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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate in the development of International Standards through technical committees
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rights other than those identified in Annex F. ISO and IEC shall not be held responsible for identifying any ¢

all such

ISO/IEC

Subcominittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC
framewo

—  Part
—  Part
—  Part
—  Part

ed by the respeciive organization to deal with particular fields of technical activity. 1ISO and [E
committees collaborate in fields of mutual interest. Other international organizations, government
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

h task of the joint technical committee is to prepare International Standards' |Draft International
s adopted by the joint technical committee are circulated to national bodies for voting. Publication ds
ational Standard requires approval by at least 75 % of the national bodies casting a vote.

~

national Organization for Standardization (ISO) and International Electrotechnical Commission (IEC
ntion to the fact that it is claimed that compliance with this documentmay involve the use of patents

and IEC take no position concerning the evidence, validity and-scope of these patent rights.

[

ers of these patent rights have assured the ISO and IEC.that they are willing to negotiate licence
Bsonable and non-discriminatory terms and conditions*with applicants throughout the world. In th
the statements of the holders of these patent rights.isiregistered with the ISO and IEC. Informatig
btained from the companies listed in Annex F.

= 7]

is drawn to the possibility that some of the eléments of this document may be the subject of patent

-

batent rights.

21000-7 was prepared by Joint™ Fechnical Committee ISO/IEC JTC 1, Information technolog)

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

1: Vision, Technolegiés and Strategy
2: Digital ltem.Declaration
3: Digital-ttem Identification

5: Rights Expression Language

—  Part

6:-Rights Data Dictionary

—  Part

7: Digital Item Adaptation

The following parts are under preparation:

—  Part
—  Part
—  Part
—  Part

viii

8: Reference Software
9: File Format
10: Digital Item Processing

11: Evaluation Methods for Persistent Association Technologies
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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 Dig

ital ltem,

edia resource and resource. Of equal iImportance for the specifications of the multimedia framewd
otion of the User. A User of a system includes all members of the value chain (e.g., creator, rightg
istributors and consumers of Digital Items).

ccess devices, with a large set of differing terminal and network capabilities, are making their
eoples’ lives. Additionally, these access devices are used in different locations and efvironments: &
nd at anytime. The Users, however, are currently not given tools to deal efficiently.with all the intri
this new multimedia usage context.

olutions with advanced multimedia functionality are becoming increasingly”important as individ
roducing more and more digital media, not only for professional use but @lso for their personal use.
esource providers” have many of the same concerns: management,rée*purposing based on const
evice capabilities, protection of rights, protection from unauthorised, access/modification, protection ¢
providers and consumers, etc. For example, it is becoming increasingly difficult to identify and un
the different intellectual property rights that are associated with)ythe elements of multimedia resoun
undaries between the delivery of audio (music and spoken word), accompanying artwork (graph
yrics), video (visual) and synthetic spaces will become increasingly blurred. New solutions are re
anage the access and delivery process of these different resource types in an integrated and ha
ay, entirely transparent to the many different Users.of‘multimedia services.

<

—

he need of these solutions motivates the initiatives of the ISO/IEC 21000 Multimedia Framewo
ims to enable transparent and augmented use of multimedia resources across a wide range of netw
evices.

Q. Q

=

50/IEC 21000-2).

rk is the
holders,

way into
nywhere
cacies of

uals are
All these
mer and
f privacy
derstand
ces. The
ics), text
uired to
monized

k, which
orks and

his seventh part of ISO/IEC 21000.:specifies tools for the adaptation of Digital ltems (as spécified in
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Information technology — Multimedia framework (MPEG-21) —

Part 7:
Digital Item Adaptation

1 Scope

1.1 General
his part of ISO/IEC 21000 specifies the syntax and semantics of tools\that may be used to 3
bols could be used to satisfy transmission, storage and consumption censtraints, as well as Quality g

hanagement by the various Users. It is important to emphasize thatthe adaptation engines thems
on-normative tools of this part of ISO/IEC 21000.

D 3 Q0 -

s §

.2 Organization of the document

—

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

- Syntax: Normative specification of the syntax’ of the tool using XML Schema.

— Semantic: Normative specification of the semantics of the tool and its components.

- Informative examples: Optionally) informative examples illustrating use of the tool.

1.3 Overview of Digital ltem Adaptation

ansparent access toA(distributed) advanced multimedia content by shielding Users from network and
imstallation, management and implementation issues. To achieve this goal, the adaptation of Digita
required. This cencept is illustrated in Figure 1. As shown in this conceptual architecture, a Digitg
subject to a fesource adaptation engine, as well as a description adaptation engine, which together
the adapted Digital Item.

ssist the

daptation of Digital Items, i.e., the Digital Iltem Declaration and resources_referenced by the declaration. The

f Service
plves are

C 21000
auses:

terminal
ltems is
| Item is
produce

The goal of the Terminals: and Networks element described in ISO/IEC 21000-1 is to achieve inteffoperable
t
i
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Digital Item
Adaptation Engine

Resource Adapted
Digital Item Adaptation Engine o
9 Digital Item
Description
Adaptation Engine

It is imp
Adaptati
Adaptati

within th¢ scope of the standardization, and are collectively referred to in Figure

1.4 Oveyview of Digital ltem Adaptation tools <<

The Dig
illustrate

T DIA Descriptions Qb‘
Q
scope of _— DIA Tools /\.‘jl,
standardization QQ/
Figure 1 — lllustration of Digital ltem Adaptation \Q

bn. However, descriptions and format-independent mechanisms that provid port for Digital Ite
bn in terms of resource adaptation, description adaptation, and/or Quality \:) rvice management are
IA Tools.

brtant to emphasise that the adaptation engines themselves are non-normati; (tl(ols of Digital Ite:lg

N
S

[

tal ltem Adaptation tools in this part of 1ISO 21000 are (@ ered into eight major categories 3
i in Figure 2. N
QO

hema Tools

Figure 2 — Overview and organization of Digital tem Adaptation tools

© ISO/IEC 2004 — Al rights reserved


https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

— The categories are clustered according to their functionality and use for Digital Item Adaptation around
the Schema Tools and Low-Level Data Types. The schema tools provide uniform root elements for all
DIA descriptions as well as some low-level and basic datatypes which can be used by several DIA tools
independently. The syntax and semantics of the schema tools and low-level datatypes are specified in
clause 4 and 5, respectively.

— 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 the various properties 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 tools are specified in clause 6.

—+ The second category is referred to as BSDLink which provides the facilities to create @@ rich yariety of
adaptation architectures based on tools specified within this part of ISO/IEC 21000, 1SO/IEC 21000-2,
and ISO/IEC 15398 among others. The syntax and semantics of this tool is specified\ih clause 7.

—+ Bitstream Syntax Description tools comprise the third major category of Digital #tem Adaptation tools. A
BSD describes the syntax — in most cases, the high level structure — of asbindry media resourge. 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 modjfications.
These tools are specified in clause 8.

—+ The fourth category of tools is referred to as Terminal and Network Quality of Service. The tools [specified
in this category describe the relationship between QoS ecofstraints (e.g., on network bandwjdth or a
terminal’s computational capabilities), feasible adaptationvoperations satisfying these constraints and
associated media resource qualities that result from adaptation. This set of tools therefore provides the
means to trade-off these parameters with respect:io quality so that an adaptation strategy can be
formulated and optimal adaptation decisions can be made in constrained environments. The syntax and
semantics of these tools are specified in clause*9:

—+ The Universal Constraints Description Tool§’form the fifth category of tools which enables the pgossibility
to describe limitation and optimisation-constraints on adaptations. The syntax and semantics|of these
tools are specified in clause 10.

—+ The sixth category is referred to as Metadata Adaptability. This tool specifies hint information that can be
used to reduce the complexity of adapting the metadata contained in a Digital Item. On the ope hand,
they are used for filteringtand scaling, and on the other hand, for integrating XML instances. The syntax
and semantics of this toolare specified in clause 11.

—+ For Session Mobility/ the seventh category of tools, the configuration state information that pertajns to the
consumption of a-Digital Item on one device is transferred to a second device. This enables the Digital
Item to be gonstmed on the second device in an adapted way. The syntax and semantics of these tools
are specified'in clause 12.

—+ Finallyythe eighth category of tools is referred to as DIA Configuration Tools, which provides information
required for the configuration of a Digital Item Adaptation Engine. The syntax and semantics|of these
description tools are specified in clause 13.

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

The Digital Item is the fundamental unit of distribution and transaction in the Multimedia Framework. While the
different parts of ISO/IEC 21000 deal with the components and different aspects of Digital ltems, together they
form a complete integrated interoperable framework. This subclause describes the relationship of this part of
ISO/IEC 21000 with the other parts of ISO/IEC 21000 in addressing the specific function of adapting Digital
ltems.

ISO/IEC 21000-2 enables the declaration of Digital Items. A Digital Item is a packaging of resources,
descriptions and rights expression. A Digital Item may contain elements that conform to ISO/IEC 21000-3,
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ISO/IEC 21000-4, ISO/IEC 21000-5, ISO/IEC 21000-6, and tools that are defined in this part of
ISO/IEC 21000.

A Digital Item may be input to a Digital Item Adaptation Engine. The Adaptation Engine can modify the input
Digital Iltem by adapting the resources or metadata within the Digital Iltem or the declaration of the Digital Item
to the usage environment. Additionally, the identifiers and rights expressions pertaining to the adapted Digital
Item need not be the same as those pertaining to the input Digital Item. This specification deals with
adaptation but specifically does not address the relationship of rights and permissions to adaptations. The
relationship of rights and permissions is to be addressed in an amendment to this part of ISO/IEC 21000. It is
expected that users of this part of ISO/IEC 21000 will register terms describing their specific adaptations with
the Regisgtration Authority described in ISO/IEC 21000-6 in order to provide interoperability.

1.6 Relgtion between Digital Item Adaptation and ISO/IEC 15938

ISO/IEC| 15938 is a standard for multimedia content description. For the most part, the~description
multimedia content is used to satisfy a User's request for the resources contained in a partiéular Digital Iten.
This search would be carried out by a search engine. However, given the Digital Item of interes,
ISO/IEC [15938 descriptions could also be used in the adaptation process. For example; ISO/IEC 15938 offels
tools for] the summarization of media resources, tools that provide transcoding<hints about the medi
resources, and tools that indicate the available variations of a given media resoureg.” See ISO/IEC 15938 for
further infformation on the syntax and semantics of these tools.

Besides |serving as an input to the Digital Item Adaptation Engine, seyvefal ISO/IEC 15938 tools are al
referenceéd by the DIA specification. For example, tools that indicate a-Jser's preference have been adopt
as part pf the DIA usage environment description tools, along with“tools that indicate location and tim
associatéd with a User. The multimedia description schemes specified by ISO/IEC 15938 can also be used
specify fhe decoding and encoding formats as part of the terminal capabilities description tool. In this
particulal 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 gr
adapted fo satisfy the terminal capabilities.

2 Normative references

The follgwing referenced documents are\.indispensable for the application of this document. For date
referencgs, only the edition cited applies. For undated references, the latest edition of the reference
document (including any amendments)applies.

QO

ISO/IEC [14496-1, Information teehnology — Coding of audio-visual objects — Part 1: Systems
ISO/IEC [14496-2, Informatieh technology — Coding of audio-visual objects — Part 2: Visual
ISO/IEC [15938-3, Inforimation technology — Multimedia content description interface — Part 3: Visual

ISO/IEC [15938<5Information technology — Multimedia Multimedia content description interface — Part 5:
Multimedia descCription schemes

ISO/IEC 21000 (d” pdl‘tb), l’llfUIIllat;Ull tUb;lllU/Uyy - IAV;UI'l‘I.IIIUu'l.d flalllUVVUH"\ (IAVfPEG'Z
IEEE 754-1985, IEEE Standard for Binary Floating-Point Arithmetic

Request for Comments (RFC) 1034, Domain Names — Concepts and Facilities, The Internet Engineering Task
Force (IETF), November 1987

RFC 1738, Uniform Resource Locators (URL), IETF, December 1994
RFC 2141, URN Syntax, IETF, May 1997

RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax, IETF, August 1998
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Namespaces in XML, W3C Recommendation 14 January 1999

Extensible Markup Language (XML) 1.0 (Second Edition) W3C Recommendation, October 6", 2000
XSL Transformations (XSLT), Version 1.0 W3C Recommendation, November 16", 1999

XML Schema Part 1: Structures W3C Recommendation, May 2, 2001

XML Schema Part 2: Datatypes W3C Recommendation, May 2, 2001

AML Information Set, W3C Recommendation 24 October 2001XML Base, W3C Recommendation|27 June
2001

AML Path Language (XPath), Version 1.0 W3C Recommendation 16 November 1999

APointer Framework, W3C Recommendation 25 March 2003

hYd

Pointer xmins() Scheme, W3C Recommendation 25 March 2003

APointer element() Scheme, W3C Recommendation 25 March 2003

(%)

Terms, definitions, symbols, and abbreviated terms

3.1 Terms and definitions
Hor the purposes of this document, the terms and definitions given in the following apply:

I{ 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 @voided within the context of ISO/IEC 21000 specifications,
where it has been replaced by the terms Digital ltem, media resource and resource, as defined below

3.1.1 General terms and definitions

31.1.1
Description
An instantiation of one or more tools.

31.1.2

Digital Item

A structured digital-object conforming to ISO/IEC 21000-2 that is the fundamental unit of transagtion and
distribution in the’multimedia framework.

31.1.3
Nlediasresource
A resource corresponding to audio-visual or multimedia data.

3114
Receiver
The side of a multimedia transaction that receives a resource.

3.1.1.5
Resource
A component of a Digital Item corresponding to a digital asset or other form of intellectual content.

3.1.1.6

Sender
The side of a multimedia transaction that sends a resource.
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3.11.7
Tool

Definition of syntax and corresponding semantics.

3.1.1.8
User

A user of a multimedia system, which includes all participants of a value network, e.g., creator, rights holders,
distributors and consumers of Digital ltems. A User may correspond to a single physical person, as well as a

group of

312 D

3.1.21
Adaptat
Refers td

3.1.2.2
Bitstrea
A coded

3.1.2.3
Bitstrea

The enceding or format of a bitstream.

31.24
Bitstrea
Specific3

31.25
Bitstrea
Languag

3.1.2.6

Bitstrea
XML Sch
represen

3.1.2.7

Bitstrea
A proces
adapted

3.1.2.8

Digital Ifem Adaptation

The prog
usage e

people, or an organization.

IA-specific terms and definition

on unit

a unit of a logical decomposition of a bitstream into segments.
m

resource consisting of a structured sequence of binary symbols.
m Syntax

m Syntax Description
tion of the high-level structure of a bitstream using Bitstream Syntax Description Language.

m Syntax Description Language
e specified in this part of ISO/IEC 21000 for defining a Bitstream Syntax.

m Syntax Schema
ema written in the Bitstream Syntax-Description Language describing the syntax of a given coding
tation format.

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

ess of manipulation of a Digital Item to produce a modified Digital Item in order to adapt it to th
nvironment.

D

3.1.2.9

Generic

Bitstream Syntax Schema

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

3.1.2.10

Resource adaptation
The process of manipulation of a resource within a Digital Item in order to adapt it to the usage
environment.
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31.2.11

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.

3.1.2.12

Usage environment description

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

3.2 Symbols and abbreviated terms

Hor the purposes of this document, the symbols and abbreviated terms given in the following apply:
HSDL: Bitstream Syntax Description Language

BSD: Bitstream Syntax Description

BS Schema: Bitstream Syntax Schema

gds: Classification Scheme

OCT: Discrete Cosine Transform

Ol: Digital ltem

DIA: Digital Item Adaptation

DID: Digital Item Declaration

DIl: Digital Item Identification

AGS: Fine Granularity Scalability

IPMP: Intellectual Property Management & Protection
gBSD: generic Bitstream Syntax Description

dgBS Schema: generig Bitstream Syntax Schema

RDD: Rights Data Dictionary

REL: Rights Expression Language

gTX: Streaming Transformations for XML

ycb; Universal Constraint Description

UED: Usage Environment Description

URI: Uniform Resource Identifier

XML: Extensible Markup Language 1.0

XSL: Extensible Stylesheet Language

XSLT: Extensible Stylesheet Language Transformations
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3.3Sch

ema documents

In the main text of this part of ISO 21000, the syntax of description tools is provided whenever possible as a
single schema document.

In some

cases though, and in particular for the clauses 4, 6 and 8, the syntax of description tools is provided

as a collection of schema snippets imbricated with other text. In order to form a valid schema document, these

schema

components should be gathered in a same document with the schema wrapper provided at the head

of the clause. For better readability, the relevant schema documents are provided in the Annex E, but as non-

normativi

In all ca

Furthermore, an informative identifier is given as the value of the id attribute of the schema component. Th

identifier
documer
compone

Several
ISO/IEC
syntax (
ISO/IEC

3.4 Use

For clarity, throughout this part of ISO/IEC 21000, consistent namespace prefixes are used.

"xsd:" p
Schema
http://
"xml:" 3
"http:/
not itself

All other
“bsl :", [{

In particy
normally
In these

and the different prefixes-are bound to the namespaces as given in the following table.

e information.

5es, each schema document has a version attribute, the value of which is "ISO/IEC 21000-7].

is non-normative and used as a convention in this specification to reference another ‘schem
t. In particular, it is used for the schemalocation attribute of the include and import schem
nts.

O 0O »n

schema documents defined in this part of ISO/IEC 21000 reference description tools defined in
15938-5. Therefore, it is necessary to import a corresponding schema document that defines th
f these tools. In this part of ISO/IEC 21000, the schema document containing reference
15938-5 description tools is identified with the id mpeg7-udp-2003.x&4.;

[o RN«

of prefixes in this specification

=

refix is not normative. It is a naming convention in this document to refer to an element of the XM
namespace (http://www.w3.org/2001/XMLSchema). Similarly, "xsi:" refers to the
ww.w3.0rg/2001/XMLSchema-instance hamespace.

[®]

nd "xmlns:" are normative prefixes defined in [13]. The prefix “xm1:” is by definition bound f
www.w3.0rg/XML/1998/namespace”. Théprefix “xmins:” is used only for namespace bindings and
bound to any namespace name.

[

prefixes used in either the text or'examples of this specification are not normative, e.g., “dia:[
bs2:”, “sm:”, “mpeg7:”.

lar, most of the informative’examples in this specification are provided as XML fragments without thie
required XML document declaration and thus miss a correct namespace binding context declaration.
Hescriptions fragments, the default namespace is defined as urn :mpeg:mpeg21:2003:01-DIA-NS
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Table 1 — Mapping of prefixes to namespaces in examples and text

Prefix Corresponding namespace
None (default namespace) urn:mpeg:mpeg21:2003:01-DIA-NS
dia urn:mpeg:mpeg21:2003:01-DIA-NS
mpeqg’7/ urn:mpeqg:mpeg’:schema:2001
xsi http://www.w3.0rg/2001/XMLSchema-instance
xsd http://www.w3.0rg/2001/XMLSchema
bsl urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS
bs2 urn:mpeg:mpeg2l:2003:01-DIA-BSDL2-NS
did urn:mpeg:mpeg21:2002:01-DIDL-NS
gbsd urn:mpeqg:mpeg2l1:2003:01-DIA-gBSD-NS
diac urn:mpeg:mpeg2l1:2003:01-DIA-DIAC-NS
sm urn:mpeg:mpeg21:2003:01-DIA-SM-NS
Unlike the informative descriptions examples, the normative specification“of the syntax of toolg in XML
Jchema follows the namespace binding context defined in the relevant-schema declaration such ag the one
defined in subclause 4.2. The list of non-normative prefixes provided by.Fable 1 is not relevant to thg schema
declaration snippets.
This part of ISO/IEC 21000 normatively references descriptionytools in ISO/IEC 15938 using the mpelg7 prefix
gs given Table 1 with the corresponding namespace as defined in ISO/IEC 15938-5:2003. As amendments of
IBO/IEC 15938 become available, users of the standard should update the corresponding mpeg7 namespace.
The same remark applies to the namespace defined indSO/IEC 21000-2 and bound to the did prefi¥ given in
Tlable 1.
3.5 URI fragment identifiers for XML documents
3.5.1 Syntax of URI fragment identifiers
Uniform Resource Identifiers (URIs) are used throughout this specification to identify MPEG-21 descrptions or
resources. In some cases, URIs dre used to identify a fragment of an XML document. For example, {t may be
necessary to identify a singléselement, an attribute or a full XML fragment corresponding to the|required
description information. A specific syntax is then required for such URI fragment identifier.
Hor this, the XPointer framework [14] is the normative format used in this specification for URI fragment
identifiers when the URI is used to locate a fragment of an XML document.
hen the URI-{ragment identifier locates a complex content element, i.e., an XML element contairjing child
b-elements,.then the context of use determines whether it points to the single element or the document
fragment below this element.
.5.2{_URI fragment identifiers examples
EXAMPLE 1 I'he TOIIOWIng example shows the declaration of an AdaptationQosS description In a document available at
the URI http://fexample.com/ex1.xml. The description itself may be identified by the id of its root element.
<DIA xmlns="urn:mpeg:mpeg2l1:2003:01-DIA-NS">
<Description xsi:type="AdaptationQoSType" id="myDescrID">
<Module xsi:type="LookUpTableType">
<!-- and so on... --—>
</Module>
<!-- and so on... --—>
</Description>
</DIA>
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EXAMPLE 2 The following example shows a BSDLink description pointing to the AdaptationQoS description above.

