #, up, down, left, right and enter



</Definition>

</Term>

<Term termId="3">


<Name xml:lang="en">Custom</Name>


</Term>
</ClassificationScheme>
A.2.6 ModalityCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-ModalityCS-NS">


<Term termId="1">


<Name xml:lang="en">Video</Name>

</Term>

<Term termId="2">


<Name xml:lang="en">Image</Name>

</Term>

<Term termId="3">


<Name xml:lang="en">Audio</Name>



<Term termId="3.1">



<Name xml:lang="en">Audio2D</Name>


</Term>


<Term termId="3.2">



<Name xml:lang="en">Audio3D</Name>


</Term>

        <Term termId="3.3">



<Name xml:lang="en">Speech</Name>


</Term>


</Term>


<Term termId="4">


<Name xml:lang="en">Text</Name>

</Term>

<Term termId="5">


<Name xml:lang="en">Graphics</Name>


<Term termId="5.1">



<Name xml:lang="en">Graphics2D</Name>


</Term>


<Term termId="5.2">



<Name xml:lang="en">Graphics3D</Name>


</Term>


</Term>
</ClassificationScheme>
A.2.7 PlaceTypeCS
<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-PlaceTypeCS-NS">


<Term termId="1">


<Name xml:lang="en">My Home</Name>


<Definition xml:lang=”en”>




A place where a person lives or a place to go back



</Definition>


</Term>

<Term termId="2">


<Name xml:lang="en">Transportation Facilities</Name>


<Definition xml:lang=”en”>




A place where people access transportation means



</Definition>



<Term termId="2.1">



<Name xml:lang="en">Station</Name>


</Term>


<Term termId="2.2">



<Name xml:lang="en">Stop</Name>


</Term>


<Term termId="2.3">



<Name xml:lang="en">Airport</Name>


</Term>


<Term termId="2.4">



<Name xml:lang="en">Harbor</Name>


</Term>

</Term>

<Term termId="3">


<Name xml:lang="en">Traffic Facilities</Name>


<Definition xml:lang=”en”>




A place where people access by using traffic means



</Definition>



<Term termId="3.1">



<Name xml:lang="en">Entrance</Name>


</Term>


<Term termId="3.2">



<Name xml:lang="en">Parking</Name>


</Term>


<Term termId="3.3">



<Name xml:lang="en">Crossing</Name>


</Term>


<Term termId="3.4">



<Name xml:lang="en">Street</Name>


</Term>


<Term termId="3.5">



<Name xml:lang="en">Gas Station</Name>


</Term>


<Term termId="3.6">



<Name xml:lang="en">Highway</Name>


</Term>


<Term termId="3.7">



<Name xml:lang="en">Interchange</Name>


</Term>


<Term termId="3.8">



<Name xml:lang="en">Service Area</Name>


</Term>

</Term>

<Term termId="4">


<Name xml:lang="en">Work Place</Name>


<Definition xml:lang=”en”>




A place where people work



</Definition>



<Term termId="4.1">



<Name xml:lang="en">Office</Name>


</Term>


<Term termId="4.2">



<Name xml:lang="en">Factory</Name>


</Term>


<Term termId="4.3">



<Name xml:lang="en">Studio</Name>


</Term>


<Term termId="4.4">



<Name xml:lang="en">Outdoor</Name>


</Term>

</Term>

<Term termId="5">


<Name xml:lang="en">School</Name>


<Definition xml:lang=”en”>




A place where a person goes to study



</Definition>



<Term termId="5.1">



<Name xml:lang="en">University</Name>


</Term>


<Term termId="5.2">



<Name xml:lang="en">High School</Name>


</Term>


<Term termId="5.3">



<Name xml:lang="en">Kindergarten</Name>


</Term>

</Term>

<Term termId="6">


<Name xml:lang="en">Hall</Name>


<Definition xml:lang="en">




A place or building used for meeting, entertainment, exhibition, etc. 