<DIA xm

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

<Description xsi:type="BSDLinkType">

<SteeringDescriptionRef uri="http://example.com/exl.xml#myDescrID"/>

<!-- and so on... -—>
</Description>
</DIA>
If h B"I'\I H | & Acl EP-% H Ol & H-C H ik & 4 EYY +lo LDl | HYS
t e LTI anrmtu l—\uapkauull\xuu \JUO\JIIPLIUIIO arc mr uare QUG UULUUTTIOTTL, arerTt ane TN |||ay v A VVITLU n
"#myDesg¢rID".

4 Schema tools

4.1 Intr¢duction

This clayse specifies the schema tools that facilitate the creation of descriptions. The-following descriptio

tools are

and (2)
describe

the root elements. Base types form the type hierarchy for description-tools, while root element
the initial wrappers of descriptions. In this clause, we also refer to, top<level types, which are type

that may] follow the root element in a description. The top-level types are defined in the respective clauses i
which the related tools to a particular top-level type are defined.

4.2 Sch

Ema wrapper

The synfax of description tools specified in this clause is provided as a collection of schema component
consisting notably in type definitions and element declarations. In order to form a valid schema documen

these sc
particula

hema components should be gathered in a samé& document with the following declaration defining i
" the target namespace and the namespaces prefixes.

specified: (1) the base type hierarchy of the description tools defined in this*part of ISO/IEC 21000,

N

S
S
n

=)

<?xml yersion="1.0"2>

<!-- Dlgital Item Adaptation ISO/AIBE 21000-7 -->
<!-- S¢hema for basic schema tools -->
<schemgi
verpion="ISO/IEC 21000-"
id=["'DIA.xsd"
tarpetNamespace="urpsmpeqg:mpeg2l1:2003:01-DIA-NS"

xml
xml
ele

Ns="http://www.W3<0rg/2001/XMLSchema"
hs:dia="urn:mpeg:mpeg2l:2003:01-DIA-NS"
mentFormDefault="qualified" attributeFormDefault="unqualified">

formed

ML<document.

Addition)le, thevfollowing line should be appended to the resulting schema document in order to obtain a wel

</schema>

4.3 Bas

e types

4.3.1 Introduction

The follo

wing 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.

10
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— 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 subclause 4.4.
Tools that are defined as an extension of DIADescriptionType are referred to as top-level types.

4.3.2 Base types syntax

SR 8 o o i A
<!-- Definition of DIA Base Types ==>
OS5 55

complexType name="DIABaseType" abstract="true">
<complexContent>
<restriction base="anyType'">
<attribute name="id" type="ID" use="optional"/>
</restriction>
</complexContent>
/complexType>

complexType name="DIADescriptionType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>

4.3.3 Base types semantics

Jemantics of the DIABaseType:

Name Definition

OIABaseType Provides:the topmost type of the base type hierarchy. The
DIADgseriptionType extends DIABaseType.

ild Identifies the 1d of the DIABaseType. When used as an id for a
DIADescriptionType, it shall be used to identify the target referepced by
the ReferenceType tool.

Jemantics of the DIAPéscriptionType:

Name Definition

JIADesenriptionType 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 subclause 4.4.

4.4 Description metadata

4.4.1 Introduction

The description metadata provides information such as an alias for URIs identifying a classification scheme.

© ISO/IEC 2004 — Al rights reserved 11



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

4.4.2 Description metadata syntax

SRR 8 i i i A
<!-- Definition of Description Metadata Type ==>
Vo= H4#4#H44#4HHHHHHF AR A AR A HE A S S AR HH R H SRS ERE ——>

<complexType name="DescriptionMetadataType">
<complexContent>
<extension base="dia:DIABaseType">
QQ(‘I‘I’IQT’\(“Q
<element name="ClassificationSchemeAlias" maxOccurs="unbounded">
<complexType>
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="alias" type="NMTOKEN"
use="required"/>
<attribute name="href" type="anyURI" use=‘“required"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>
</extension>
</cpmplexContent>
</complexType>

4.4.3 Description metadata semantics

Semanti¢s of DescriptionMetadataType:

Name Definition

DescriptionMetadataType Tool for. describing metadata concerning a DIA description.

ClassificationSchemeAlias Describes an alias for a classification scheme referenced by a URI.

alias BPescribes the alias assigned to the ClassificationScheme. The
scope of the alias assigned shall be the entire description regardless |of
where the ClassificationSchemeAlias appears in the description.

href Describes a reference to the classification scheme that is being alias¢d
using a URI. The classification schemes defined in this part of ISO/IEC
21000, whether normative or informative, shall be referenced using the
identifying  value defined by the uri attribute of the
ClassificationScheme for that classification scheme.

4.5 Root elements
4.5.1 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:

12 © ISO/IEC 2004 — Al rights reserved
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— 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 display
capabilities.

Either the DIA or DIADescriptionUnit root element shall be used as the topmost element in a description.

].5.2 Root element syntax

V= HEHHE AR AR >
!-—— Definition of DIA Root Element -——>
O 6

element name="DIA">
<complexType>
<sequence>
<element name="DescriptionMetadata" type="dia:ibescriptionMetadataTlype"
minOccurs="0"/>
<choice maxOccurs="unbounded">
<element name="Description" type="di¥a:DIADescriptionType" />
<element name="Reference" type="dla:ReferenceType"/>
</choice>
</sequence>
</complexType>
/element>

element name="DIADescriptionUnit",K gype="dia:DIABaseType"/>

45.3 Root element semantics

Yemantics of the DIA root element;

Name Definition

gia Serves as the root element for a complete description. DI A shall be usgd as the
topmost element in a complete description.

QescriptionMetaddtra Describes the metadata for the descriptions contained within DIA déscription.
The description metadata applies to the elements contained wWithin this
description.

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

Hefeérence 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. Dl ADescriptionUnit shall
be used as the topmost element in a description unit.

© ISO/IEC 2004 — Al rights reserved 13
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4.5.4 Root element examples

EXAMPLE 1 The following example shows the use of the DIA root element.

<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias=":ACF:"
href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001"/>
<ClassificationSchemeAlias alias=":VCF:"
href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001"/>
</DescriptionMetadata
<Degcription xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="DisplaysType">
<Display id="d0">
<DisplayCapability xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/>
</Mode>
</DisplayCapability>
</Display>
</TerminalCapability>
<TerminalCapability xsi:type="CodecCapabilitiesTypet}
<Decoding xsi:type="AudioCapabilitiesType">
<Format href=":ACF:4.4">
<mpeg7:Name xml:lang="en">MP3</mpég7:Name>
</Format>
<Format href=":ACF:6">
<mpeg7:Name xml:lang="en">AMR<Ympeg7:Name>
</Format>
</Decoding>
<Decoding xsi:type="VideoCapabilitiesType">
<Format href=":VCF:2001:3sd.2">
<mpeg7:Name xml:landg5"en">
MPEG-4 Visual <Simple Profile @ Level 1
</mpeg’ :Name>
</Format>
</Decoding>
</TerminalCapability¥
</Terminal>
</UsageEnvironmentProperty>
<UsageEnvironmentPropefty xsi:type="NetworksType">
<Network id="n0"¥
<NetworkChawacteristic xsi:type="NetworkCapabilityType"
maxCapaed ty="64000"/>
</Network>
</UsageEnviroamentProperty>
</D¢scription>
</DIA>

EXAMPL

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

<DIADescriptionUnit xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/>
</Mode>
</DIADescriptionUnit>
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4.6 Reference
4.6.1 Introduction

This subclause specifies a tool for referencing.

4.6.2 Reference syntax

<U—— - HAHHAS AR S >
'-— Definition of Reference ===
V= HEHHE AR >

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

4.6.3 Reference semantics

[ds)

emantics of ReferenceType:

Name Definition

HeferenceType Tool for providing a means to reference elements whose type is defived from
DIADescriptionType.

yri Describes a URI.

4.6.4 Reference examples

HXAMPLE 1 The following example shows the usé€/of Reference as an external reference, where the desciiptions for
g Terminal capabilities and Network characteristics are stored in another location. In this particular examplg, only the
Network element is being referenced through its-respective id attribute.

—Examplel.xml--
DIA>

<Reference uri="Terminal and Networkl.xml#n0"/>
/DIA>

<-Terminal and Netwexkl.xml--
DIA>
<Description.'ks4d :type="UsageEnvironmentType">
<Usagefknizironment xsi:type="TerminalsType">
<Hepminal>
<TerminalCapability xsi:type="DisplaysType">
<Display id="d0">
<DisplayCapability xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/>
</Mode>
</DisplayCapability>
</Display>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>
<UsageEnvironmentProperty xsi:type="NetworksType">
<Network id="n0">
<NetworkCharacteristic xsi:type="NetworkCapabilityType"
maxCapacity="64000"/>
</Network>
</UsageEnvironmentProperty>
</Description>
</DIA>
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EXAMPLE 2 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#nO"/>
</Descriptor>
</Item>
</DIDL>

--Termihal and Network2.xml--
<DIDL>
<It¢m>
<Descriptor id="n0">
<Statement>
<DIADescriptionUnit xsi:type=" NetworkCapabilityType"
maxCapacity="64000"/>
</Statement>
</Descriptor>
</Item>
</DIDL>

5 Low-level datatypes

5.1 Introduction

This clayse specifies a list of low-level datatypes that may be used throughout this part of ISO/IEC 21000.
5.2 Unsjigned integer datatypes

5.2.1 Introduction

This subflause specifies a list of unsigned integer datatypes with no target namespace. This schema inherif

the namlespace of the including schema; and hence the potential specific semantics associated to th
namespace of the including schema.

O »

5.2.2 Unsigned integer datatypes syntax

<?xml yersion="1.0"°2>
<!-- Dlgital Item Adap¥ation ISO/IEC 21000-7 -->
<!-- Upsigned Integer Datatypes Schema -->
<xsd:s¢hema
verplion="ISQAIEC 21000-7"
id=['UnsignedIntegers.xsd"
xmlphs:xs@="http://www.w3.0rg/2001/XMLSchema">
<xsdl:simpleType name="blo">
xsd:restriction base="xsd:unsignedShort"/>
</ xteredmplelun
<xsd:simpleType name="bl5">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="32768"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl4">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="16834"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b1l3">
<xsd:restriction base="xsd:unsignedShort">
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<xsd:maxExclusive value="8192"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl2">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="4096"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl1l">

<xsd:restriction base="xsd:unsignedShort">
sd-maxvbvoliicixz Malla="2049"

</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b1l0">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="1024"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b9o">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="512"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b8">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="256"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b7">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="128"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bo6">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="64"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b8">
<xsd:restriction bhase="xsd:unsignedShort">
<xsd:maxExclusSive value="32"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b4">
<xsd:restriction base="xsd:unsignedShort">
<xsdimaxExclusive value="16"/>
</xsdsrgstriction>
</xsd:sifuipleType>
<xsdi¢simpleType name="b3">
<xSd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="8"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b2">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="4"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="2"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>
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5.2.3 Unsigned integer datatypes semantics

Semantics of the unsigned integer datatypes:

Name Definition

bl 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.
bl0 A 10-bit unsigned integer value.
bll A 11-bit unsigned integer value.
bl2 A 12-bit unsigned integer value.
bl3 A 13-bit unsigned integer value.
bl4 A 14-bit unsigned integer value,
bl5 A 15-bit unsigned integer valjue.
blé6 A 16-bit unsigned integer value.

5.3 Comimon datatypes

531 |

This subclause spegifies the syntax and semantics of the various datatypes. These datatypes have bee)
in suchya“way that additional datatypes can easily be added in future versions. In this version, foy
datatypep arelincluded, namely integers, floats, tokens, and booleans. These datatypes can be used as

designe

troduction

single vdlue, a vector or a matrix of values.

18
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5.3.2 Single value datatypes
5.3.21 Introduction

This subclause specifies syntax and semantics of single value datatypes.

5.3.2.2 Single value datatypes syntax

<?xml version="1.0"?>

== DIigital Item Adaptation IsSU/IEC 21000-7 —-

!-— Schema for Single Value Data Types —-->

schema
version="ISO/IEC 21000-7"
id="SingleValueDatatypes.xsd"
targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<include schemalLocation="DIA.xsd"/>

SR 8 o o o
<!-- Definition of Single Value Data Types ==
<= HHFFHFHF A A AR A A R A A R S S S >

<complexType name="ValueDataType" abstragk="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
</complexType>

<complexType name="IntegerType'>
<complexContent>
<extension base="diaiValueDataType">
<sequence>
<element, nadme="Value" type="integer"/>
</sequence
</extension>
</complexContent>
</complexType>

<complexType\riame="FloatType">
<compdexContent>
<extension base="dia:ValueDataType">
<sequence>
<element name="Value" type="float"/>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="TokenType'">
<complexContent>
<extension base="dia:ValueDataType">
<sequence>
<element name="Value">
<simpleType>
<restriction base="token">
<pattern value="\c+"/>
</restriction>
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</simpleType>
</element>
</sequence>
</extension>
</complexContent>

</complexType>

<complexType name="BooleanType">

<complexContent>
<extension base="dia:ValueDataType">
<sequence>
<element name="Value" type="boolean"/>
</sequence>
</extension>
</complexContent>
</cpmplexType>
</schema>
5.3.2.3 | Single value datatypes semantics
Semanti¢s of the ValueDataType, IntegerType, FloatType, TokenType; and BooleanType:
Name Definition
ValueDgtaType ValueDataType extends DIABaseType and provides a base abstrgct
type for a subset of types-defined as part of the single value datatypes.
IntegerType Describes a single igteger value.
FloatType Describes a single float value.
TokenType Describes.a single token value.
BooleanType Describes a single Boolean value.

5.3.3 Vector datatypes

5.3.3.1

This sub

Introduction

Clause specifies syntax and semantics of vector datatypes.

20
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5.3.3.2 Vector datatypes syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 —-->
<!-- Schema for Vector Data Types -->
<schema

version="ISO/IEC 21000-7"

id="VectorDatatypes.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"

xmlns="http:- Www w3 . 0org/20071 /XMT.Schema
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<import namespace="urn:mpeg:mpeg7:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />
<include schemalocation="DIA.xsd"/>

SRR 8 0 i 7 AN
<!-- Definition of Vector Data Types ==
SRR 8 0 i 7 A

<complexType name="VectorDataType" abstract="true'">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
</complexType>

<U—— HHHHFHFHF A AR AR A A R A A A A A >
<!-- Definition of IntegerVectorType ==
<—— HH#HEHHHEAH AR AR A AR R R >

<complexType name="IntegerVectorType">
<complexContent>
<extension base="dia:VectorDataType">
<sequence>
<element,K name="Vector" type="mpeg7:integerVector"/>
</sequenceX
</extension>
</complexContent>
</complexType>

<V—— HHdHHHERF AR R >
<!-- Definition of FloatVectorType ==
S e 0 i i A

<complexType name="FloatVectorType">
<complexContent>
<extension base="dia:VectorDataType">
<sequence>
<element name="Vector" type="mpeg7:floatVector"/>
</sequence>
</extension>
</complexContent>
</complexType>

SR 8 o o o i o
<!-- Definition of TokenVectorType ==
SR 8 o o
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<complexType name="TokenVectorType">
<complexContent>

<extension base="dia:VectorDataType">
<sequence>
<element name="Vector">
<simpleType>
<restriction>
<simpleType>
<list itemType="dia:oneTokenType"/>
</simpleType>

</cpmplexType>
<sijnpleType name="oneTokenType">

</sfimpleType>
<U—F #4#44H44H4 44 HHHHFHHHHHHH A AR A SR A HE A F AR H RS ——>

<!-I Definition of BooleanVectorType -=>

<= ##FHHAER R E A AR RS R R A R R A R A A >

<complexType name="BooleanVectorType">

<complexContent>
<extension base="dia:VectorDataType">
<sequence>
<element name="Vector">
<simpleType>
<list itemType="boolean"/>
</simpleType>
</element>
</sequence>
</extension>
</complexContent>
</cpmplexType>
</schema>

<minLength value="1"/>
</restriction>
</simpleType>
</element>
</sequence>
</extension>
</complexContent>

<restriction base="token">
<pattern value="\c+"/>
</restriction>

5.3.3.3

Semanti¢s of the-vectorDataType, IntegerVectorType, FloatVectorType, TokenVectorType, and
BooleanpVectoOrType:

Vector datatypes semantics

Name Definition

VectorDataType VectorDataType extends DIABaseType and provides a base abstract
type for a subset of types defined as part of the vector datatypes.

IntegerVectorType Describes a vector of integer values.

FloatVectorType Describes a vector of float values.

TokenVectorType Describes a vector of token values.

BooleanVectorType Describes a vector of Boolean values.
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5.3.4 Matrix datatypes

5.3.4.1 Introduction

This subclause specifies syntax and semantics for matrix datatypes. Additionally, it includes the definition of
the NAType which allows the inclusion of NA values within a matrix.

5.3.4.2 Matrix datatypes syntax

?xml version="1.0"?>

!-- Digital Item Adaptation ISO/IEC 21000-7 -->

!-— Schema for Matrix Data Types —-->

schema
version="ISO/IEC 21000-7"
id="MatrixDatatypes.xsd"
targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefaultg&"unqualified">

<import namespace="urn:mpeg:mpeg7’:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />
<include schemalLocation="DIA.xsd"/>

SRR 8 0 i i i A
<!-- Definition of Matrix Data Types ==
<V—— #4444 HH4HFFHHHFHHHHHH A AR A SRS DA F AR H SRS ——>

<complexType name="MatrixDataType'\abstract="true">
<complexContent>
<extension base="dia:DIABaseType">
<attribute ref="mpeg7:dim" use="required"/>
</extension>
</complexContent>
</complexType>

<simpleType name="NAType">
<restriction /base="token">
<enumeratlen value="NA"/>
</restriction>
</simpleType>

<V—— HHdE AR AR R >
<!-- Definition of IntegerMatrixType ==
BN i EEsEsiEsEsa ST ETEETEEEEEEEEEEEEEEEEE b

<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"/>
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</simpleType>
</list>
</simpleType>

SR 8 o o o
<!-- Definition of FloatMatrixType ==
SR 8 o o o

<complexType name="FloatMatrixType">
<complexContent>
<extension base="dia:MatrixDataType">
<sequence>
<element name="Matrix" type="dia:NAFloatMatrixType"/>
</sequence>
</extension>
</complexContent>
</cpmplexType>

<sifnpleType name="NAFloatMatrixType">
<list>
<simpleType>
<union memberTypes="dia:NAType float"/>
</simpleType>
</list>
</sfimpleType>

SR S i o i i i ki
<!- Definition of TokenMatrixType ==
SR S i 7 o o

<cojplexType name="TokenMatrixType">
<complexContent>
<extension base="dia:MatrixDateaType">
<sequence>
<element name="Matxix" type="dia:NATokenMatrixType"/>
</sequence>
</extension>
</complexContent>
</cpmplexType>

<sifnpleType name="NATokenMatrixType">

<list>
<simpleType>

<union‘memberTypes="dia:NAType dia:aTokenType"/>

</simplteType>

</list>

</sfimpleType>

<sifnpleT¥pe name="aTokenType">

<rgstriction base="token">
<pattern value="\c+"/>

TesStTrICCTomn

</simpleType>

V= #4444 HH4HFHHHHFHHFHHHH A AR A SRS HERH S AR ——>
<!-- Definition of BooleanMatrixType ==>
SRR 8 0 i i i A

<complexType name="BooleanMatrixType">
<complexContent>
<extension base="dia:MatrixDataType">
<sequence>
<element name="Matrix" type="dia:NABooleanMatrixType"/>

24
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</sequence>
</extension>
</complexContent>
</complexType>

<simpleType name="NABooleanMatrixType">
<list>
<simpleType>
<union memberTypes="dia:NAType boolean"/>
</simpleType>
</list>
</simpleType>

/schema>

§5.3.4.3 Matrix datatypes semantics

[ds)

HooleanMatrixType:

emantics of the MatrixDataType, IntegerMatrixType, FloatMatrixType, TokenMatrixTlpe, and

Name Definition

MatrixDataType MatrixDataType extends DIABaseType and provides a base

abstract

type for a subset of types déefined as part of the matrix datatypes. The

reserved word NA (“Not<Available”) can be specified to indicaje that a
certain value is invalid.
IhtegerMatrixType Describes a matrix of integer values.
FloatMatrixType Describes a matrix of float values.
TokenMatrixType Describes.a'matrix of token values.
BpoleanMatrixType Describes a matrix of Boolean values.
8.4 Base stack function
5.4.1 Introduction
This subclause specifies -the syntax and semantics of the BaseStackFunction tool which dedcribes a
mathematical expressign. The expression is represented by serializing it in terms of argument and|operator
dlements. Argumentelements are pushed onto a value stack. For operator elements, one or more agguments
dre popped out.of the value stack based on the definition of the operator, the operation is performed], and the
result is pushed back onto the value stack.
After allthe elements of a serialized stack expression have been processed, only the final valye of the
gxpression remains on the value stack. An example of a mathematical expression represented ag a stack
function is provided in Figure 3. A list of stack function operators are provided| in the
StackFunctionoperatores mAnTeX A
25
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Figure 3 — Base stack function processing

5.4.2 Base stack function syntax

<?xml Yyersion="1.0"72>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- S¢hema for Stack Function Data Types -->
<schemd

verpion="ISO/IEC 21000-7"

id=|"BaseStackFunction.xsd"
tarpgetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
xmlhs="http://www.w3.0rg/2001/XMLSchema"
xmlhs:dia="urn:mpeg:mpeg2l:2003+01-DIA-NS"
xmlphs:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified™ attributeFormDefault="unqualified">

<import namespace="urn:mpeg:mpeg’:schema:2001"
schemalocation="mpég7-udp-2003.xsd" />
<ing¢lude schemalocatten="DIA.xsd"/>

<U—F #4#4#H44H 44T H AR A H AR R ——>
<!-I Definition Yf BaseStackFunctionType ==
<U—f ##dH#HAR A R >

<cojplexIype name="BaseStackFunctionType">
<complexContent>
<extension base="dia:DIABaseType">
<choice maxOccurs="unbounded">
<element name="Argument" type="dia:ArgumentType"/>
<element name="Operation">
<complexType>
<attribute name="operator"
type="mpeg7:termReferenceType" use="required"/>
</complexType>
</element>
</choice>
</extension>
</complexContent>
</complexType>
<V—— A HRAA AR AR >
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<!-- Definition of ArgumentType -—>
SR 8 o o o i o

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

<complexContent>

<extension base="dia:DIABaseType"/>

</complexContent>
</complexType>

</schema>

.4.3 Base stack function semantics

emantics of the BaseStackFunctionType:

ame

Definition

aseStackFunctionType

Tool for describing a mathematical expression. All the child elements of a

stack function will be processed sequentially from top to bottom.

The child

element is pushed to the value, staek if it is an Argument. Iff the child
element is an Operation a corresponding number of valugs will be

popped from the value stacksand used as operands with the o
The result value will then-be’pushed back to the value stack. A
child elements of a stack ‘expression are processed, only the fin
the stack expression.should remain on the value stack.

berator.
ter all the
| value of

Nrgument Describes the input argument.
Jreration Describes;the operation to be performed.
dperator Describes the operation. The CS that must be used for this purppse is the

StackFunctionOperatorCs defined in annex A.2.15.

- = —

[ds)

emantics of the AxrgumentType:

plementations of the stacksfunction need not implement any operators that are not listed in
plementations of the stack function should implement all operators in the CS. Stack function writers may
tilize any operators that.are not listed in the CS, but this will limit interoperability.

the CS.

ame

Definition

rgumentlype

ArgumentType extends DIABaseType and provides a base aljstract

type for a subset of types defined as part of subclause 5.5.

5.5 Argument types and extensions

5.

5.1 Introduction

This subclause specifies syntax and semantics of possible argument types and its extensions.

© ISO/IEC 2004 — Al rights reserved
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5.5.2 Argument types and extensions syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for Stack Function Data Types —-->
<schema

version="ISO/IEC 21000-7"

id="ArgumentTypes.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"

xmlg_sz"hffp' www w3 orag/200]1 /XMI.Schema"
xmlhs:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlphs:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elepentFormDefault="qualified" attributeFormDefault="unqualified">

<import namespace="urn:mpeg:mpeg7:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />

<infplude schemalocation="BaseStackFunction.xsd"/>
<inglude schemal.ocation="SingleValueDatatypes.xsd"/>

SR SR i i A
<!- Definition of VariableRefType CH)>
N sz a s LRSI EEEEEEEEEEEEEEEEE N b

<complexType name="VariableRefType" abstract="true'>
<complexContent>

<extension base="dia:ArgumentType">

<attribute name="delay" type="nonNegativelnteger" use="optional"
default="0"/>

</extension>
</complexContent>
</cpmplexType>

SR SR 0 i i i A
<!-I- Definition of SemanticalRefType ==>
<U—f #4#44H44H 44 FHHHEFHHHHHHH A AR AR A A RHEA A HEE ——>

<cojplexType name="SemanticalRefType">
<complexContent>

<extension base="did:VariableRefType">

<attribute pgame="semantics" type="mpeg7:termReferenceType"
use="required" />

</extension»
</complexContgent>
</cpmplexType>

SR S 5 o o
<!-I Definifion InternalIOPinRefType ==
SR S 5 o o o o

<copplexType name="InternallOPinRefType">
<complexContent>
<extension base="dia:VariableRefType">
<attribute name="i0OPinRef" type="IDREF" use="required"/>
</extension>
</complexContent>
</complexType>

SR 8 o o o
<!-- Definition ExternalIOPinRefType ==
SR 8 o o o
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<complexType name="ExternalIOPinRefType">
<complexContent>
<extension base="dia:VariableRefType">
<attribute name="iOPinRef" type="anyURI" use="required"/>

</extension>
</complexContent>
</complexType>
V= H4#4#H4HH4HFHHHHFHHHHHHH A AR A SR HHHE AR ——>
<!-- Definition of GetValueType ==>

1 BT T T T T T T T T T T T T T T T T T T T T T | R T T R T R R TR 1 %
. LA L e e L L A L L L L L

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

<complexContent>
<extension base="dia:ArgumentType"/>
</complexContent>
</complexType>
<V—— #4444 H44H4HHHHHHFHHHHHHH A AR A AR S HERHEF AR H S H SRS >
<!-- Definition of ConstantDataType -=>

<= HHFHHAEHRHE A R R R R A R R R A R R R A >

<complexType name="ConstantDataType'">
<complexContent>
<extension base="dia:GetValueType">
<sequence>
<element name="Constant" type="dia:ValueDataType"/>
</sequence>
</extension>
</complexContent>
</complexType>

<V—— H4#4#H44H4HFHHHHFHHHHHHHF AR HHRE S F RS SRS AR ——>
<!-- Definition of ExternalDataR€fType and derived types -->
<V—— #4444 HH4HFFHHHFHHHH A FARIR R HHH AR SRS -

<complexType name="ExternaliDataRefType" abstract="true">
<complexContent>
<extension base="dia:GetValueType">
<attribute name="uri" type="anyURI" use="required"/>

</extension>
</complexContenty>
</complexType>
<V—— #4444 HERF A H A H AR R ——>
<!-- Defingtion of ExternallntegerDataRefType -->

<= #HFAFHEHHHH A AR AR A A R AR R R A R R A >

<complexType name="ExternalIntegerDataRefType">

<complexContent>
<extension base="dia:ExternalDataRefType"/>
</complexContent>
</complexType>
V= H4#4#H4HH4HFHHHHFHHHHHHH A AR SRS E RS E RS RHES ——>
<!-- Definition of ExternalFloatDataRefType —-->

<—— #HFHHAHHRFEAAA AR A A AR R R R R A R A >

<complexType name="ExternalFloatDataRefType">
<complexContent>
<extension base="dia:ExternalDataRefType"/>
</complexContent>
</complexType>
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V= #4444 HH4HFHHHHFHHFHHHH A AR AR HHHERH SRS H SRS ——>
<!-- Definition of ExternalNMTokenDataRefType -->
SRR 8 0 i i i A

<complexType name="ExternalNMTokenDataRefType">

<complexContent>
<extension base="dia:ExternalDataRefType"/>
</complexContent>
</complexType>
ST E TR s R TR E R E R EEE R EEE R E R R R b
<!-I Definition of ExternalBooleanDataRefType -->
<U—F #4#4#H44H4HFHHHHFHHHHHH S A AR A SR A HERH SRS ——>
<copmplexType name="ExternalBooleanDataRefType">
<complexContent>
<extension base="dia:ExternalDataRefType"/>
</complexContent>
</cpmplexType>
S SR 0 i i e
<!-F Definition of SemanticalDataRefType A2
<U—fF #4#4#H44H 444 HHHEF A FH A A AR A SR A AR NS>
<complexType name="SemanticalDataRefType">
<complexContent>
<extension base="dia:GetValueType">
<attribute name="semantics" type="mpeg7:termReferenceType"
use="required" />
<attribute name="delay" type="ne¢nNegativeInteger" use="optional"
default="0"/>
</extension>
</complexContent>
</cpmplexType>
</schema>
5.5.3 Argument types and extensions semantics
Semanti¢s of the VariableRefType:
Name Definition
VariableRefType VariableRefType extends ArgumentType and provides a bage
abstract type for a subset of types defined as part of this subclause.
delay Describes the delay value as a non-negative integer, in cases where the
variable represents information from successive decision making unijts

(rrame, GOP, ROI etc.) In a resource, referred 10 as adaptation units.

If

delay is greater than zero, then the decision value for the variable delayed

by that many adaptation units is used.

Semantics of the SemanticalRefType:

Name Definition
SemanticalRefType Describes a variable by semantical reference.
30 © ISO/IEC 2004 — Al rights reserved
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Name

Definition

semantics

Describes the semantics of the variable referenced. A CS that may be
used for this purpose are the AdaptationQoSCS  or
MediaInformationCs defined in annex A.2.2 and A.2.10 respectively.
Any CS term that refers to a Digital Iltem property without specifying
whether it refers to the property of the input or output Digital Item is to be
interpreted as referring to the property of the output Digital Item.

0

emantics orthe Internal lOP1nRefType.

Name

Definition

InternalIOPinRefType

Describes an internal reference to an AdaptationQoS 10Pin. Syntax and
semantics of the AdaptationQoS 10Pin are definedhin’clause 9.

jjOPinRef

Describes the referenced I10Pin.

Jemantics of the ExternalIOPinRefType:

Name

Definition

HxternalIOPinRefType

Describes an external refereniceto an AdaptationQoS I10Pin. Syntax and
semantics of the AdaptationQoS 10Pin are defined in clause 9.

ijOPinRef

Describes the referenced I10Pin.

Jemantics of the GetValueType:

Name

Definition

detValueType

GetValteType extends ArgumentType and provides a bas¢ abstract
type for describing a value or a reference to a value.

[ds)

emantics of the ConstantDafaType:

Name Definition
JonstantDataType Describes a constant.
donstant Describes the value of the constant by use of type ValueDataType.

[ds)

emanties of the ExternalDataRefType:

e
LZCTITITIIoIrT

ame

ExternalDataRefType ExternalDataRefType extends GetValueType and provides a base
abstract type for referencing external data by use of the XPointer
framework.

uri Describes the URI fragment identifier to be evaluated.

© ISO/IEC 2004 — Al rights reserved
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Semantics of the ExternalIntegerDataRefType:

Name

Definition

ExternalIntegerDataRefType Describes an integer value which must be returned by the URI fragment

H £ hl hl = -
Semantleo orthe+ tCJ_lLG.J.LﬁJ.uGltDGltGlP‘CJ_T_YLJC.

identifier evaluation.

Name Definition

ExternglFloatDataRefType  Describes an float value which must be returned by the WRI fragmgnt
identifier evaluation.

Semanti¢s of the ExternalNMTokenDataRefType:

Name Definition

ExternglNMTokenDataRefType Describes an xsd:NMTOKEN value which must be returned by the URI
fragment identifier evaluation.

Semanti¢s of the ExternalBooleanDataRefType:

Name Definition

ExternglBooleanDataRefType Describes dan boolean value which must be returned by the URI fragmgnt
identifierevaluation.

Semanti¢s of the SemanticalDataRefType:

Name Definition

SemanticalDataRefType Describes the value as a reference to its semantics.

semantics Describes the semantics of the value referenced. A CS that may be usg¢d
for this purpose are the AdaptationQoSCS, MediaInformationCs, |or
SegmentDecompositionInfoCS defined in annex A.2.2, A.2.10, and
A2 14 respectively. Any CS term that refers to a Digital ltem propefty
without specifying whether it refers to the property of the input or output
Digital ltem is to be interpreted as referring to the property of the input
Digital Item.

delay Describes the delay value as a non-negative integer, in cases where the
semantics represents information from successive decision making units
(frame, GOP, ROI etc.) in a resource, referred to as adaptation units. If
delay is greater than zero, then the value for the semantics delayed by
that many adaptation units is used.
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Any CS term referenced by the semantics attribute which itself refer to CS terms specified in this part of
ISO/IEC 21000 or other specifications must return the full URN of this CS term when used in conjunction with
the GetvalueType, i.€., no aliasing is allowed.

EXAMPLE The following example shows the fragment of an AdaptationQoS description containing an T0Pin with a
GetValue element.

<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias=":AQ0S:"
hrer="urn:mpeg:mpegZl:Z003:0Ll-DIA-AdaptationQosCs:NS"
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">

<!-- description of chosen data representation -->
</Module>
<!-- other possible AdaptationQoS modules -->

<IOPin id="VIDEO_DECODING_FORMAT">
<GetValue semantics=":AQ0S:6.5.4.6"/>
</IOPin>
<!-- other possible IOPins -->
</Description>
/DIA>

Tlhe semantic attribute refers to a CS term which defines the video,deCoding format of a terminal. The video decoding
format is itself defined by means of a CS term within ISO/IEC 15983<5Nn this case, possible returned values must contain
the full URN of the video coding format CS term, e.g., "urn:mpéeg mpeg7:cs:VisualCodingFormatCS:2(01:3.3"
(MPEG-4 Visual Advanced Simple Profile), and not something like ":VCF:3.3" where ":VCF:" is an| alias for

Usage environment description tools

.1 Introduction

his clause specifies tools for describing the usage environment. The usage environment inclides the
escription of User characteristics, terminal capabilities, network characteristics and natural environment
aracteristics. These various properties of the usage environment can be used for Digital ltem Adapftation.

o distinguish description tools that are intended to describe multiple entities from those that are intended to
escribe a single entity, the plural form of that entity is used in the naming of the tool. For instance, the
erminalsType @sydefined in subclause 6.5.2 is a tool that specifies the characteristics of multiple terminals,
hereas the characteristics of a single terminal are specified by the TerminalType as defined in subclause
.5.3. Such a-design of the schema allows the semantics associated with the respective elements of|the tools
tp be less{ambiguous, but still provides sufficient flexibility to describe multiple entities. Readers should take
ote of this naming convention since it occurs in a number of places throughout this clause.

.2.Schema wrapper

The syntax of description tools specified in this subclause is provided as a collection of schema components,
consisting notably in type definitions and element declarations. In order to form a valid schema document,
these schema components should be gathered in a schema document with the following declaration defining
in particular the target namespace, the namespaces prefixes and the imported namespaces.
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<?xml version="1.0"2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for Usage Environment Description Tools -->
<schema

version="ISO/IEC 21000-7"

id="UED.xsd"

targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<import namespace="urn:mpeg:mpeg’:schema:2001"

schemalLocation="mpeg7-udp-2003.xsd" />

<inglude schemalLocation="DIA.xsd"/>

Additionally, the following line should be appended to the resulting schema document in.order to obtain a wel

formed ¥ML document.

</schema>

6.3 Usage environment

6.3.1

This sub
propertie

Introduction

6.3.2 Usage environment syntax

Clause specifies a container for descriptions of various usage environment properties. The various
s of the usage environment are derived from thefabstract UsageEnvironmentPropertyBaseTyp

®

<—— fpffAA A A A AR S A A >

<l--

Definition of UsageEnvirqnment ==>

<—— fffAA A A A A A A >

<complg¢xType name="UsageEhvironmentType">
<copmplexContent>

<extension bas&=!"dia:DIADescriptionType">
<sequence¥
<element name="UsageEnvironmentProperty"
type="dia:UsageEnvironmentPropertyBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</Sequence>
</exgension>

</cpmplexContent>
</complexType>

<complexType name="UsageEnvironmentPropertyBaseType" abstract="true">
<complexContent>

<extension base="dia:DIADescriptionType"/>

</complexContent>
</complexType>

34
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6.3.3 Usage environment semantics

Semantics of the UsageEnvironmentType:

2004(E)

Name Definition
UsageEnvironmentType Tool for describing the usage environment.
UsageEnvironmentProperty  Describes a property of the usage environment, such as User
characterisiics, or terminal capabilities, or network characiefistics, or
natural environment characteristics.
Jemantics of the UsageEnvironmentPropertyBaseType:
Name Definition
UsageEnvironmentPropertyBaseType UsageEnvironmentPropertyBaseType extends
DIADescriptionType and-provides a base abstract type for
types that describe differentproperties of the usage environment.
§.4 User characteristics
6.4.1 Introduction
This subclause specifies tools for describing various characteristics of Users, including gendral User
imformation, usage preferences and usage histoty, presentation preferences, accessibility charagteristics,
mobility characteristics and destination.
6.4.2 Users
.4.2.1 Introduction
his subclause specifies the-Characteristics of multiple Users, where the characteristics of a single [User are
ecified by the User element’in the UsersType.
.4.2.2 Users syntax
O 6 A
!-— Definition of Users -—>
O 7 i i AP
complexType name="UsersType">
LcomplexContent>
<extension base="dia:UsageEnvironmentPropertyBaseType">
<sequence>
<element name="User" type="dia:UserType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.2.3 Users semantics

Semantics of the UsersType:

Name Definition

UsersType Tool for describing the characteristics of Users.

User Describes a single User in terms of general User information, content preferences,
presentation preierences, accessibility characterisiics, mobility characteristics _and
destination.

6.4.3 User

6.4.3.1 Introduction

-

This subclause specifies the characteristics of a single User. Specific characteristies include general Usg
informatipn, usage preferences and history, presentation preferences, accessibility*characteristics, mobilify
charactefistics and destination.

6.4.3.2 | User syntax

<V—— ##d#HH4HHHHEA A A A A AR A AR A AR A AR ——>
<!-— DPefinition of User -——>
<V—— #4#4d4HHH4HHHHEA A A A A AR A AR A SRR A AR ——>

<comple¢xType name="UserType'">
<copplexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="UserCharacteristic"
type="dia:UserChaxacteristicBaseType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</cpmplexContent>
</complexType>

<complg¢xType name="UserCharacteristicBaseType" abstract="true">
<copplexContent>

<extensiofi¢base="dia:DIABaseType" />
</cpmplexCentéent>

</complexType>

6.4.3.3 User semantics

Semantics of the UserType:

Name Definition

UserType Tool for describing characteristics of a single User.