</Definition>



<Term termId="6.1">



<Name xml:lang="en">Museum</Name>


</Term>


<Term termId="6.2">



<Name xml:lang="en">Library</Name>


</Term>


<Term termId="6.3">



<Name xml:lang="en">Theater</Name>


</Term>

</Term>

<Term termId="7">


<Name xml:lang="en">Public Facilities</Name>


<Definition xml:lang=”en”>




A place or building for public service



</Definition>



<Term termId="7.1">



<Name xml:lang="en">Bank</Name>


</Term>


<Term termId="7.2">



<Name xml:lang="en">Post Office</Name>


</Term>


<Term termId="7.3">



<Name xml:lang="en">Hospital</Name>


</Term>


<Term termId="7.4">



<Name xml:lang="en">Police</Name>


</Term>


<Term termId="7.5">



<Name xml:lang="en">Public Office</Name>


</Term>


<Term termId="7.6">



<Name xml:lang="en">Fire-Brigade Station</Name>


</Term>

</Term>

<Term termId="8">


<Name xml:lang="en">Historic Site</Name>


<Definition xml:lang=”en”>




A place or building of historic interest and value



</Definition>



<Term termId="8.1">



<Name xml:lang="en">Palace</Name>


</Term>


<Term termId="8.2">



<Name xml:lang="en">Castle</Name>


</Term>


<Term termId="8.3">



<Name xml:lang="en">Church</Name>


</Term>


<Term termId="8.4">



<Name xml:lang="en">Temple</Name>


</Term>


<Term termId="8.5">



<Name xml:lang="en">Shrine</Name>


</Term>


<Term termId="8.6">



<Name xml:lang="en">Graveyard</Name>


</Term>

</Term>

<Term termId="9">


<Name xml:lang="en">Natural Outdoor Spot</Name>


<Definition xml:lang="en">




A spot of natural or outdoor environment



</Definition>



<Term termId="9.1">



<Name xml:lang="en">Mountain</Name>


</Term>


<Term termId="9.2">



<Name xml:lang="en">Sea</Name>


</Term>


<Term termId="9.3">



<Name xml:lang="en">Lake</Name>


</Term>


<Term termId="9.4">



<Name xml:lang="en">Pond</Name>


</Term>


<Term termId="9.5">



<Name xml:lang="en">River</Name>


</Term>


<Term termId="9.6">



<Name xml:lang="en">Valley</Name>


</Term>


<Term termId="9.7">



<Name xml:lang="en">Field</Name>


</Term>


<Term termId="9.8">



<Name xml:lang="en">Island</Name>


</Term>


<Term termId="9.9">



<Name xml:lang="en">Sky</Name>


</Term>

</Term>

<Term termId="10">


<Name xml:lang="en">Hotel</Name>


<Definition xml:lang=”en”>




A building or place where people stay, sleep or take a rest



</Definition>


</Term>

<Term termId="11">


<Name xml:lang="en">Restaurant</Name>


<Definition xml:lang=”en”>




A building or place where foods are served and people can eat



</Definition>


</Term>

<Term termId="12">


<Name xml:lang="en">Shopping Spot</Name>


<Definition xml:lang=”en”>




A building or place where people go shopping



</Definition>




<Term termId="12.1">




<Name xml:lang="en">Department Store</Name>



</Term>



<Term termId="12.2">




<Name xml:lang="en">Supermarket</Name>



</Term>



<Term termId="12.3">




<Name xml:lang="en">Shop</Name>



</Term>

</Term>

<Term termId="13">


<Name xml:lang="en">Leisure Spot</Name>


<Definition xml:lang=”en”>




A place where people enjoy leisure



</Definition>



<Term termId="13.1">



<Name xml:lang="en">Park</Name>


</Term>


<Term termId="13.2">



<Name xml:lang="en">Garden</Name>


</Term>


<Term termId="13.3">



<Name xml:lang="en">Amusement Park</Name>


</Term>


<Term termId="13.4">



<Name xml:lang="en">Resort</Name>


</Term>


<Term termId="13.5">



<Name xml:lang="en">Hot Spring</Name>


</Term>

</Term>

<Term termId="14">


<Name xml:lang="en">Sports Spot</Name>


<Definition xml:lang=”en”>




A place where people enjoy sports



</Definition>



<Term termId="14.1">



<Name xml:lang="en">Stadium</Name>


</Term>


<Term termId="14.2">



<Name xml:lang="en">Sports Gym</Name>


</Term>


<Term termId="14.3">



<Name xml:lang="en">Tennis Court</Name>


</Term>


<Term termId="14.4">



<Name xml:lang="en">Golf Course</Name>


</Term>


<Term termId="14.5">



<Name xml:lang="en">Swimming Pool</Name>


</Term>


<Term termId="14.6">



<Name xml:lang="en">Skiing Ground</Name>


</Term>


<Term termId="14.7">



<Name xml:lang="en">Skating Rink</Name>


</Term>

</Term>
</ClassificationScheme>

A.2.8 RenderingFormatCS

<ClassificationScheme


uri="urn:mpeg:mpeg21:2003:01-DIA-RenderingFormatCS-NS">


<Term termId="1">


<Name xml:lang="en">Interlaced</Name>


</Term>

<Term termId="2">


<Name xml:lang="en">Progressive</Name>


</Term>

<Term termId="3">


<Name xml:lang="en">Sync-Double</Name>


</Term>

<Term termId="4">


<Name xml:lang="en">Page-Flipping</Name>