UserCharacteristic Describes a characteristic of the User, which may be related to general User
information, content preferences, presentation preferences, accessibility
characteristics, mobility characteristics and destination.
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Semantics of the UserCharacteristicBaseType:

2004(E)

Name Definition

UserCharacteristicBaseType UserCharacteristicBaseType extends DIADescriptionType
and provides a base abstract type for a subset of types defined as part of

the UserType.

j.‘lﬂ Userinfo
4.4.1 Introduction

This subclause specifies general information about Users, such as name and contact information,|where a
User can be a person, a group of persons, or an organization.
6.4.4.2 Userinfo syntax
T i i
!-— Definition of UserInfo S~
Vo= R R R >
complexType name="UserInfoType">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="UserInfo" type="mpeg7:AgentType" minOccurs="0"}>
</sequence>
</extension>
</complexContent>
/complexType>
6.4.4.3 Userinfo semantics
Yemantics of the UserInfoType;
Name Defirtition
UserInfoType T ool 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.
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6.4.4.4 Userinfo example

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

<DIA>

<Description xsi:type="UsageEnvironmentType">

<UsageEnvironmentProperty xsi:type="UsersType">
<User>

</ D4
</DIA>

UscerCharacteristic 1.t Pn:"ﬂ ocxrInfaoT PD"
<UserInfo xsi:type="mpeg7:PersonType">
<mpeg7 :Name>
<mpeg7:GivenName>John</mpeg7:GivenName>
<mpeg7:FamilyName>Doe</mpeg7:FamilyName>
</mpeg7 :Name>
</UserInfo>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
bscription>

6.45 U

6.4.5.1

This sub
of Digita
the prefe

sagePreferences

Introduction

Clause specifies a tool for describing the usage preférences of a User related to the type and conte
Items. The UsagePreferences tool is essentially a container of various tools that directly descri
rences of a User. Specifically, these include tools of preferences related to the creation of Digital

Items (elg., created when, where, by whom), preferences related to the classification of Digital Items (e.g,
form, genre, languages), preferences related toxthe dissemination of Digital Items (e.g., format, location,
disseminfator), and preferences related to the type and content of summaries of Digital ltems (e.g., duration ¢f
an audioyisual summary). The syntax and semantics of the UserPreferencesType is specified in Part 5 ¢f
ISO/IEC[15938.
6.4.5.2 | UserPreferences syntax
<D—— HHHHHHEHE A H AR >
<!-- Definition of¢UsagePreferences -—>
SRR £ 6 i i i i D
<complg¢xType mane="UsagePreferencesType">
<cofnplexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
alomant nama—"ﬂcagaDvaFavanﬂa " +]pa—"mpag7-ﬂ arProforaoncao ija"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.5.3 UsagePreferences semantics
Semantics of the UsagePreferencesType:
Name Definition
UsagePreferencesType Tool for describing the usage preferences of a User related to the type and
content of Digital Items.
UsagePreferences Describes usage preferences of a User related to the type and content of Digital

3 Tk EY <l 43 £ o b= Wed fual
LA~ B B k> IS OoyTItaa driu - otliiaritivoe Ul UoTLLILTILITITIILTS L YPT 10 OM

ISO/IEC 15938-5.

ecified in

.4.5.4 UsagePreferences example

XAMPLE The below example expresses several preferred genres, namely sports, entertainment, an
uch information can be used, for example, by a service provider to personalize the set of Bigital Iltems to be dg
the User. It can also be used by an agent of the User to automatically filter Digital ltems that afe broadcast.

0 movies.
livered to

DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="UsagePreferencesType">
<UsagePreferences>
<mpeg7:FilteringAndSearchPre&fe¥ences>
<mpeg7:ClassificationPxeferences>

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

</mpeg7:GenreX

<mpeg7:Genrg
<mpeg/pName>Entertainment</mpeg7:Name>

</mpeg7:Genre>

<mpeqg/Genre>
<mpeg7:Name>Movies</mpeg7:Name>

</mpeg7:Genre>

</mpeg’/:ClassificationPreferences>
</mpeg7+FtilteringAndSearchPreferences>
</UsagePreferences>
</UserCharacteristic>
</User>
</UsageEnvirenmentProperty>
</Description>
/DIA>

6.4.6 UsageHistory

q.4.6.1 Introduction

The UsageHistory tool describes the history of actions on Digital ltems by a User, e.g., recording a video
program or playing back a music piece. As such, it describes the preferences of a User indirectly. These
preferences could then be used for the adaptation of Digital Items. The syntax and semantics of the

UsageHistoryType is specified in Part 5 of ISO/IEC 15938.
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6.4.6.2 UsageHistory syntax

U= H4#44H4HH4HFHHHHHHHHHHH S A AR H AR A ERH SRR RS ——>
<!-- Definition of UsageHistory ==
SR 8 i i

<complexType name="UsageHistoryType'">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="UsageHistory" type="mpeg7:UsageHistoryType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

6.4.6.3 | UsageHistory semantics

Semanti¢s of the UsageHistoryType:

Name Definition

UsageH]lstoryType Tool for describing the history of actions on Digital Items by a User.

UsageHlstory Describes the history of actions on Digital Items by a User. The syntax and semantics
of UsageHistoryType is specified imISO/IEC 15938-5.

6.4.6.4 | UsageHistory example

EXAMPLE The example below expresses the consumption history of a User during a particular 6 hour time perig
(called ogservationPeriod). In particular, the"User has played several items, each identified by a unique identifier. Th
identifier can be used to identify and/or.ocate the content descriptions corresponding to each item. The combine
informatign can be used, for example, by\a service provider or by a personal agent to infer the preferences of the Use
and subsequently provide preferred Digital Items to the User.

Q 0O QA

o

<DIA>
<Degcription xsi:type="UsageEnvironmentType">
<UsageEnvirenmentProperty xsi:type="UsersType">
<Userx
<YserCharacteristic xsi:type="UsageHistoryType">
<UsageHistory>
<mpeg7:UserActionHistory>
<mpeg7:0bservationPeriod>
mp g'7:"|"-;m Point
2000-10-09T18:00-08:00
</mpeg7:TimePoint>
<mpeg7:Duration>PT6H</mpeg7:Duration>
</mpeg’:0bservationPeriod>
<mpeg7:UserActionList>
<mpeg7:ActionType>
<mpeg7:Name>PlayStream</mpeg7:Name>
</mpeg7:ActionType>
<mpeg7:UserAction>
<mpeg7:ProgramIdentifier>
urn:mymedia:av:02-mnf-109
</mpeg7:ProgramIdentifier>
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</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
</mpeg’:ProgramIdentifier>

Mpeg 7 USETACTION
</mpeg7:UserActionList>
</mpeg7:UserActionHistory>
</UsageHistory>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

6.4.7 AudioPresentationPreferences

q.4.7.1 Introduction

This subclause specifies the preferences of a User regarding the presentation or rendering or audio resources.
pecifically, descriptions such as the preferred volume, frequency equalizer settings, and audible ffequency
ranges are specified. Such attributes may affect the way in*which the delivered audio resource is ¢ncoded,
€.9., allocating more bits to specific components in_the given frequency range. Additionally, fgr limited
gapability devices that may not have equalizationcfunctionality, equalization may be performed prior to
transmission given the designated preferences.
6.4.7.2 AudioPresentationPreferences syntax
Vo= HHHHHH AR R R S >
!-— Definition of AudioPresentationPreferences ——>
O 1 i i i A
complexType name="AudiloPresentationPreferencesType">
<complexContent>
<extensionl{base="dia:UserCharacteristicBaseType">
<sequehce>
<@lement name="VolumeControl" type="mpeg7:zeroToOneType"
minOccurs="0"/>
<element name="FrequencyEqualizer"
type="dia:FrequencyEqualizerType"
minOccurs="0"/>
<element name="AudibleFrequencyRange" minOccurs="0">
<complexType>
seeueree
<element name="StartFrequency" type="float"/>
<element name="EndFrequency" type="float"/>
</sequence>
</complexType>
</element>
<element name="AudioOutputDevice" minOccurs="0">
<simpleType>
<restriction base="string">
<enumeration value="Headphone"/>
<enumeration value="Loudspeaker"/>
</restriction>
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</simpleType>
</element>
<element name="BalancePreference" minOccurs="0">
<simpleType>
<restriction base="float">
<minInclusive value="-10"/>
<maxInclusive value="10"/>
</restriction>
</simpleType>
</element>

<element name="Soundfield" type="dia:SoundfieldType"
minOccurs="0"/>
<element name="SoniferousSpeed" minOccurs="0">
<simpleType>
<restriction base="float">
<minExclusive value="0"/>
</restriction>
</simpleType>
</element>
</sequence>
</extension>
</cpmplexContent>
</complexType>

<simplg¢Type name="FrequencyEqualizerType">
<reptriction>

<simpleType>
<list itemType="dia:FrequencyEqualizerBaseType"/>
</simpleType>
<length value="31"/>
</rpstriction>

</simpleType>

<simpl¢Type name="FrequencyEqualizerBaseType">
<reptriction base="float">

<minInclusive value="-15"/3
<maxInclusive value="15"/6
</rpstriction>

</simpleType>

<complg¢xType name="SoundfieldType">
<copplexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="ImpulseResponse" type="dia:ImpulseResponseType"
minOccurs="0"/>
<élement name="PerceptualParameters"
type="dia:PerceptualParametersType" minOccurs="0"/>
</ sequence>
<lextension>
</comprextorternt

</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="nonNegativelnteger"
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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" mitiOccurs="0|["/>
<element name="Envelopment" type="float" minOccuns=/"0"/>
<element name="LateReverberance" type="float" minOccurs="0"/>
<element name="Heavyness" type="float" minOcctrs="0"/>
<element name="Liveness" type="float" minOcdurs="0"/>
<element name="RefDistance" type="float" minOccurs="0"/>
<element name="FreqgLow" type="float" mipQccurs="0"/>
<element name="FregHigh" type="float" aninOccurs="0"/>
<element name="TimeLimitl" type="floaf™ minOccurs="0"/>
<element name="TimeLimit2" type="flgdat" minOccurs="0"/>
<element name="TimeLimit3" type=*float" minOccurs="0"/>
</sequence>
</extension>
</complexContent>
/complexType>
6.4.7.3 AudioPresentationPreferences semantics
Jemantics of the AudioPresentationPreferencesType:
Name Definition
NudioPresentationPreferencesType Tool for describing the audio presentation preference of p User.
YolumeControl Describes the preference of a User for the volume of gqudio. The
VolumeControl is described on a normalized scale fiom 0.0 to
1.0, where 0.0 is mute and 1.0 is the maximum volume.
HrequencyEqualizer Describes the preference of a User for a specific gqualizing
scheme in terms of attenuation values.
NudibleErequencyRange Describes the preference of a User for a specific frequerjcy range.
JtartPrequency 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 balan

ce 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.
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Name Definition

SoniferousSpeed Describes the preference of a User for the playback speed of
audio. It is specified as a ratio, where 1 indicates the original
speed; values other than 1 indicate multiplicative time-scaling by
the given ratio (i.e., 0.5 specifies twice as fast and 2.0 indicates
half the original speed).

Semantics of the FregquencyvEqualizerType:

Name Definition

FrequgncyEqualizerType Tool for describing the preference of a User for a specific\equalizin
scheme in terms of attenuation values for the ISO 1/3 octave 31 cent
frequencies (20, 25, 31.5, 40, 50, 63, 80, 100, 125, 160,200, 250, 31
400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500, '3150, 4000, 500
6300, 8000, 10000, 12500, 16000, 20000).. The attenuation ¢
amplification of a center frequency is in the range{-15,15] dB.

T Q@

O OT'Ww

B

Semanti¢s of the FrequencyEqualizerBaseType:

Name Definition

FrequgncyEqualizerBaseType UsageEnvironmentPropertyBaseType extends float to limit
the values of a floating-point value in the range [-15,15].

Semanti¢s of the SoundfieldType:

Name Definition

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

ImpulgeResponse Describes the preference of a User for a specific soundfield as an impulge
response.

PercegtualParameters Describes the preference of a User for a specific sound field as perceptupl

parameters. The parameters are identical to the PerceptualParameters
node defined in ISO/IEC 14496-1.

Semanti¢s of the ImpulseResponseType:

Name Definition

ImpulsleResponseType Tool for describing the preference of a User for a specific soundfield as dn
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 a URI identifying the impulse response of the room.
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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

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

SourceWarmth

Describes the relative early energy at low frequency in dB.

BourceBrilliance

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 milliseconds.

Fnvelopment Describes the energy of early room effectrelative to direct sound in dB.
[LateReverberance Describes the late decay time in milliseconds.
Heavyness Describes the relative decaytime in milliseconds at low frequengy.
[.iveness Describes the relative decay time in milliseconds at high frequericy.
RefDistance Describes the reference distance in meters at which the perceptual
parameters are defined.
FregLow Describes the limit of low frequency in Hz as shown in Figure 4.
FregHigh Describes the limit of high frequency in Hz as shown in Figure 4
rimeLimitl Describes the temporal limit 1 (/4) in milliseconds as shown in Figure 4.
imeLimit2 Describes the temporal limit 2 (/,) in milliseconds as shown in Figure 4.
rimeLimit3 Describes the temporal limit 3 (/5) in milliseconds as shown in Figure 4.
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Figule 4 — Generic reverberation response model, where RO represents-the direct sound, R1 the
directiopal early reflections, R2 the diffuse reflections, and R3 the expohentially decaying, diffuse lat¢
reverberation.

6.4.7.4 | AudioPresentationPreferences example

EXAMPLE The following description elements represent the audio”related preferences of the User. They can b
used eith¢r by the server or the terminal to adapt the presentation to-the preferences of the User.

[

VolumeCpntrol: In the example below, the User has the_preference to hear music very loud. As a result, 0.85 |s
designated. The adaptation engine may scale the audio signalto match this preference.

FrequenfyEqualizer: This information represents, the preference of a User to specific frequencies. This informatig
consists gf a set of frequency bands and its assogiated of attenuation values for the 31 ISO center frequencies. When g
audio terrpinal does not have the capability of @n equalizer, the adaptation engine may carry out this function in order
deliver the User the expected quality. This information may be used for the audio encoding process on the basis of th
human fregquency masking phenomena for_efficient bit allocation. In the example below, the first and the second value
Period gpecify a frequency range, i.e(; the start and the end frequency values of a frequency band and the followin
frequency| the values represent the (@ssociated User equalizer preference values. The User preference value can b
controlled in range [-15 dB,15 dB] period. The adaptation engine can process an equalizer function on the basis of th
informatign and send the resulting-audio signal to the terminal.

w 0Q 5 ® O 5 5

AudiblefrequencyRande:) This information represents the preferred audible frequency range in Hz. This descriptig
can help|an audio resource adaptation engine provide an improved quality of audio by assigning more bits to th
components within the\specified frequency range when she or he is assigned a fixed network bandwidth. The adaptatig
engine mpy send_the/audio signal only within the described frequency range reducing the network bandwidth or addir]
additionallinformation of other modality such as text, image, video, etc for the remaining bandwidth. In the example beloy
the persop’s.preferred an audible frequency range is from 20Hz to 20kHz.

—~@Q 3 ® S

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: Itis 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 SoniferousSpeed is specified as a ratio, where 1 indicates the original speed; values other than 1
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indicate multiplicative time-scaling by the given ratio (i.e., 0.5 specifies twice as fast and 2.0 indicates half the original
speed). In the example below, the soniferous speed preference is indicated as twice as fast.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="AudioPresentationPreferencesType">
<VolumeControl>0.85</VolumeControl>
<FrequencyEqualizer>
-10 -10 -10 -10 -10 -10 -10 -10 -10 -10
-10 -10 O 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</SamplingFréguéncy>
<BitsPerSample>16</BitsPerSample>
<NumOfChannels>1</NumOfChannels>,
</ImpulseResponse>
</Soundfield>
<SoniferousSpeed>0.5</SoniferousSpéed>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

6.4.8 DisplayPresentationPreferences

q.4.8.1 Introduction

his subclause specifies a tool-for describing the preferences of a User regarding the presentation or
endering of images and videes> This tool includes descriptions of preferences related to the colof and the
onversion of stereoscopic(video. The ColorTemperaturePreference, the BrightnessPreflerence
he SaturationPreference and the ContrastPreference describe the preferences of a User fegarding
he color of the displayed visual contents in terms of color temperature, brightness, saturation and|contrast,
ach of which is-a -dsual color attribute of images. StereoscopicVideoConversion desclibes the
references of a‘User related to the conversion of 2D video to 3D stereoscopic video and also the cgnversion
f 3D stereoscopic video to 2D video.

O T O ==+ 0 =

6.4.8.2 . ~DisplayPresentationPreferences syntax

LSS o o
'-— Definition of DisplayPresentationPreferences -->
<—— ftffAA A A A A A A >

<complexType name="DisplayPresentationPreferencesType">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="ColorTemperaturePreference"
type="dia:ColorPreferenceType" minOccurs="0"/>
<element name="BrightnessPreference" type="dia:ColorPreferenceType"
minOccurs="0"/>
<element name="SaturationPreference" type="dia:ColorPreferenceType"
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minOccurs="0"/>

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

minOccurs="0"/>

<element name="StereoscopicVideoConversion"
type="dia:StereoscopicVideoConversionType" minOccurs="0"/>

</sequence>
</extension>

</complexContent>
</complexType>

6.4.8.3

Semanti¢s of the DisplayPresentationPreferencesType:

DisplayPresentationPreferences semantics

Name

Definition

DisplayPresentationPreferencesType

Tool that describes the display presentation preferences of
User.

ColorT¢mperaturePreference 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.

BrightmessPreference Describes the brightness/that a User prefers. The brightness|is
defined as an attribute.of a visual sensation according to whigch
an area appears«{oemit 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.

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

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

6.4.9 (JolorPreference

6.4.9.1 Introduction

The ColpprPreferenceType is a tool that describes preferences related to color attributes. This subclause

specifies| CororPreferenceType, which is used as a type definition for ColorTemperaturePreferency

Brighth&ssPreference, SaturationPreference and ContrastPreference. Each of these elements

that reference—CoTorPreferenceType include—a pair—of cotor —atiribute—vatues (Preferresdvaia

’

ReferenceValue) that guide how the color attribute of a displayed image should be controlled so that the
perceived color conforms to the preference of a User. The definition of the attribute value depends on the
color attribute to which the preference description is related.

48
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<= HHHHHHEH A S >
<!-- Definition of ColorPreference -——>
<V—— #H#4H4HHE4HAHHEA A A A A AR A AR A SR A AR RS ——>

<complexType name="ColorPreferenceType">

<complexContent>

<extension base="dia:DIABaseType">

<sequence>

</sequence>
</extension>
</complexContent>
/complexType>

<element name="BinNumber" type="mpeg7:unsignedl2"/>
<element name="Value" minOccurs="0" maxOccurs="unbounded" >
<complexType>
<sequence>
<element name="PreferredValue" type="mpeg7/sunsigned
<element name="ReferenceValue" type="mped/ytnsigned
</sequence>
</complexType>
</element>

12" />
12" />

[ds)

6.4.9.3 ColorPreference semantics

emantics of the ColorPreferenceType:

Name

Definition

JolorPreferenceType

Tool-that describes the color preferences of a User when view
resources. The color preference can be described in term
temperature, brightness, saturation and contrast.

ing visual
5 of color

HinNumber

Describes the quantization level that Preferredva
ReferenceValue take.

lue and

Yalue

Indicates the minimal unit that describes the color preference
It includes two subelements: Preferredvaly
ReferenceValue. If Preferredvalue is equal to
ReferenceValue is equal to v2, it indicates that the User
convert an image of value v2 into an image of value v1 with
an attribute of color that ColorPreferenceType description spe

of a User.
e and
v1, and
wants to
respect to
Cifies.

HrefeX¥redValue

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

ReferenceValue

Describes the value of a color atiribute 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 2 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.

© ISO/IEC 2004 — Al rights reserved
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Table 2 — Definition of PreferredvValue and ReferenceValue for each feature.

Attribute Name Value Type Value Definition Vz_alue Range:, Npmber of
Bins, Quantization Type
Color Temperature is | Correlated color temperature of The range [16867.’ 2.5000] IS
o . . ; - quantized into 2° bins in a non-
Color Temperature specified in ISO/IEC | estimated illumination of the : o .
15938-3 image to be displayed uniform - way  as  specified in
ISO/IEC 15938-3
. Y-value in the YCbCr* Mean vglue of Y-values of all The range [0,1] is uniforajly
Bfightness color space pixels in the image to be antized. Number of bing<-2'2
P displayed qu - o
. S-value in the HSV* Mean v_alue of S—values of all The range [0]) is uniformly
Spturation color space pixels in the image to be antized. Number of bins < 2'2
P displayed qu ) -
N Y-value in the YCbCr* Standar_d deylatlon .Of Y-values The.\range [0,1] is unifornly
Contrast color space of all pixels in the image to be Jantized. Number of bins < 2'2
P displayed 9 ) -
* The color spaces YCbCr and HSV are specified in ISO/IEC 15938-3. The standard expressions of Y value and S value are aldo
specified there.
6.4.9.4 | ColorPreferences example

EXAMPLIE

that the pj
mapping

may conV
use of theg

E ColorPreference allows multiple occurrences of the'pair (Preferredvalue, ReferenceValue), 40
pirs can be used to find an optimal mapping of color attributes, for example, through selection among available
unctions or interpolation by using the pairs as poles. Based on the obtained mapping strategy, an applicatign
ert images so that the resulting images satisfy the User preference for color. The following example shows the
DisplayPresentationPreferences descriptiontool to express color preference of the User.