</Term>

<Term termId="5">


<Name xml:lang="en">Anaglyph-Red-Blue</Name>


</Term>

<Term termId="6">


<Name xml:lang="en">Anaglyph-Red-Cyan</Name>


</Term>

<Term termId="7">


<Name xml:lang="en">Anaglyph-Red-Green</Name>


</Term>

<Term termId="8">


<Name xml:lang="en">Anaglyph-Yellow-Blue</Name>


</Term>
</ClassificationScheme>
A.2.9 StackFunctionOperatorCS

<ClassificationScheme


uri="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS">


<Header xsi:type="DescriptionMetadataType">



<Comment>




<FreeTextAnnotation xml:lang="en">

 



List of stack function operators.

 


</FreeTextAnnotation>



</Comment>


</Header>


<Term termID="1">



<Name xml:lang="en">inverse</Name>



<Definition xml:lang="en">




Unary operator computing the inverse of the topmost stack element: 1/x



</Definition>


</Term>


<Term termID="2">



<Name xml:lang="en">negative</Name>



<Definition xml:lang="en">




Unary operator computing the negative of the topmost stack element: -x



</Definition>


</Term>


<Term termID="3">



<Name xml:lang="en">magnitude</Name>



<Definition xml:lang="en">




Unary operator computing the absolute value of the topmost stack 

          element: |x|



</Definition>


</Term>


<Term termID="4">



<Name xml:lang="en">log</Name>



<Definition xml:lang="en">




Unary operator computing the natural logarithm of the topmost stack 

          element: logex



</Definition>


</Term>


<Term termID="5">



<Name xml:lang="en">log10</Name>

       <Definition xml:lang="en">




Unary operator computing the base 10 logarithm of the topmost stack            

          element: log10x



</Definition>


</Term>


<Term termID="6">



<Name xml:lang="en">exp</Name>



<Definition xml:lang="en">




Unary operator computing e raised to the power of the topmost stack 

          element: ex



</Definition>


</Term>


<Term termID="7">



<Name xml:lang="en">power10</Name>



<Definition xml:lang="en">




Unary operator computing 10 raised to the power of the topmost stack 

          element: 10x



</Definition>


</Term>


<Term termID="8">



<Name xml:lang="en">sqr</Name>



<Definition xml:lang="en">




Unary operator computing square of the topmost stack element: x2



</Definition>


</Term>


<Term termID="9">



<Name xml:lang="en">sqrt</Name>



<Definition xml:lang="en">




Unary operator computing square-root of the topmost stack element: x0.5



</Definition>


</Term>


<Term termID="10">



<Name xml:lang="en">clampZ</Name>



<Definition xml:lang="en">




Unary operator applied to the topmost stack element, clamping negative 

          numbers to 0 while passing positive numbers as is: (x<0?0:x) 



</Definition>


</Term>


<Term termID="11">



<Name xml:lang="en">boolIsNZ</Name>



<Definition xml:lang="en">




Unary operator returning 1 if the topmost stack element is non-zero, 

          and 0 if it is zero: bool(x<>0)



</Definition>


</Term>


<Term termID="12">



<Name xml:lang="en">boolIsLEZ</Name>



<Definition xml:lang="en">




Unary operator returning 1 if the topmost stack element is less than 

          or equal to zero, and 0 if not: bool(x<=0)



</Definition>


</Term>


<Term termID="13">



<Name xml:lang="en">boolIsGEZ</Name>



<Definition xml:lang="en">




Unary operator returning 1 if the topmost stack element is greater than 

          or equal to zero, and 0 if not: bool(x>=0)



</Definition>


</Term>


<Term termID="14">



<Name xml:lang="en">boolNOT</Name>



<Definition xml:lang="en">




Unary operator returning the Boolean NOT of the topmost stack element:

          NOT(x) 

          note: A non-zero operand is regarded as a Boolean 1.



</Definition>


</Term>


<Term termID="15">



<Name xml:lang="en">add</Name>



<Definition xml:lang="en">




Binary operator adding the two topmost stack elements: (x+y)



</Definition>


</Term>


<Term termID="16">



<Name xml:lang="en">subtract</Name>



<Definition xml:lang="en">




Binary operator subtracting x - the topmost stack element, from y – 

          the second topmost element: (y-x) 



</Definition>


</Term>


<Term termID="17">



<Name xml:lang="en">absdiff</Name>



<Definition xml:lang="en">




Binary operator computing the absolute difference between the 

          two topmost stack elements: (|y-x|)



</Definition>


</Term>


<Term termID="18">



<Name xml:lang="en">multiply</Name>



<Definition xml:lang="en">




Binary operator multiplying the two topmost stack elements: (xy) 



</Definition>


</Term>


<Term termID="19">



<Name xml:lang="en">divide</Name>



<Definition xml:lang="en">




Binary operator dividing y - the second topmost stack element by 

          x - the topmost stack element: (y/x) 



</Definition>


</Term>


<Term termID="20">



<Name xml:lang="en">maximum</Name>



<Definition xml:lang="en">




Binary operator returning the maximum of the two topmost stack 

          elements: max(x,y) 



</Definition>


</Term>


<Term termID="21">



<Name xml:lang="en">minimum</Name>



<Definition xml:lang="en">




Binary operator returning the minimum of the two topmost stack 

          elements: min(x,y) 



</Definition>


</Term>


<Term termID="22">



<Name xml:lang="en">average</Name>



<Definition xml:lang="en">




Binary operator returning the average of the two topmost stack 

          elements: (x+y)/2 



</Definition>


</Term>


<Term termID="23">



<Name xml:lang="en">boolOR</Name>



<Definition xml:lang="en">




Binary operator returning the Boolean OR of the two topmost stack 

          elements: (x OR y) 

          Note: Any non-zero operand is regarded as a Boolean 1.



</Definition>


</Term>


<Term termID="24">



<Name xml:lang="en">boolAND</Name>



<Definition xml:lang="en">




Binary operator returning the Boolean AND the two topmost stack 

          elements: (x AND y) 

          Note: Any non-zero operand is regarded as a Boolean 1.



</Definition>


</Term>


<Term termID="25">



<Name xml:lang="en">boolXOR</Name>



<Definition xml:lang="en">




Binary operator returning the Boolean XOR of the two topmost stack 

          elements: (x XOR y) 

          Note: Any non-zero operand is regarded as a Boolean 1.



</Definition>


</Term>


<Term termID="26">



<Name xml:lang="en">floor</Name>



<Definition xml:lang="en">




Unary operator computing the floor of the topmost stack element:




floor(x)



</Definition>


</Term>


<Term termID="27">



<Name xml:lang="en">ceil</Name>



<Definition xml:lang="en">




Unary operator computing the ceiling of the topmost stack element: 

          ceil(x)



</Definition>


</Term>


<Term termID="28">



<Name xml:lang="en">round</Name>



<Definition xml:lang="en">




Unary operator rounding the topmost stack element to the nearest 

          integer: round(x)



</Definition>


</Term>


<Term termID="29">



<Name xml:lang="en">selector</Name>



<Definition xml:lang="en">




Ternary operator, returning y - the second topmost element if x – 

          the topmost element is non-zero, and z - the third topmost element, 

          otherwise: (x?y:z)



</Definition>


</Term>


<Term termID="30">



<Name xml:lang="en">tokencmp</Name>



<Definition xml:lang="en">




Birnary string operator, returning 0 if the two topmost stack elements

          (both string tokens) are equal, 1 if y - the second topmost stack 

          element is later in alphabetical order than x – the topmost stack

          element, and -1 if x is later than y: strcmp(y,x)  



</Definition>


</Term>

</ClassificationScheme>

Annex B 
(informative)

Patent Statements

The User's attention is called to the possibility that, for some of the processes specified in this part of ISO/IEC 21000, conformance with this specification may require use of an invention covered by patent rights.

By publication of this part of ISO/IEC 21000, no position is taken with respect to the validity of this claim or of any patent rights in connection therewith. Information regarding such patents can be obtained from the following organisations.

The table summarises the formal patent statements received and indicates the parts of the standard to which the statement applies. The list includes all organisations that have submitted informal patent statements. However, if no "X" is present, no formal patent statement has yet been received from that organisation.

	Organisation
	ISO/IEC 21000-7

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Annex C 
(informative)

Schema

As per the disposition of UKNB comment on inclusion of the schema (see N5844), the final schema(s) for tools defined in this part of ISO/IEC 21000 will be provided here at FDIS stage.
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An MPEG-7 description as “stillroi.xml”







MPEG-21 DIA description







<DIA>



<Description xsi:type="UsageEnvironmentType">



<User>



<PresentationPreferences>



<FocusOfAttention>



<ROI uri="stillroi.xml#region1" />



</FocusOfAttention>



</PresentationPreferences>



</User>



</Description>



</DIA>







<Mpeg7>



<DescriptionUnit xsi:type="StillRegionType" id="region1">



<SpatialMask>



<SubRegion>



<Box mpeg7:dim="2 2">120 141 180 177</Box>



</SubRegion>



</SpatialMask>



</DescriptionUnit>



</Mpeg7>







An MPEG-7 external file for ROI description for a still region
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