<DIA>
<De

cription xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsiJtype="UsersType">
<User>
<UserCharacteris&ic xsi:type="DisplayPresentationPreferencesType">
<ColorTempexdturePreference>
<BinNumber>255</BinNumber>
<\Value>
<PreferredValue>110</PreferredvValue>
<ReferenceValue>127</ReferenceValue>
</Value>
<Value>
<PreferredvValue>156</PreferredvValue>
<ReferenceValue>151</ReferenceValue>
</Value>
<Value>

Prererredvalue>200</PTeterredvalae
<ReferenceValue>192</ReferenceValue>
</Value>
</ColorTemperaturePreference>
<BrightnessPreference>
<BinNumber>255</BinNumber>
<Value>
<PreferredValue>138</PreferredvValue>
<ReferenceValue>103</ReferenceValue>
</Value>
<Value>
<PreferredValue>152</PreferredvValue>

50
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<ReferenceValue>150</ReferenceValue>
</Value>
</BrightnessPreference>
<SaturationPreference>
<BinNumber>255</BinNumber>
<Value>
<PreferredValue>94</PreferredvValue>
<ReferenceValue>80</ReferenceValue>
</Value>
</SaturationPreference>

CONCIasSCtPIELEerence

<BinNumber>255</BinNumber>

<Value>
<PreferredValue>80</PreferredvValue>
<ReferenceValue>70</ReferenceValue>

</Value>

</ContrastPreference>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

6.4.10 StereoscopicVideoConversion

§.4.10.1 Introduction

stereoscopic video to 2D video are specified.

6.4.10.2 StereoscopicVideoConversion'syntax

This subclause specifies User preferences related tocstereoscopic video conversion. Specifically, pre
gf a User related to the conversion of 2D video to¥3D stereoscopic video and also the conversi

ferences
bn of 3D

Vo= HHHHE ARG R A A >
!-— Definition of StereoscopicVideoConversion -—>

D—— ###HHFHE A R A R A R R A R R R A >

complexType name="StereoscopicVideoConversionType">

<complexContent>
<extensien/base="dia:DIABaseType">
<seduence>
Kelement name="From2DTo3DStereoscopic" minOccurs="0">
<complexType>
<sequence>

<element name="ParallaxType">

<simpleType>
<restriction base="string">
<enumeration value="Positive"/>
<enumeration value="Negative"/>
</restriction>

</simpleType>

</element>

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

<element name="MaxDelayedFrame" type="nonNegativelInteger"
minOccurs="0"/>

</sequence>
</complexType>
</element>

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

<element name="LeftRightInterVideo">
<simpleType>
<restriction base="string">

<enumeration value="Left"/>
<enumeration value="Right"/>
<enumeration value="Intermediate"/>

</restriction>
</simpleType>
</element>
</sequence>
</complexType>
</element>
</sequence>
</extension>
</cpmplexContent>

</complexType>

6.4.10.3| StereoscopicVideoConversion semantics

Semanti¢s of the StereoscopicvVideoConversionType

Name Definition

StereogcopicVideoConversionType Tool that describes a.User's preference for stereoscopic vidgo
conversion.

From2Df{o3DStereoscopic Describes parameters to perform 2D to 3D stereoscopic video
conversion.

ParallgxType Describes -the type of parallax including negative and positiye
parallaxes:

DepthR4nge Describes the range of 3D depth perceived by the User. The range
is'the distance between monitor screen and objects in 3D. Its vallie
is) varied at [0.0,1.0], where 0.0 and 1.0 indicate the lowest and
highest of the depth, respectively.

MaxDelgyedFrame Describes the maximum interval of a delayed frame.

From3D$tereoscopicTo2D Describes parameters to perform 3D stereoscopic to 2D vidgo
conversion.

LeftRightInterVidee 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.
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6.4.10.4 StereoscopicVideoConversion example

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

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="DisplayPresentationPreferencesType">
<StereoscopicVideoConversion>
From2DTo3DStereoscopLT
<ParallaxType>Positive</ParallaxType>
<DepthRange>0.7</DepthRange>
<MaxDelayedFrame>3</MaxDelayedFrame>
</From2DTo3DStereoscopic>
<From3DStereoscopicTo2D>
<LeftRightInterVideo>Right</LeftRightInterVideor
</From3DStereoscopicTo2D>
</StereoscopicVideoConversion>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

6.4.11 GraphicsPresentationPreferences

.4.11.1 Introduction

his subclause specifies presentation preferences rélated to graphics media. Attributes related to the User's
referred emphasis of geometry, texture and animation are described. In constrained resource envirpnments,
suitable trade-off considering such preferences could be determined considering the available| network
andwidth or computational resources.

.4.11.2 GraphicsPresentationPreférences syntax

O 1 i i i D
!-— Definition of GraphicsPresentationPreferencesType -->
Vo= HHHHHR AR R A >

complexType names"GraphicsPresentationPreferencesType">
<complexCofitent>
<extefspion base="dia:UserCharacteristicBaseType">
<S&quence>
<element name="GeometryEmphasis" type="mpeg7:zeroToOneType"
minOccurs="0"/>
<element name="TextureEmphasis" type="mpeg7:zeroToOneType"
minOccurs="0"/>

B T T L
minOccurs="0"/>
</sequence>
</extension>
</complexContent>

</complexType>
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6.4.11.3

GraphicsPresentationPreferences semantics

Semantics of GraphicsPresentationPreferencesType:

Name

Definition

GraphicsPresentationPreferenceType  Tool for describing the graphics presentation preferences of a

User.

Geomet

"]Eult_lhuu;_u DUO\JI;bUO thU UIII'JhGO;O that (=} UOUI PIUfUIO IUUGId;IIu t1e
degradation of geometry for graphics. This emphasis:|is
described with a float between 0 (maximum degradatipn
preferred) and 1 (no degradation preferred).

Texturd

bEmphasis 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 degradatipn
preferred) and 1 (no degradation preférred).

Animat]

| onEmphasis 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 degradatipn
preferred) and 1 (no degradation preferred).

6.4.11.4

EXAMPL
The Geon
valuator i

and animation components, the adaptation engine uses.its)own interpretation for the emphasis values for the adaptation.

GraphicsPresentationPreferences example

E The example below shows an instance example, of the emphasis based graphics preference descriptio
etryEmphasis, AnimationEmphasis and TextfureEmphasis can be input by the User using a graphi
nterface. With this example, the adaptation engine\does not degrade the geometry component. For the textu

R

<DIA>
<De

</D{
</DIA>

cription xsi:type="UsageEnvirénmentType">
<UsageEnvironmentPropertw xsi:type="UsersType">
<User>
<UserCharacterisfic xsi:type="GraphicsPresentationPreferencesType">
<GeometryEmphasis>1.0</GeometryEmphasis>
<TexturXeBmphasis>0.5</TextureEmphasis>
<AnigletionEmphasis>0.5</AnimationEmphasis>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
bscription¥

6.4.12 ConversionPreference

6.4.12.1

Introduction

In the resource adaptation process, various types of conversions may be carried out when a terminal or

network

cannot support the consumption or transport of a particular modality or format. For each resource,

there may be many conversion possibilities. Given that a User will have preference for certain modalities or

formats

over others, the role of the ConversionPreference tool is to enable Users to specify these

preferences to guide the conversion of resources.
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Similarly to PresentationPriorityPreference, the User has two ways for identifying resources. The
general way is applied to all resources of a certain original modality or format, and the specific way is applied
to the specific resources in which the 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 or format. The orders help an
adaptation engine find the destination modality or format when the original one 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 the conversion of one modality or format to another.

6.4.12.2 ConversionPreference Syntax

V—— #EHHHH AR >
| == Definition of ConversionPreference -——>

== A A A R A A A >

complexType name="ConversionPreferenceType">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="GeneralResourceConversions}
type="dia:ResourceConversionType" fainOccurs="0"/>
<element name="SpecificResourceConversions"
type="dia:SpecificResourceConversionsType" minOccurs="0"/
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="ResourceConversionType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name=!"€onversion" type="dia:ConversionType" minOccurp="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>
Jttripute mame="*Order type="TTonNegativE I NtEger USe="ITequired 7 >
<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">
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</c

<complexType>
<complexContent>
<extension base="dia:ResourceConversionType">

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

</extension>
</complexContent>

</comple
</element>
</seguence>

xType>

</extension>
bmplexContent>

</complexType>

6.4.12.3

Semanti

ConversionPreference semantics

s of ConversionPreferenceType:

Name

Definition

ConvergionPreferenceType

Tool for describing the conversion choices for different resources.

General

|[ResourceConversions  Describes the conversion cheices for resources in general way. All

resources of the same original'modality or format bear the same rule fo
be converted.

Specif]

| cResourceConversions Describes the conversion choices for specific resources known by

some priori knowledge, e.g., highlight/summary.

Semanti¢s of ResourceConversionType:

Name Definition

Resour¢eConversionType  Taol)for describing the conversion choices.

Convergion Describes a conversion.

Semanti¢s of ConversionType:

Name Definition

ConvergionType Tool for describing the choices for a conversion.

From Describes the original modality or format of a resource. CS's that may be
used for this purpose are the ContentCs, the AudioCodingFormatCs
and the VisualCodingFormatCs defined in ISO/IEC 15938-5.

To Describes the destination modality or format of a resource. CS's that may
be used for this purpose are the ContentCs, the
AudioCodingFormatCS and the VisualCodingFormatCsS defined in
ISO/IEC 15938-5.
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Name Definition

order Describes the order of the conversion corresponding to the original
modality/format indicated by From and the destination modality/format
indicated by To. The order represents the qualitative preference of the User
on that conversion. Conversion of high order is carried out before

conversion of low order. The smaller the value is, the higher the

order is,

except that when value is 0, the corresponding conversion is forbidden.

Deseribes—the—weight—of—the—econversior—eerrespending—te—th
modality/format indicated by From and the destination modal
indicated by To. The weight represents the quantitative preferen
User on that conversion. The weight has the non-negative’ real
default value is 1.0.

4
Y
H
s

original
ty/format
ce of the
type. Its

[ds)

emantics of SpecificResourceConversionsType:

Name Definition

JrecificResourceConversionsType Tool for describing the conversion choices for specific re

bOUrces.

dbject Describes a specifie.@bject of a resource that may be ¢
The object may be ‘& whole resource (e.g., a video) or a
of a resource (€.g., a segment of video).

bnverted.
segment

farget Refers to the object of the resource.

6.4.12.4 ConversionPreference examples

BXAMPLE 1 In this first example the User wants to apply generally some conversion rules to video resource
most desired that the videos be retained:if possible (i.e., order of video-to-video is 1). However, if video
pnverted, they should be converted to audios first (order of video-to-audio is 2). If the resources again must be

may ultimately be converted to image‘or text.

= QO o

5, where it
must be
onverted,

DIA>
<Description xsi:tfype="UsageEnvironmentType">
<UsageEnvirgnmentProperty xsi:type="UsersType">
<User?
K¥gerCharacteristic xsi:type="ConversionPreferenceType">
<GeneralResourceConversions>
<Conversion order="1" weight="1.0">

<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7:Name>

</From>

<To href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
mpeg’ :Name>Video</mpeqg7:Name

</To>
</Conversion>
<Conversion order="3" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 : Name>
</From>
<To href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.1">
<mpeg7 :Name>Image</mpeg7 :Name>
</To>
</Conversion>
<Conversion order="2" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
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<mpeg7:Name>Video</mpeg7 : Name>
</From>
<To href="urn:mpeg:mpeg7/:cs:ContentCS:2001:1">
<mpeg7 :Name>Audio</mpeg7:Name>
</To>
</Conversion>
<Conversion order="4" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7:Name>
</From>

TO Nrer="UrN:Mpey :Mpeg/:CS CONTENTtCS 20015
<mpeg7:Name>Text</mpeg7:Name>
</To>
</Conversion>
</GeneralResourceConversions>
</UserCharacteristic>

</User>
</UsageEnvironmentProperty>
</D¢scription>
</DIA>
EXAMPLIE 2 In this second example, the User is interested in a specific~resource of video, whele
SpecififResourceConversions is used and the order of video-to-video conversiontis“given a value of 1. Moreover, |n
low-constfaint conditions, the User prefers to retain the video modality more than uswyal; 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 resourcé.in the document named ‘DI.xml’.
<DIA>
<Degcription xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="ConversionPreferenceType">
<SpecificResourceConversionss
<Object target="http:/Afmyhost.org/DI.xml#IT1">
<Conversion orde€r="1" weight="1.5">
<From
href=®urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpég7:Name>Video</mpeg7 : Name>
</Erom>
<TFo
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 :Name>
</To>
</Conversion>
<Conversion order="2" weight="1.0">
<From
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 :Name>
</From>
<To
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.1">
mMpeg / : Name> Image</mpeg / : Name
</To>
</Conversion>
<Conversion order="3" weight="1.0">
<From
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 : Name>
</From>
<To
href="urn:mpeg:mpeg7:cs:ContentCS:2001:1">
<mpeg7:Name>Audio</mpeg7 : Name>
</To>
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</Conversion>
<Conversion order="4" weight="1.0">
<From
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7 :Name>
</From>
<To
href="urn:mpeg:mpeg7:cs:ContentCS:2001:5">
<mpeg7:Name>Text</mpeg7:Name>
</To>
CONVErsion
</Object>
</SpecificResourceConversions>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

j.4.13 PresentationPriorityPreference
.4.13.1 Introduction

resentationPriority is a tool to let the User have choices On the presentation qualities of| different
bsources at the output of the content adaptation process. For this purpose, the User will give|different
riorities for different resources. Without this tool, the User has'to accept any adaptation solution prqvided by
ne provider. There are two different ways for identifying the_resources. The first is the general way|in which
ne User identifies the resources based on their original medalities and genres. In this case, the User gives the
ame priority for all resources of certain modality or certain genre. The second is the specific way in Which the
ser identifies some specific resources using some<known URI. In this case, the User may have some priori
nowledge of the resources, e.g., through a highlight/summary.

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

OO0 O 2 (C O ottt S

N

.4.13.2 PresentationPriorityPreference syntax

O 1 i i i D
== Definition Jof PresentationPriorityPreference ==>

D—— ####HHA RS R R A R A A R R A R R R A >

complexTypel Nname="PresentationPriorityPreferenceType">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<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"/>
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<element name="GenrePriorities" type="dia:GenrePrioritiesType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="SpecificResourcePrioritiesType">

<complexContent>
<extension base="dia:DIABaseType">

cacmlan o
SeeeeTt

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

<complexType>
<attribute name="priorityLevel" type="mpeg7:nonNegativeRgal"

use="optional" default="1.0"/>
<attribute name="target" type="anyURI" use="requiredy/>
</complexType>
</element>

</sequence>

</extension>

</cpmplexContent>

</complexType>

<complg¢xType name="ModalityPrioritiesType">

<copplexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Modality" minOccurs="Q""maxOccurs="unbounded">
<complexType>
<complexContent>
<extension base="mpeg7:ControlledTermUseType">
<attribute namesMpriorityLevel"
type="mpeg/@nonNegativeReal" use="optional"
default="4.0"/>
</extension>
</complexContent>
</complexType>
</element>

</sequence>

</extension>
</cpmplexContent>

</complexType>

<complg¢xType name="GehtePrioritiesType">

<copplexContent>
<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>
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6.4.13.3 PresentationPriorityPreference semantics

Semantics of PresentationPriorityPreferenceType:

2004(E)

Name

Definition

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

presentation qualities of different resources.

different

JeneralResourcePriorities Describes the presentation priorities for resourdes in a
general way. In this case the User has-'some| general
knowledge of the content source, e.g., original modalities or
genres.

JpecificResourcePriorities Describes the presentation priorities—for specific resources
known by some priori knowledge, ‘€.g., highlight/sumpmary.

Jemantics of GeneralResourcePrioritiesType:

Name Definition

JeneralResourcePrioritiesType Tool for describing* the presentation priorities for resgurces in

general way, based on their modalities and genres.

ModalityPriorities Describes*the presentation priorities for all resources df certain

modalitiés.

denrePriorities Describes the presentation priorities for all resources df certain

genres.

Semantics of SpecificResclircePrioritiesType:

Name Definition

JprecificResoureePrioritiesType Tool for describing the presentation priorities for| specific

resources.

dbject Describes a specific object of a resource. The object can be of

different layers, e.g., a whole document, a video, a movifg region
in the video, etc.
priorityLevel Specifies the value of priority for an object o 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.
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Semantics of ModalityPrioritiesType:

Name

Definition

ModalityPrioritiesType Tool for describing the presentation priorities for resources of certain

modalities.
Modality Describes a certain modality. A CS that may be used for this purpose is the
ContentCs defined in ISO/IEC 15938-5.
Semanti¢s 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. A CS that may be used for this purpose is the
GenrecCs defined in ISO/IEC 15938-5.
6.4.13.4| PresentationPriorityPreference examples
EXAMPLE 1 This example shows the presentation priority preference for general resources, where a User wishes {o
have highl 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 vidéo modality and Sports genre, especially the Sport videos,
should have better qualities after adaptation. Note, that the Usér already knows the default priorityLevel of resources is 1]0.
<DIA>
<Degcription xsi:type="UsageEnvirogmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacterisgle xsi:type="PresentationPriorityPreferenceType">
<GeneralRedourcePriorities>
<ModalityPriorities>
<Modality priorityLevel="1.5"
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<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>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
</DIA>
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EXAMPLE 2 This example shows the presentation priority preference for some specific resources. In this
User has already a highlight of the web page, and is interested in item 1 and item 3 of the web page. Then, the
select these items and give high priorityLevels, 1.6 and 1.5, for item 1 and item 3, respectively. The sys
automatically insert the URIs of the specific resources into the description for the User.

case the
User will
tem may

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="PresentationPriorityPreferenceType">

OPCLLLLLI\CDUULLCI’LJ‘_UJ_J‘. L,J..C
<Object priorityLevel="1.6"
target="http://myhost.org/DI.xml#IT1"/>
<Object priorityLevel="1.5"
target="http://myhost.org/DI.xml#IT3"/>
</SpecificResourcePriorities>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

6.4.14 FocusOfAttention

68.4.14.1 Introduction

his subclause specifies the User’s preferences related\to multimedia segments. Specifically, the
gttention in a given resource such as audio, visual, audie-visual and/or text contents.

ultimedia resources such as image and. video can usually be adapted by a transcoding

focus of

process

gccordingly to the network, terminal and/or User characteristics. Normally, transcoding of images ¢r videos

i$ done by varying spatial and/or temporal resolution of the contents regardless of a User's interg
gontent. For example, a User may waant. to watch a particular player, i.e., region of interest (RO

st in the
), in the

ideo of a basketball game. This ROktHat is designated by the User is referred to as the focus of attention.
Given metadata that specifies the\focus of attention, adaptation can be better done in a more meaningful

ay. This description tools considers focus of attention based on specifying an ROI in audio-visu
ds well as focus of attention-for'text-based media.

| media,

ith regards to audio;visual media, the User may express an ROl encompassing a semantic ohject in a

ideo. This ROI cand®e-described using description tools specified in ISO/IEC 15938-5, which car
transmitted to a server from which the streaming video is originating. The server will parse
description regarding the User’s presentation preference on focus of attention in the resources. T

then be
the ROI
hen, the

server may intelligently interpret the User’s preferred focus of attention and perform semantic trapscoding

dn the resoufce under service. So, essential information on resources such as audio, visual, aud

io-visual

gnd/or texts’ can be presented to a particular User’s presentation preferences on focus of attentipn in the

resources for personalcasting applications. Since the description of an ROI is made using toolg defined
heeds to
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@ DIA Description (ISO/IEC 21000-7) >

<DIA>
<Description xsi:type="UsageEnvironmentType">
<User>
<PresentationPreferences>
<FocusOfAttention>
<ROI uri="stillroi.xml#region1" />
</FocusOfAttention>
</PresentationPreferences>
</User>

</Description>
( ) | </DIA> \
J J

9 ROI Description as “stillroi.xml” (ISO/IEC 15938-5) )

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

@ </Mpeg7> P

Figure 5 — lllustration of the link between the FocusOfAttention ROl and an external description of th
ROI based on ISO/IEC 15938<5.description tools.

1

With reggrds to text-based media, the focus of attention(s 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 preferred keyword(s), a server can adapt and delivg
more meaningful and effective text information.,

=

6.4.14.2| FocusOfAttention syntax

<V—— HFH44H4HHHHFHHHHHHHHH PP E SR -
<!-- D¢finition of FocusOfAttentionType ==
SRR E B i 7 i i i i e

<complg¢xType name="FoelsOfAttentionType">
<copplexContent>
<extension/base="dia:UserCharacteristicBaseType">
<choige& minOccurs="0">
<element name="ROI" minOccurs="0">
<complexType>
<attribute name="uri" type="anyURI" use="required"/>
<attribute name="updatelnterval" type="mpeg7:nonNegativeReall
use="optional" default="0"/>
</complexType>
</element>
<element name="TextFocusOfAttention"
type="dia:TextFocusOfAttentionType" minOccurs="0"/>
<element name="SceneObjectFocusOfAttention"
type="mpeg7:MedialLocatorType" minOccurs="0"/>
</choice>
</extension>
</complexContent>
</complexType>
<complexType name="TextFocusOfAttentionType">
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<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Keyword" minOccurs="0" maxOccurs="unbounded">
<complexType>
<simpleContent>
<extension base="mpeg7:TextualType">
<attribute name="preferencevValue"
type="mpeg7:preferencevValueType"
use="optional" default="10"/>
</extension>
</simpleContent>
</complexType>
</element>
<element name="Font" type="dia:FontType" minOccurs="0'"/>
</sequence>

<attribute name="textPresentationSpeed" type="mpeg7:nenNegativeRq
use="optional" />
</extension>
</complexContent>
/complexType>

complexType name="FontType">
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="fontColor" type="token" use="optional"/>

al"

<attribute name="fontSize" type="posSitivelnteger" use="optional"/[>
<attribute name="fontType" type='"token" use="optional"/>
</extension>
</complexContent>
/complexType>

6.4.14.3 FocusOfAttention semantics

Jemantics of the FocusOfAttentionType:

Name Definition

HocusOFAttentionType Tool for describing the presentation preference of a User oh parts of
resources.

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

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

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

TextFocusOfAttention

to be presented to a User.

Designates the User’s preferred keywords for which the relevant text is

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 MedialLocatorType which is specified in

ISO/IEC 15938-5.
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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

+ £ ] + 4 ‘o b A o ! ol
dTITTOUTTS UTTCTCVATTUTCTATS VASTU UTT TIMC RT Yy WUTU S

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

Semanti¢s of the FontType:

Name Definition

FontType Tool for describing the size, celor and type of font.
fontColor Describes the color of fonts for text.

fontSige Describes the size of fonts for text.

fontType Describes thetype of fonts for text.

6.4.14.4| FocusOfAttention examples

EXAMPLE 1 The description example below (stillroi.xml) is based on description tools defined in the ISO/IEC 1593845
specificatfon and represents a Usef's ROI. It is expressed by the Box element with the size of (120 141 180 177) in whidh
the first two numbers (120, 141 indicate the x- and y- coordinates for the top left corner point and the last two numbefs
(180, 177) for the bottom right.corner points of a rectangular ROI. This ROl information can then be sent to a server wheJe
a transcogler adapts the original image resource according to the ROI. For example, the resolution of the original imag
can be refluced around the-ROl to fit the display size of a User’s terminal.

[

<Mpeg7>
<DegcriptionUnit xsi:type="StillRegionType" id="regionl">
<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.
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<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="FocusOfAttentionType">
<ROI uri="stillroi.xml#regionl"/>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
DIX

Ol for moving region: A User can define a moving region in which a semantic object is located in the video cop

F

H

description for the corresponding spatio-temporal region can be generated periodically based with~a-specified tim
1

S

the actual ROI description is generated based on ISO/IEC 15938-5 tools.

tent. The

Ol for a moving region can be generated through a mouse pointer or with eye-tracking software. By doig so, the

e interval.

he example below represents a User’'s ROI, where a still ROI description is generated and updates are made|every 0.5
pconds. So, a periodic generation of a still ROl is used to describe a moving ROI description® As with the still ROl case,

DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="FocusOfAtfentionType">
<ROI uri="stillroi.xml#regionl" mpdateInterval="0.5"/>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

XAMPLE 2 The following example illustratés the use of applying focus of attention for text. Mobile terming

zes of the text characters at a time instarice. The User may want to display as many characters as possil
creen at one time as long as the displayed characters are readable. Additionally, the font type can be a User g

User’s text presentation preferénces with his/her preferred key words, text presentation speed, font size, font
nt type. With this description, ‘a_text streaming server is able to provide more focused text information for the Us

= Q0 O »w »w o M

Is usually

ave a wide range of different display sizes:/The amount of text information presented on a screen depends gdn the font

le on the
reference

h display. Also, a User wants to receive text data based on their interested topics or others. The following example shows

color and
er.

DIA>
<Descriptiop-xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<Use€r>
<UserCharacteristic xsi:type="FocusOfAttentionType">
<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>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>

</Description>
</DIA>
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6.4.15 Auditorylmpairment

6.4.15.1 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 auditory impairment such as hearing loss during the adaptation. The tool is meant to
be used in case of small hearing loss. For people with more than minimal impairments, gain changes to match

i 1l t sufficiant
the audl grom are. nornma }’I [aTaY~JN| wclan -

6.4.15.2| Auditorylmpairment syntax

<U—— #FH4#H44H4HHHHHHFAHHH A H AR A F AR H SRS ERE >
<!-— Dbefinition of AuditoryImpairment ==
SRR & B i i i i b

<complg¢xType name="AuditoryImpairmentType'">
<copplexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="RightEar" type="dia:AudiogramType"/>
<element name="LeftEar" type="dia:AudiogramType"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

<complg¢xType name="AudiogramType">
<copplexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Freqgl25HzZ" type="float" minOccurs="0"/>
<element name="Freg250Hz" type="float"/>
<element name="Fregb5Q0Hz" type="float"/>
<element name="Fregq¥000Hz" type="float"/>
<element name="Fxegl500Hz" type="float" minOccurs="0"/>
<element namem="Kreq2000Hz" type="float"/>
<element nameée="Freg3000Hz" type="float" minOccurs="0"/>
<element pame="Freg4000Hz" type="float"/>
<element name="Freqg6000Hz" type="float" minOccurs="0"/>
<elementyhame="Freq8000Hz" type="float"/>
</sequence>
</extensieén>
</cpmplexContent>
</complexType>

6.4.15.3 | (Auditorylmpairment 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.
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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.

FregNHz Describes each element of the Audiogram and represents the threshold shift at
the frequencies N = 125, 250, 500, 1000, 1500, 2000, 3000, 4000, 6000,

6.4.15.4 Auditorylmpairment example

HXAMPLE An example measurement of the audiogram of a User is provided in Figuré\6-"The descriptiop of these

> 3

—

easurements can help an audio resource adaptation engine to provide an improved quality of audio by compen
earing loss in the left ear.

Hearing Thresholds of a Person with
Hearing in the Normal Range
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Figure 6 — Audiogram of a measurement of the auditory impairment
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Frequency {in hertz)

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

sating the

DIA>

<Description xsi:type="UsageEnvironmentType">

USdytELnll JI_LUJ.U.[lCllL,L’LUL)CLL,
<User>
<UserCharacteristic xsi:type="AuditoryImpairmentType">

<RightEar>

STTtype—Userstype™

<Freqg250Hz>0.0</Freq250Hz>
<Freg500Hz>5.5</Freq500Hz>
<Freql000Hz>-0.2</Freql000Hz>
<Freq2000Hz>-2.0</Freq2000Hz>
<Freq4000Hz>1.5</Freq4000Hz>
<Freqg8000Hz>5.5</Freq8000Hz>

</RightEar>
<LeftEar>
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<Freg250Hz>9.0</Freq250Hz>
<Freqg500Hz>-1.5</Freq500Hz>
<Freql000Hz>9.0</Freql000Hz>
<Freq2000Hz>9.0</Freq2000Hz>
<Freq4000Hz>9.0</Freq4000Hz>
<Freg8000Hz>10.0</Freq8000Hz>
</LeftEar>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</D3Criprion
</DIA>

6.4.16 MVisuallmpairment
6.4.16.1| Introduction

Visual Inppairment covers a wide range of conditions. The various forms of visual impairmentinclude difficully
to read the fine print, low vision that cannot be corrected by standard glasses, total blindness, color visig
deficiengy, i.e., the inability to recognize certain colors. The low vision conditions, due’to their wide variety, an
describefl by the User's symptoms, but the names of conditions are not described,

D S

6.4.16.2| Visuallmpairment syntax

<U—— #FH4#H44H4HFHHHHF AR A SR A E RS AR HES ——>
<!-— Dbefinition of VisualImpairment ==
SR & Bl i i i A

<complg¢xType name="VisualImpairmentType">

<copplexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="Blindness" minOccurs="0">
<complexType>
<attribute names"eyeSide" use="required">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="both"/>
<enumeration value="left"/>
<enumeration value="right"/>
</restriction>
</simpleType>
</dttribute>
</complexType>
</element>

<element name="LowVisionSymptoms"
type="dia:LowVisionImpairmentType" minOccurs="0"/>

<element name="ColorVisionDeficiency"
type="dia:ColorVisionDeficiencyType" minOccurs="0"/>

</sequence>
aobributermame—rtaatStoht e el ene T ea ek ionagn
<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"/>
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<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="Hemlanopia" minOccurs="0">
<complexType>
<attribute name="side" use="required">
<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:DIABaseTypei>
<choice>
<element name="NumericPegree" type="mpeg7:zeroToOneType"/>
<element name="TextualDegree'">
<simpleType>
<restrictdipn base="token">
<enumeration value="Severe"/>
<efumeration value="Medium"/>
<énumeration value="Mild"/>
</®estriction>
</simpleType>
</element>
</choice>
</extengion>
</complexContent>
/complexType>

6.4.16.3 “Visuallmpairment semantics

[ds)

emantics 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.
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Name

Definition

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).

Semanti¢s of the LowVisionImpairmentType:

Name Definition

LowVisilonImpairmentType Tool that describes the types of low vision impairmients based ¢n
various symptoms.

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

LackOf(ontrast Describes the lack of contrast in visiop-'of’a User when both visual
acuity and contrast sensitivity decrease:

LightSdnsitivity Describes a User's extreme light,sensitivity (photophobia) in normial
condition.

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

CenterVisionLoss Describes the loss of center vision of a User.

PeriphgralVisionLoss Describes the loss.of peripheral vision of a User, causing tunnel visior].

Hemiangpia Describes theloss in half of the vision field of a User. In hemianopia
(also called.hemianopsia), the entire half of the vision filed in both eygs
are blanked out.

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

Semanti¢s of the VisualImpairhegntDegreeType:

Name Definition

VisuallmpairmentD&greeType  Tool that describes the degree for a given type of visual impairment.

NumerigDegree 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".

6.4.16.4 Visuallmpairment example

EXAMPLE

72

The following example shows the use of the Visual Impairment description tool.
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<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="VisualImpairmentType">
<Blindness eyeSide="right"/>
<LowVisionSymptoms>
<LossOfFineDetail>
<TextualDegree>Mild</TextualDegree>

</LossOfFineDetail>
IlaockofCaontroaot

<TextualDegree>Severe</TextualDegree>
</LackOfContrast>
<NeedOfLight>
<TextualDegree>Mild</TextualDegree>
</NeedOfLight>
<CenterVisionLoss>
<NumericDegree>0.5</NumericDegree>
</CenterVisionLoss>
</LowVisionSymptoms>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
/DIA>

6.4.17 ColorVisionDeficiency

§.4.17.1 Introduction

O

olorVisionDeficiency describes the charactéristics of a particular User’'s color vision deficiehcy. The

escription can be used by DIA engine to deliver-recognizable color image or video data for a User with color
vision deficiency.

Q.

6.4.17.2 ColorVisionDeficiency syntax

== #HfHHHH A R A A A >
!-— Definition of ColérVisionDeficiency ==
V== #HfHHH A AR A A A A >

complexType name="ColorVisionDeficiencyType">
<complexContent>
<extenston” base="dia:DIABaseType">
<s€gquence>
<element name="DeficiencyType">
<simpleType>
<restriction base="token">
<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>
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6.4.17.3 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-beficiency Describes a deficiency in the M (medium wavelength) cone
sensitivity (deutan deficiency).

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

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

Deficig¢ncyDegree Describes the degree of+deficiency to each color. The degrge
can be represented as humerical and textual type.

When a flass of cone pigment genes is absent or the genes*are not expressed or not functional, the User is

dichromate and we use the TextualDegree “Severe.” The<*Mild” cases refer to anomalous trichromacy, where

some tricthromatic color vision is present because rearranged gene sequences (chimeric genes) lead to twp

classes ¢f a remaining red or green cone type in theyed-green confusion phenotype. At the time of this writing,

the genofype corresponding to the blue-yellow eonfusion of the tritanomaly phenotype is unknown.

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

degener

When th
amino ad
default v

Table 3
ColorVis

Numeri

shows that types)in medical terms of color vision deficiency are represented by the description ¢
onDeficiency(in parenthesis is the phenotype) and also relationship between TextualDegree an

Degree«

e User does not know herfhis’degree of color vision deficiency in a specific numeric value, i.e., whic
ids have been substituted-in the genes, s/he can use a textual representation of “Mild” or “Severe”.
blue of “Mild” in TextwalDegree is 0.3 in NumericDegree

S5 =

=

74

© ISO/IEC 2004 — Al rights reserved


https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

Table 3 — Mapping between medical terms to ColorVisionDeficiency descriptions

ColorVisionDeficiency

Medical Terms DeficiencyDegree
DeficiencyType

TextualDegree NumericalDegree

Red-Deficiency (some reduction in the
discrimination of the reddish and .
Protanomaly greenish contents of colors, with reddish Mild 0.1-0.9

colors appearing dimmer than normal)

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

Protanopia Severe 1.0

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

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

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

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

CompleteColorBlindeness (describes a
deficiency in both the L cone sensitivity
and the M cone sensitivityz\no color Mild 0.1-0.9
discrimination, and approximately normal
brightnesses of colors)

Incomplete
Achromatopsia

CompleteColorBlindness’ (describes a
deficiency in all dhree of the L cone

Complete sensitivity, the-M\cone sensitivity and the
. e Severe 1.0
Achromatopsia S cone sensitivity; no color
discrimination, and brightnesses typical
of scotopie vision)
6.4.17.4 ColorVisionDeficiency example
HXAMPLE The“following example shows an instance of ColorVisionDeficiency, in which a descriptioh 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>
<BRescription xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="VisualImpairmentType">
<ColorVisionDeficiency>
<DeficiencyType>Red-Deficiency</DeficiencyType>
<DeficiencyDegree>
<NumericDegree>0.5</NumericDegree>
</DeficiencyDegree>
</ColorVisionDeficiency>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
</DIA>
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6.4.18 MobilityCharacteristics

6.4.18.1

Introduction

The mobility characteristics tool aims to provide a concise description of the movement of a User over time. In
particular, directivity, location update intervals and erraticity are specified. Directivity is defined to be the
amount of angular change in the direction of the movement of a User compared to the previous measurement.
The location update interval defines the time interval between two consecutive location updates of a particular
User. Updates to the location are received when the User crosses a boundary of a pre-determined area, e.g.,

circular, plliptir" centered at the coordinate of its last location ||pdntp Frrnfir‘ify defines the dpgrpn of
randomness in a User's movement. Together, these descriptions can be used to classify Users, e.g.\\ds
pedestrians, highway vehicles, etc, in order to provide adaptive location-aware services.
6.4.18.2 MobilityCharacteristics syntax
SRR B 0 i i i e
<!-- Definition of MobilityCharacteristics ==>
SRR B i i i i e
<complé¢xType name="MobilityCharacteristicsType">
<copplexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="UpdateInterval" type="diavUpdatelntervalType"
minOccurs="0"/>
<element name="Directivity" type="dia:DirectivityType"
minOccurs="0"/>
<element name="Erraticity" type="dia:ErraticityType"
minOccurs="0"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>
<comple¢xType name="UpdatelIntervadType'">
<complexContent>
<extension base="dia:DTABaseType">
<sequence>

<element naméez="LastUpdatePoint" type="mpeg7:GeographicPointType"
minOccuaxs="0"/>

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

<elementiname="LastUpdateTime" type="mpeg7:TimeType"

minOccgrs="0"/>

<e¥emént name="Lmax" type="integer" minOccurs="0"/>
<gedement name="Values" minOccurs="0">
<simpleType>
<restriction base="mpeg7:probabilityVector">
<length 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">
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<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">
<length 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:probabd NMtyVector">
<length value="128"/>
</restriction>
</simpleType>
</element>
</sequence>
</extension>
</complexContent>
/complexType>
6.4.18.3 MobilityCharacteristics semantics
Jemantics of the MobilityCharatteristicsType:
Name Definition
MobilityCharactergticsType Tool for describing the mobility characteristics of a User.
UpdateInterval Describes information related to a User's location updates.
Qirectivity Describes the relative angular changes in the direction of|a User's
movement.
FHrraticity 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.
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Name

Definition

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 locationCupdg
intervals. The number of bins is fixed to 32. Each bin corresponds to
range of time intervals, where a single time interval is defined,as the tin
difference between two consecutive location updates. The-range of ea
bin is Lmax/32. The values represent the frequency of\occurrence for
given range of time intervals, which are normalized by)the total number
location updates.

te
a
G
Ch
a
of

Semanti¢s of the DirectivityType:

Name

Definition

DirectlvityType

Tool for describing the relative angular changes in the direction of a Usef

movement.

Mean

Describes the mean of the: directivity elements. The range is [0-18
degrees.

Variange

Describes the variance of the directivity elements. The range is [0-18
degrees.

0]

Values Describes a “histogram containing the frequency of directivity samplgs.
The numherof 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 tojal
number of directivity samples.

measur¢dInterval Indicates the time interval of the directivity samples measured in units |of
seconds. The default value is a 8 seconds.

Semanti¢s 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 upddte
intervals. The length of the vector is 128. Values range in [0,1].

6.4.18.4 MobilityCharacteristics example

EXAMPLE 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
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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 Mean * /Variance also falls into the selected
region. This verification would limit false profile detection.

Highway Trban
“Wehicular ehicular Pedestrian
Fegion Eegion Eegion
r__A__ﬂr A
! g N
i Mean |
1
B o i ~WVariance i
i | | :
gl | 1
o 2 ' |
A H |
|
I
3 B Ein index 1%
Figure 7 — lllustration of the histogram of Directivity with 16-bin representation and with non4uniform

separation of mobility profile regions.

Hesides the Directivity, the UpdateInterval and Errati¢ity fields may also be exploited for profile [detection.
Hor instance, the average speed of the User within the last Jocation update interval (LUI) is inferred from the description
fields, and the resulting speed may be compared to a set of‘\Speed ranges achievable by each mobility profile. Bventually,
the profile decision is made. The distance traversed within‘the last LUl can be derived from the last erraticity vajue, which
i$ Values[127], and xRadius. On the other hand, the'last LUl is inferred from Lmax and LastUpdateBinIndegx. Hence,
the average velocity is the ratio of the distance traversed to the last LUI. The final step is the comparison of th¢ resulting
erage speed to a set of thresholds preset by, the ASP.

ther uses of MobilityCharacteristiésinclude media adaptation, e.g., if high mobility is detected, a send|ng device
ay reduce the bit-rate, frame-rate dr spatial resolution to transmit at lower data rates, thereby allowing [space for
otective coding against adverse_ fading effects. Also, the hand-off rate would increase with high mobility Having low
rectivity. Intuitively, each hand-effigenerates signalling 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
ore stringent battery powef, constraints than others (e.g., vehicular). Therefore, to extend battery lifetime of 3 User the
livery rate of content may'be reduced based on mobility profiles, even if the battery is detected to be full.

onsidering other usage environment descriptions, e.g., UserPreference, Destination, Time, Location, more
spphisticated location-aware services may be offered. For instance, a suitable video program (such as news| weather,
tcome of baseball game, etc.) or music contents can be recommended based on a combination of these depcriptions.
fter the recommendation and/or User decision, a suitable communication channel would be automatically selegted and a
sirable.ceding format would be determined.

he-following example shows a particular instantiation of the MobilityCharacteristics description tool.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="MobilityCharacteristicsType">
<UpdateInterval>
<LastUpdatePoint latitude="43.3" longitude="101.6"/>
<LastUpdateBinIndex>4</LastUpdateBinIndex>
<LastUpdateTime>
<mpeg7:TimePoint>2002-09-20T15:22+01:00</mpeg7:TimePoint>

</LastUpdateTime>
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<Lmax>180</Lmax>
<Values>

oo o
O O O O
oo o
O O O O
ocoo
O O O O
ocoom
O O O O
coo
O O O O
oo oo
O O O O
oo oo

0.0 0.
</Values>
</UpdateInterval>
<Directivity>
<Mean>35</Mean>

< /D4
</DIA>

artances>z7 ariance
<Values>
0.1 0.
0.0 0.
</Values>
</Directivity>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
bscription>

2 0.50.2 0.0
0 0.0 0.0 0.0

6.4.19 DO

6.4.19.1

This sul
destinati

estination

Introduction

clause specifies a tool for describing the destination of+a User. With knowledge of the Userls
bn, adaptive location-aware services could be provided.

6.4.19.2| Destination syntax
<U—— #F#4#H44H 444 HHHHFHHHEF AR HERHHH RIS ERHE ——>
<!--— Dbefinition of Destination ==>
SR & £ i i i A
<complg¢xType name="DestinationType">
<copplexContent>
<extension base="did:UserCharacteristicBaseType">
<sequence>
<element name="Time" type="mpeg7:TimeType" minOccurs="0"/>
<elementname="Location" type="mpeg7:PlaceType" 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" />
chaoice
</complexType>
</element>
<element name="DestinationName" type="mpeg7:TextualType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.19.3 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.

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

JestinationClass Describes semantic or ambiguous classification of the destination of & User.

HreeClass

Describes free text annotation of DestinationClass-

JtereotypedClass Describes stereotyped text annotation of DestinationClass. A C§ that may
be used for this purpose is the P1laceType(S.defined in annex A.2.1|1.
JestinationName Describes proper or individual name of‘the destination of a User.

6.4.19.4 Destination example

HXAMPLE The following example shows the use of thedDestination description tool.

DIA>

<User>

</Description>
/DIA>

<Description xsi:type="UsageEnviranmentType">
<UsageEnvironmentProperty xsiitype="UsersType">

<UserCharacteristi¢ xsi:type="DestinationType">

</UserCharacteristic>
<AUser>
</UsageEnvironmentProperty>

<Destinationflass>
<SteréotypedClass
Aref="urn:mpeg:mpeg2l1:2003:01-DIA-PlaceTypeCS-NS:6">
<mpeg7:Name xml:lang="en">Hall</mpeg7:Name>
</StereotypedClass>
</DbestinationClass>
<DestinationName xml:lang="en">Awaji Yumebutai</DestinationName>

6.5 Terminal capabilities

6.5.1 Introduction

The description of a terminal's capabilities is primarily required to satisfy consumption and processing
constraints of a particular terminal. Terminal capabilities are defined by a wide variety of attributes. Among
them are codec capabilities, which include encoding and decoding capabilities, device properties, which
include power, storage and data I/O characteristics, and input-output characteristics, which include display
and audio output capabilities.
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652 T

6.5.2.1

erminals

Introduction

This subclause specifies the characteristics of multiple terminals, where the characteristics of a single terminal
are specified by the Terminal elementin the TerminalsType.

6.5.2.2 Terminals syntax
SRR F B i i i e
<!-- Definition of Terminals -—>
<U—— #4444 4HFHHHHFHHH AR H A AR A AR AR SRS ——>
<complg¢xType name="TerminalsType">

<cofjmplexContent>

<extension base="dia:UsageEnvironmentPropertyBaseType">
<sequence>
<element name="Terminal" type="dia:TerminalType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>

</cpmplexContent>
</complexType>
6.5.2.3 | Terminals semantics
Semanti¢s of the TerminalsType:
Name Definition
TerminglsType Tool for describing the charactefistics of terminals.
Termingl Describes a single terminal in terms of coding and decoding capabilities, device

properties and input-output capabilities.

6.5.3 Tlerminal
6.5.3.1 Introduction
This suljclause specifies the) capabilities and properties of a single terminal. Specific capabilities and
properties include coding-and decoding capabilities, device properties and input-output capabilities.
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6.5.3.2 Terminal syntax
SR i i i e
<!-- Definition of Terminal ==>
U= H4#44H4HH4HFHHHHFHHHHHH S A AR AR AR AR ——>
<complexType name="TerminalType">
<complexContent>
<extension base="dia:DIABaseType">
QQ(’I‘I’IQT'\(“Q
<element name="TerminalCapability"
type="dia:TerminalCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
/complexType>
complexType name="TerminalCapabilityBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>
6.5.3.3 Terminal semantics
Jemantics of the TerminalCapabilitiesType:
Name Definition
TMerminalType Tool for describing the‘capabilities of the terminal.
TMerminalCapability Describes the capabilities of the terminal in terms of decoding and|encoding
capabilities, input-output capabilities, and device properties.
Jemantics of the TerminalCapabilityBaseType:
Name Definition
TerminalCapabilityBaseType TerminalCapabilityBaseType extends DIABaseType|and

provides a base abstract type for a subset of types defined 4
the TerminalType.

S part of

454  CodecCapabilti

6.5.4.1 Introduction

This subclause specifies decoding and encoding capabilities of a terminal. Specifically, capabilities are
defined by the format that a particular terminal is capable of encoding or decoding. Given the variety of
different content representation formats that are available today, it is necessary to be aware of the formats
that a terminal is capable of. A terminal may be capable of both encoding and decoding and may also be

capable of multiple formats.
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6.5.4.2 CodecCapabilities syntax

Vo= H4#4#H4HHHHFHHHHHHHHERHEF A HH R H AR H SRS S -
<!-- Definition of CodecCapabilities ==>

<D—= HHFHAAHARHF A AR A AR R A A R R A A >

<complexType name="CodecCapabilitiesType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Decoding" type="dia:CodecCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="Encoding" type="dia:CodecCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

6.5.4.3 | CodecCapabilities semantics

Semanti¢s of the CodecCapabilitiesType:

Name Definition

CodecCgpabilitiesType  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.

6.5.5 ({odecCapability

6.5.5.1 Introduction

[oN

This sufclause specifies specific:formats that a terminal may be capable of decoding and encoding an
associatgs codec-specific .parameters to those formats. The actual codec-parameters are defined i
subclause 6.5.6.

=)

6.5.5.2 | CodecCapability syntax

SRR E BE RS 0 i i D
<!-- Dbefinition of CodecCapability ==>
<U—— #34EAHHHHHA AR e >

<complexType name="CodecCapabilityBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType">
<sequence minOccurs="0" maxOccurs="unbounded">
<element name="Format" type="mpeg7:ControlledTermUseType" />
<element name="CodecParameter" type="dia:CodecParameterBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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<complexType name="AudioCapabilitiesType">
<complexContent>
<extension base="dia:CodecCapabilityBaseType"/>
</complexContent>
</complexType>

<complexType name="GraphicsCapabilitiesType">
<complexContent>
<extension base="dia:CodecCapabilityBaseType"/>

</complexContent>
/complexType>

complexType name="ImageCapabilitiesType">
<complexContent>
<extension base="dia:CodecCapabilityBaseType"/>
</complexContent>
/complexType>

complexType name="SceneGraphCapabilitiesType">
<complexContent>
<extension base="dia:CodecCapabilityBaseType"/>
</complexContent>
/complexType>

complexType name="TransportCapabilitiesType">
<complexContent>
<extension base="dia:CodecCapabilityBaseType"/>
</complexContent>
/complexType>

complexType name="VideoCapabilitiesType">
<complexContent>
<extension base="dia:CodecGapabilityBaseType"/>
</complexContent>
/complexType>

6.5.5.3 CodecCapability semantics

[ds)

emantics of the CodecCapabilityType:

Name Definition

decoding capabilities.

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

HoZmat Describes the format that the terminal is capable of encoding or decoding.

CodecParameter Describes codec parameters that are associated with the encoding or decoding

of the Format.
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Semantics of the AudioCapabilitiesType:

Name

Definition

AudioCapabilitiesType Tool for describing the codec capabilities of the terminal for audio. A
classification scheme that may be used to describe the Format associated with

this type is the AudioCodingFormatCs defined in ISO/IEC 15938-5.

Semanti¢s of the GraphicsCapabilitiesType:
Name Definition
Graphi¢sCapabilitiesType Tool for describing the codec capabilities of the terminakfor graphics.|A
classification scheme that may be used to describe the-Fermat associatged
with this type is the GraphicsCodingFormatCs defined’in annex A.2.6.
Semanti¢s of the ImageCapabilitiesType:
Name Definition
ImageCgpabilitiesType Tool for describing the codec capabilities of the terminal for images. |A
classification scheme that may be<uised to describe the Format associated with
this type is the VisualCodingRormatCs defined in ISO/IEC 15938-5.
Semanti¢s of the SceneGraphCapabilitiesType:
Name Definition
SceneGraphCapabilitiesType Togl for describing the codec capabilities of the terminal for scene graphs.
A\classification scheme that may be used to describe the Formgt
associated with this type is the SceneCodingFormatCs defined |in
annex A.2.13.
Semanti¢s of the TranspoftFormatsCapabilitiesType:
Name Definition
Transp¢rtFormatsCapabilitiesType Tool for describing the codec capabilities of the terminal for

transport formats.

Semantics of the VideoCapabilitiesType:

Name

Definition

VideoCapabilitiesType Tool for describing the codec capabilities of the terminal for video. A
classification scheme that may be used to describe the Format associated with

this type is the VisualCodingFormatCs defined in ISO/IEC 15938-5.
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6.5.6 CodecParameter

6.5.6.1 Introduction

This subclause specifies particular codec parameters that are associated with the encoding and decoding of
the various codec formats described in subclause 6.5.5. In some instances, it is important to know the limits of
specific parameters that affect the operation of the codec. In most coding standards, such limits are often
defined. However, it is possible that some devices are designed with further constraints, or that no
specification of a particular limit even exists. Therefore, the codec parameters as defined in this subclause

ould prm/idp ameans to describe such limits

6.5.6.2 CodecParameter syntax

V= HEHHE AR S >
!-— Definition of CodecParameter -——>
Vo= R S >

complexType name="CodecParameterBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>

complexType name="CodecParameterBufferSizeType'>
<complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="BufferSize" gype="integer" minOc
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="CodecParameterBitRateType'">

curs="0"/>

<complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element~name="BitRate" minOccurs="0">
<comptexType>
<simpleContent>
<extension base="nonNegativelnteger">
<attribute name="average" type="nonNegativeInteder"
use="optional"/>
<attribute name="maximum" type="nonNegativelnteger"
use="optional"/>
</extension>
</simpleContent>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="CodecParameterMemoryBandwidthType">

<complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="MemoryBandwidth" type="integer"
</sequence>

minOccurs="0"/>
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</extension>

</complexContent>
</complexType>

<complexType name="CodecParameterVertexRateType">

<complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="VertexRate" type="integer" minOccurs="0"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>
<compl¢xType name="CodecParameterFillRateType">
<copmplexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="FillRate" type="integer" minOccurs="0"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>
6.5.6.3 | CodecParameter semantics
Semanti¢s of the CodecParameterType:
Name Definition
CodecPgrameterBaseType CodecParameterBag@lype extends DIABaseType and provides a base
abstract type for various types of codec-related parameters.
Semanti¢s of the CodecParameterBufferSizeType:
Name Definition
CodecPgrameterBufferSizeTiype Tool for describing the buffer size requirements for a codec.
Buffergize Describes the minimum buffer size required by a codec in bits.
Semanti¢s of the Code¢ParameterBitRateType:
Name Definition
CodecPgrfameterBitRateType 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.
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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.

[ds)

emantics of the CodecParameterVertexRateType:

Name Definition

JodecParameterVertexRateType Tool for describing the vertex processing rate)requiremgnts for a
graphics codec.

ertexRate Describes the maximum vertex processing rate of a graphicg codec in
units of vertices/sec.

[ds)

emantics of the CodecParameterFillRateType:

Name Definition

JodecParameterFillRateType Tool for describing thefill rate requirements for a graphics codlec.

HillRate Describes the maximum fill rate of a graphics codec in units of pixels/sec.
The fill rate .js"defined as a product of the image resolution, ffame rate,
and depth complexity.

6.5.7 Displays

.5.7.1 Introduction

his subclause specifies the~capabilities of multiple displays, where the capabilities of a single digplay are
ecified by the Display(element in the DisplaysType.

.5.7.2 Displays'syntax

O 0 b
!-- Defanition of Displays ==>
Vo= IR R R A >

complexType name="DisplaysType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Display" type="dia:DisplayType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.7.3 Displays semantics

Semantics of the DisplaysType:

Name Definition

DisplaysType Tool for describing the capability of displays.
Display Describes the capabilities of a single display.
6.5.8 DOisplay

6.5.8.1 Introduction

This subglause specifies the capabilities and properties of a single display.

6.5.8.2 | Display syntax

SQURE & o o o A
<!-- Definition of Display -—>
SURE & A

<complg¢xType name="DisplayType">
<copplexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="DisplayCapability!"
type="dia:DisplayCapabilityBaseType"
minOccurs="0" maxOccurs="udnbounded" />
</sequence>
</extension>
</cpmplexContent>
</complexType>

<complg¢xType name="DisplayCapabitityBaseType" abstract="true">
<copplexContent>

<extension base="dia DIABaseType"/>
</cpmplexContent>

</complexType>

6.5.8.3 | Display semantics

Semanti¢s of the'\Di'splayType:

Name Definition
DisplayType Tool for describing the capabilities of the display.
DisplayCapability Describes the capabilities of the display.
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Semantics of the DisplayCapabilityBaseType:

Name Definition

DisplayCapabilityBaseType DisplayCapabilityBaseType extends DIABaseType and
provides a base abstract type for a subset of types defined as part of

the DisplayType.

.5.9.1 Introduction

his subclause specifies display capabilities of the terminal. Describing the capabilities of a display is

bviously very important as certain limitations that impact the visual presentation of infornation must
imto consideration, such as the display resolution, color capabilities and/or rendering format.

6.5.9.2 DisplayCapabilities syntax

be taken

O 5 i ey
!-— Definition of DisplayCapability ==>
Vo= HHHHHH A R R >

complexType name="DisplayCapabilityType">
<complexContent>
<extension base="dia:DisplayCapabildtyBaseType">
<sequence>
<element name="Mode" minO¢curs="0" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Resolution" type="dia:ResolutionType
minOgeurs="0" maxOccurs="unbounded" />
<element name="SizeChar" minOccurs="0">
LeomplexType>
<attribute name="horizontal" type="integer"
use="required"/>
<attribute name="vertical" type="integer"
use="required"/>
</complexType>
</element>
</sequence>
<attribute name="refreshRate" type="float" use="optiong
</complexType>
</element>
<element name="ScreenSize" minOccurs="0">
<complexType>
<attribute name="horizontal" type="float" use="require
<attribute name="vertical" type="float" use="required"
</complexType>
</element>
<element name="ColorBitDepth" minOccurs="0">
<complexType>
<attribute name="red" type="integer" use="required"/>
<attribute name="green" type="integer" use="required"/>
<attribute name="blue" type="integer" use="required"/>
</complexType>
</element>
<element name="ColorPrimaries" minOccurs="0">
<complexType>

l"/>

ll/>
>
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<sequence>
<element name="ChromaticityRed"
type="dia:ChromaticityType"/>
<element name="ChromaticityGreen"
type="dia:ChromaticityType"/>
<element name="ChromaticityBlue"
type="dia:ChromaticityType"/>
<element name="ChromaticityWhite"
type="dia:ChromaticityType" minOccurs="0"/>
</sequence>
</complexType>
</element>
<element name="CharacterSetCode" type="mpeg7:characterSetCodel?
minOccurs="0" maxOccurs="unbounded"/>
<element name="RenderingFormat" type="mpeg7:ControlledTermnUseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
<attribute name="stereoscopic" type="boolean" use="optiofal"/>
<attribute name="maximumBrightness" type="float" use="¢ptional"/>
<attribute name="contrastRatio" type="positiveInteger! , ,use="optional"/
<attribute name="gamma" type="float" use="optional/(»
<attribute name="bitsPerPixel" type="integer" use="dptional"/>
<attribute name="colorCapable" type="boolean" use="optional"/>
<attribute name="sRGB" type="boolean" use="optdpnal"/>
<attribute name="fieldSequentialColor" type="boolean" use="optional"/>
<attribute name="backlightLuminance" type=‘'mpeg7:zeroToOneType"
use="optional"/>
<attribute name="dotPitch" type="float!\use="optional"/>
<attribute name="activeDisplay" typez"boolean" use="optional"/>
</extension>
</cpmplexContent>
</complexType>

<compl¢xType name="ResolutionType">
<copplexContent>
<extension base="dia:DIABaselype">
<attribute name="horizZomntal" type="integer" use="required"/>
<attribute name="vertical" type="integer" use="required"/>
<attribute name="gdetiveResolution" type="boolean" use="optional"/>
</extension>
</cpmplexContent>
</complexType>

<complé¢xType name="ChromaticityType">
<complexContent>
<extension: base="dia:DIABaseType">
<atfpnibute name="x" type="mpeg7:zeroToOneType" use="required"/>
<attribute name="y" type="mpeg7:zeroToOneType" use="required"/>
</gxtension>
</cpmplexContent>
</comp Irextype

6.5.9.3 DisplayCapability semantics

Semantics of the DisplayCapabilityType:

Name Definition
DisplayCapabilityType Tool that describes the display capability of a terminal.
Mode Describes different modes of a display.
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Name Definition

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

SizeChar Describes the horizontal and vertical size of the display in units of
characters.

refreshRate Describes the refresh rate of a display in Hz.

ScreenSize Describes the horizontal and vertical size of the visible display area in units
of mm

JolorBitDepth Describes the number of bits per pixel for each primary color’cpmponent

(red, green and blue) of the display.

QolorPrimaries

Describes the color characteristics of the display using the chromaticity
values (X, y values) of the three primaries and the white-point.

dJharacterSetCode 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.

HenderingFormat Describes the type of rendering formats-the display is capable of. |]A CS that

may be used for this purpose is the RenderingFormatCs defined in annex
A2.12.

qtereoscopic

Describes whether or not thedisplay device is stereoscopic.

naximumBrightness

Describes the maximum~luminance of the display in candelas per meter
squared (cd/m?).

dontrastRatio

Describes the ratie;of the maximum luminance and the minimum Jjuminance
of the display,

damma

Describes. the nonlinearity in the relationship between input signal values
and output luminance.

HitsPerPixel

Describes the bits-per-pixel, i.e., the color depth, of the display. If
ColorBitDepth is specified, the value of bitsPerPixel is the qum of the
individual RGB pixel depths that have been specified.

dolorCapable

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

0))

RGB

Describes whether or not the display device supports sRGB color gpace.

flieldSequentialColor

Describes whether or not the color components are displayed in $equential
fields.

Hacklightluminance

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

=
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activeDisplay

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

resolutions are specified.

e

Semanti¢s of the ChromaticityType:

Name Definition

ChromaticityType Tool that describes the chromaticity.

x Describes the x-value of chromaticity.

y Describes the y-value of chromaticity:

6.5.10 AudioOutputs

6.5.10.1| Introduction

This subclause specifies the capabilities of multiple audio outputs, where the capabilities of a single audi
output are specified by the AudioOutput element in the AudioOutputsType.

6.5.10.2| AudioOutputs syntax

[e)

<U—— #4444 FHHHHFH AR ——>
<!-- Definition of AGdioOutputs
AR E B R 8 i D

<complg¢xType name="AudioOutputsType">
<copplexContent>

<extension base="dia:TerminalCapabilityBaseType">
<sequence>

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

<element name="AudioOutput" type="dia:AudioOutputType"

-—>

</sequence>
</extension>
</complexContent>
</complexType>

94
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6.5.10.3 AudioOutputs semantics

Semantics of the AudioOutputsType:

Name Definition

AudioOutputsType Tool for describing the capability of audio outputs.

AudioOutput Describes the capabilities of a single audio output.

6.5.11 AudioOutput

§.5.11.1 Introduction

This subclause specifies the capabilities and properties of a single audio output,

6.5.11.2 AudioOutput syntax

I 5 i i i
!-— Definition of AudioOutput ==>
O 5 K

complexType name="AudioOutputType">
<complexContent>
<extension base="dia:DIABaseType'>
<sequence>
<element name="AudioOutputCapability"
type="dia:AudioOutputCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="AudloOutputCapabilityBaseType" abstract="true">
<complexContent
<extension(Pase="dia:DIABaseType" />
</complexContent>
/complexTypeX

6.5.11.3_“AudioOutput semantics

[ds)

emantics of the AudioOutputType:

Name Definition
AudioOutputType Tool for describing the capabilities of the audio output.
AudioOutputCapability Describes the capabilities of the audio output.
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Semantics of the AudioOutputCapabilityBaseType:

Name

Definition

AudioOutputCapabilityBaseType AudioOutputCapabilityBaseType extends DIABaseType and
provides a base abstract type for a subset of types defined as part of

the AudioOutputType.

6.5.12 AIudioOutputCapabiIities

6.5.12.1| Introduction
This sufclause specifies audio output capabilities of the terminal. Describing the capabilities’ of an audip
output indicates limitation that impact the auditory presentation of information. This is achieved by specifying
the sampling frequency and bits-per-sample, the frequency range of the output, the- number of channels
supported, as well as power and signal-to-noise ratio.
6.5.12.2| AudioOutputCapabilities syntax
<U—— #4444 4HHHHHHFHHHHHH S S AR A H AR H SRR &>
<!-— Dbefinition of AudioOutputCapabilities >
SRR F B i i A
<complg¢xType name="AudioOutputCapabilitiesType">
<copplexContent>
<extension base="dia:AudioOutputCapabilityBaseType">
<sequence>
<element name="Mode" type="dia:AudioModeType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
<attribute name="lowFrequency" type="float" use="optional"/>
<attribute name="highFrequency" type="float" use="optional"/>
<attribute name="signalNoiseRatio" type="float" use="optional"/>
<attribute name="power" type="float" use="optional"/>
<attribute name='numChannels" type="nonNegativelnteger"
use="optional)' />
</extension>
</cpmplexContent>
</complexType>
<complé¢xType nam&="AudioModeType">
<copplexComtent>

<extens¥on base="dia:DIABaseType">
Lattribute name="samplingFrequency" type="float" use="optional"/>
<attribute name="bitsPerSample" type="integer" use="optional"/>

extension

</complexContent>
</complexType>

96

© ISO/IEC 2004 — Al rights reserved



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

6.5.12.3 AudioOutputCapabilities semantics

Semantics of the AudioOutputCapabilitiesType:

Name Definition

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

Mode Describes the audio output mode of the terminal.
samplingFrequency Describes the sampling frequency in units of Hz

HitsPerSample Describes the number of bits per sample the output device'\supports.
llowFrequency Describes the lower value of the frequency range in uhits of Hz.
HighFrequency Describes the upper value of the frequency rangé in units of Hz.
dignalNoiseRatio Describes the signal-to-noise ratio in units of dB.

Hower Describes the RMS power output in unijts of Watts.

rlumChannels Describes the number of output channels the speakers suppori.

Jemantics of the AudioModeType:

Name Definition

NudioModeType Tool that describes the audio output mode of a terminal.
damplingFrequency Describes the sampling frequency in units of Hz.

HitsPerSample Describés the number of bits per sample the output device supports.

6.5.13 Userinteractioninputs

§.5.13.1 Introduction

—

his subclause specifies the)characteristics of multiple input supports for User interaction on a termingl, where
ne characteristics of & _single input support are specified by the UserInteractionInput elemgnt in the
UserInteractionlnputsType.

—

6.5.13.2 Userinteractioninputs syntax

OO i 8 i i i A
!-% \(UserInteractionInputs ==>
LU i i i A
comprexfype—name="Userinteractiontaputsiypel!
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="UserInteractionInput"
type="dia:UserInteractionInputType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.13.3 Userinteractionlnputs semantics

Semantics of the UserInteractionInputsType:

Name Definition

UserInteractionInputsType Tool for describing multiple User interaction input supports of a terminal.

UserInteractionInput Describes a single User interaction input support of a terminal.

6.5.14 Userinteractioninput

6.5.14.1| Introduction

=4

The subglause specifies the various types of User interaction input support that is available on a particulg
device. With such information available, an adaptation engine could modify the means by which a User woul
interact with resources contained in a multimedia presentation. Several such instancés are elaborated furthg
below.

=0

=Y

In one inpstance, consider an interactive scene that depends on the terminal~having a certain number ¢
buttons. [In particular, assume two scenes with equivalent purposes are designed. The first depends on th
presence of a 3-button mouse, while the second is usable with a 1-buttém mouse. Given this information, th
choice bgetween the delivery of the two scenes can be made.

D D

[¢]

In a secqnd instance, interaction based on key and string input is:considered. Key input is the ability for scen|
interactign to deal with single keystrokes, thus allowing the author to bind keystrokes to the execution of som|
commanfs. String input is the ability for scene interaction te deal with the input of Username, passwords an|
such multi-keystroke input (with optional editing). If the device is capable of key input, services with simple ke
bindings|can be offered. Otherwise, if a mouse or ;pen is present, services with menus can be offered.
Informatipn pertaining to the key input may allow the“adaptation engine to choose between two appropria
scenes aglong this User interaction dimension. In\the same way, further information about the string inp
capability may allow the adaptation engine .techoose between a scene requiring input of strings and a
equivalent scene making use of a voice-activated server.

< QO

5 —~

6.5.14.2| Userinteractionlnput syntax

<U—— #4444 FHHHHFH AR ——>
<!-- TUserInteractionlnpltType ==
AR E B R 8 i D

<complg¢xType name="UserInteractionInputType">
<copplexContent>
<extension base="dia:DIABaseType">
<ségquence>
<element name="UserInteractionInputSupport"
type="dia:UserInteractionInputSupportBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="UserInteractionInputSupportBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
</complexType>
<complexType name="StringInputType">
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<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType"/>
</complexContent>
</complexType>

<complexType name="KeyInputType">
<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType">
<sequence>
<element name="KeyInput" type="mpeg7:ControlledTermUseType"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="MicrophoneType">
<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType"/>
</complexContent>
/complexType>

complexType name="MouseType">
<complexContent>
<extension base="dia:UserInteractionInputSugportBaseType">
<sequence>
<element name="Mouse" type="dia:GepnericMouseType"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="TrackballType">
<complexContent>
<extension base="dia:UserlnteractionInputSupportBaseType">
<sequence>
<element name="Trackball" type="dia:GenericMouseType"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType names"PenType'">
<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType">
<saguence>
<element name="Pen" type="dia:GenericPenType"/>
</sequence>
</extension>
</complexContent>
/CemplexType>

<complexType name="TabletType">
<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType">
<sequence>
<element name="Tablet" type="dia:GenericPenType"/>
</sequence>
</extension>
</complexContent>
</complexType>
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<complexType name="GenericMouseType">
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="resolution" type="nonNegativeInteger" use="optional"/>
<attribute name="buttons" type="nonNegativelnteger" use="required"/>
<attribute name="scrollWheel" type="boolean" use="optional"/>
</extension>
</complexContent>
</complexType>

<comple¢xType name="GenericPenType">
<copplexContent>
<extension base="dia:DIABaseType">
<attribute name="resolution" type="nonNegativeInteger" use="optional"/
</extension>
</cpmplexContent>
</complexType>

6.5.14.3| Userinteractionlnput semantics

Semanti¢s of the UserInteractionInputType:

Name Definition

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

UserInferactionInput Describes the User interactioniinput support of the terminal.

Semanti¢s of the UserInteractionInputSupportBas&Type:

Name Definition

UserInferactionInputSupportBaseType\lUserInteractionInputSupportBaseType extenfls
DIABaseType and provides a base abstract type for|a
subset  of  types defined as part of  the
UserInteractionInputType.

Semanti¢s of the StringInputType:

Name Definition

StringlInputType Tool for describing the string input capability of the terminal, i.e., the
capability to enter words or sentences. The presence of the
StringInputType indicates that string input is available.

Semantics of the KeyInputType:

Name Definition

KeyInputType Tool for describing the key input capabilities of the terminal, i.e., the
capability to enter single characters.

KeyInput Describes the type of key input that the terminal supports. A CS that may
be used for this purpose is the KeyInputCs defined in annex A.2.7.
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Semantics of the MicrophoneType:

Name Definition

MicrophoneType Tool for describing the microphone capabilities of the terminal. The
presence of the MicrophoneType indicates that microphone input is
available.

Semantics of the MouseType -

Name Definition

MouseType Tool for describing the mouse input capabilities of thé ‘termina, i.e., the
capability to enter input through a mouse.

Mouse Describes the capabilities of the mouse input device.

Yemantics of the TrackballType:

Name Definition

TMrackballType Tool for describing the trackball-input capabilities of the termindl, i.e., the
capability to enter input through a trackball.

TMrackball Describes the capabilities of the trackball input device.

Jemantics of the PenType:

Name Definition

HenType Tooll_for describing the pen input capabilities of the terminall i.e., the
capability to enter input through a pen.

Hen Describes the capabilities of the pen input device.

Yemantics of the TabletType:

Name Definition

TabletType Tool for describing the tablet input capabilities of the terminal, i.e., the
capability to enter input through a tablet.

Tablet Describes the capabilities of the tablet input device.

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 scroll wheel.
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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.

6.5.15 DeviceClass

6.5.15.1| Introduction

This subclause specifies the device class of the terminal. With this tool, it is possible to identify consumer
devices $uch as PC and mobile phones from communication devices such as gateways and roufers.

6.5.15.2| DeviceClass syntax

<V—— HFHHHHEH A S >
<!-— Definition of DeviceClass -—>
<V—— HFHHHHEH AR S >

<complg¢xType name="DeviceClassType">
<cofnplexContent>
<extension base="dia:TerminalCapabilityBaseTlype">
<sequence>
<element name="DeviceClass" type='mpeg7:ControlledTermUseType"
minOccurs="0"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

6.5.15.3| DeviceClass semantics

Semanti¢s of the DeviceClassType:

Name Definition
Device(lassType Tool that describes the device class of a terminal.
Device(lass Describes the type of terminal. A CS that may be used for this purpose is the

DeviceClassCS defined in annex A.2.4.

6.5.16 PowerCharacteristics

6.5.16.1 Introduction

This subclause specifies power characteristics of the terminal. With this tool, it is possible for a sending device
to know the average ampere consumption and battery capacity and time that is remaining on a device. Such
information may be considered when determining the type of resources to transmit to the device or the
parameters of encoded resources. For instance, a device with low battery capacity may not be able to render
video at a full frame-rate for the required period of time.
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6.5.16.2 PowerCharacteristics syntax

2004(E)

<= HHHHHHEH A S >
<!--— Definition of PowerCharacteristics -——>

== HHFHAFHERHFAAA SRR A A R A A R R A A >

<complexType name="PowerCharacteristicsType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<attribute name="averageAmpereConsumption" type="integer"

use="optional"/>

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

<attribute name="batteryTimeRemaining" type="integer" usez"optior

al"/>

<attribute name="runningOnBatteries" type="boolean" usesloptional"/>
</extension>
</complexContent>
/complexType>
6.5.16.3 PowerCharacteristics semantics
Semantics of the PowerCharacteristicsType:
Name Definition
HowerCharacteristicsType Tool that describes the power characteristics of a terminal.
dverageAmpereConsumption Describes the average ampere consumption of a terminal in units of
Ampere.
HatteryCapacityRemaining Describes theitemaining capacity of a battery in units of Ampere-Hours.
HatteryTimeRemaining Describes the time remaining of a battery in units of seconds.
funningOnBatteries Describes whether the terminal is connected to a power grid or fany other
external power source or if it is running on its own internal batteriep. A value
of false indicates that the terminal is connected to an external [source of
power, while a value of true indicates that it is running on internal bptteries.
.5.17 Storages
.5.17.1 Introduction
his subclause specifies the characteristics of multiple storage units, where the characteristics off a single
orage unit/are specified by the Storage element in the StoragesType.
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6.5.17.2 Storages syntax

SR 8 o A
<!-- Definition of Storages -—>
<= HHESFHH AR A A A A A A A A S >

<complexType name="StoragesType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
QQ(IHQT'\(“Q
<element name="Storage" type="dia:StorageType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

6.5.17.3| Storages semantics

Semanti¢s of the StoragesType:

Name Definition
Storag¢sType Tool for describing the characteristics of storage units.
Storag¢ Describes the characteristics of a singlestorage unit.

6.5.18 Storage

6.5.18.1| Introduction

This subglause specifies the characteristics of\a’single storage unit.

6.5.18.2| Storage syntax

Vo= HFH44HHHHHFHHHHH A EA RIS H A AR AR S -
<!-- Definition of Storage ==>
SRR B 0 i i D

<comple¢xType namerFStorageType'">
<copplexContent>
<extension base="dia:DIABaseType">
<Sequence>
<element name="StorageCharacteristic"
type="dia:StorageCharacteristicBaseType"
mInmoccurs= OtmaxOccurs=*unpourdea™
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="StorageCharacteristicBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
</complexType>
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6.5.18.3 Storage semantics

Semantics of the StorageType:

Name Definition
StorageType Tool for describing the characteristics of the storage unit.
StorageCharacteristic Describes the characteristics of the storage unit..

[ds)

emantics of the StorageCharacteristicBaseType:

Name Definition

JtorageCharacteristicBaseType StorageCharacteristicBaseType eXtends DIABaseType and
provides a base abstract type for a subset'of types defined as part of
the StorageType.

6.5.19 StorageCharacteristics

§.5.19.1 Introduction

—

his subclause specifies storage characteristics of the terminal, which does include input and outpuf transfer
btes, the size of the storage and whether the storage is writeable or not.

—

6.5.19.2 StorageCharacteristics syntax

O 5 i i
!-— Definition of StorageCharacteristics ==>
O 5 i i

complexType name="StorageCharacteristicsType">
<complexContent>
<extension base=s"dia:StorageCharacteristicBaseType">
<attribute name="inputTransferRate" type="nonNegativeInteger"
use=£"pptional"/>
<attribute name="outputTransferRate" type="nonNegativeInteger"
use="optional"/>
<attribute name="size" type="float" use="optional"/>
<attribute name="writable" type="boolean" use="optional"/>
</extension>
</eemplexContent>
/compltexType>

6.5.19.3 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.
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Name

Definition

outputTransferRate

units of MBytes/second.

Describes the output transfer rate the storage device is capable of in

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.
6.5.20 DatalOs
6.5.20.1( Introduction
This subflause specifies the characteristics of multiple data 10s, where the characteristics '6f a single data |
are specffied by the DataI0 elementin the DataIOsType.
6.5.20.2| DatalOs syntax
SRR £ i i i i i AR
<!-— Dbefinition of DatalIOs ) R
<D—— HFHHHHEHE A HA AR >
<compl¢xType name="DatalOsType">
<copplexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="DatalIO" type="dia:DataIOType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</cpmplexContent>

</complexType>
6.5.20.3| DatalOs semantics
Semanti¢s of the DataIOsType:
Name Definition
DataIO$Type Tool for describing the characteristics of data 10s.
DataIO Describes the characteristics of a single data 0.
6.5.21 DatalO
6.5.21.1 Introduction

This subclause specifies the characteristics of a single data IO.

106
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.5.21.2 Data IO syntax

<U—— #H#H#HAHH AR >
<!--— Definition of DataIO -——>
<U—— - HAf AR S >

<complexType name="DataIOType">

<complexContent>
<extension base="dia:DIABaseType">
<sequence>

€lement name=—"DatalOCharacteriscic’
type="dia:DatalIOCharacteristicBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="DatalIOCharacteristicBaseType" abstract='"true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>

[«
J

6.5.21.3 DatalO semantics

emantics of the DataIOType:

Name Definition
JataIOType Tool for'describing the characteristics of the data 10.
HataIOCharacteristic Pescribes the characteristics of the data 10.

[ds)

emantics of the DataTlOCharacteristicBaseType:

ame Definition

ataIOCharacteristicBaseType DatalIOCharacteristicBaseType extends DIABaseTy

pe and

provides a base abstract type for a subset of types defined as part of

the DataIOType.

6.5.22 DatalOCharacteristics

6.5.22.1 Introduction

This subclause specifies data input-output characteristics of the terminal. Attributes such as the bus width and
transfer speed, as well as the maximum number of devices that are supported by a bus and the number of
devices currently on the bus, are specified.
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6.5.22.2 DatalOCharacteristics syntax

<V—— #H#4H4HFE4HAHHEA A A A A AR A AR AR A AR RS ——>
<!-- Definition of DataIOCharacteristics -—>
<V—— HHHHHHEHAF AR S >

<complexType name="DatalOCharacteristicsType">

<complexContent>
<extension base="dia:DataIOCharacteristicBaseType">
attribinte name="bnsWidth" fvpo:"nmnNonafiv@Tnfor‘ror" 11 Q:"mpfimn:ﬂ"

<attribute name="transferSpeed" type="nonNegativeInteger"
use="optional" />
<attribute name="maxDevices" type="nonNegativeInteger" use="opticnal"/
<attribute name="numDevices" type="nonNegativeInteger" use="optilonal"/
</extension>
</cpmplexContent>
</complexType>

6.5.22.3| DatalOCharacteristics semantics

Semanti¢s of the DataIOCharacteristicsType:

Name Definition

DataIOCharacteristicsType Tools that describe the 10 charagteristics of a terminal.

busWidth Describes the width of the bus\in units of bits.

transf¢rSpeed 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.

numDev]ces Describes the‘tiumber of devices currently on the bus.

6.5.23 Benchmarks

6.5.23.1| Introduction

This subclause specifies the-benchmark of multiple devices, where the benchmark of a single device arn
specified by the Benchmark element in the BenchmarksType.

[0

6.5.23.2| Benchmarks syntax

<V—— #HHHHHERF SR AR S >
<!-- DPefinition of Benchmarks -——>
<V—— #¥fRSEH AR S >

<complexType name="BenchmarksType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Benchmark" type="dia:BenchmarkType" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.23.3 Benchmarks semantics

Semantics of the BenchmarksType:

Name Definition
BenchmarksType Tool for describing the benchmark of multiple devices.
Benchmark Describes the benchmark of a single device.

g.5.24 Benchmark

§.5.24.1 Introduction

This subclause specifies the benchmark of a single device.

6.5.24.2 Benchmark syntax

V—— HEH AR AR N >
!-— Definition of Benchmark -—>

D—— #H#FHAH AR A AR R A R A R R A R R >

complexType name="BenchmarkType">
<complexContent>
<extension base="dia:DIABaseType'>
<sequence>
<element name="DeviceBenghmark" type="dia:DeviceBenchmarkBaseType"
minOccurs="0" maxQ€curs="unbounded"/>
</sequence>
</extension>
</complexContent>
/complexType>

LR i o i o
!-— Definition of DeViceBenchmarkBaseType -=>

P—— A A S A A A A >

complexType names"DeviceBenchmarkBaseType" abstract="true">
<complexCortent>
<extenslon base="dia:DIABaseType"/>
</complexContent>
/complexllype>

6.5.24.3 Benchmark semantics

Semantics of the BenchmarkType:

Name Definition
BenchmarkType Tool for describing the benchmark of a single device.
DeviceBenchmark Describes the benchmark of a device.
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Semantics of the DeviceBenchmarkBaseType:

Name Definition

DeviceBenchmarkBaseType DeviceBenchmarkBaseType extends DIABaseType and provides a
base abstract type for a subset of types defined as part of the
BenchmarkType.

6.5.25 JPUBenchmark

6.5.25.1| Introduction

This subglause specifies the benchmark of a device in terms of its CPU performance, whickris’described 4
the numlper of integer or floating-point operations per second. With such a measure, the capability of a devic
to handlg¢ a certain type of media, or a media encoded at a certain quality could be inferred.

D »

6.5.25.2| CPUBenchmark syntax

<U—— HFH4#H4HH4HHHHHHF AR HHHHHHERHEH AR H AR ERSE >
<!-- Definition of CPUBenchmarkType =
SRR B 0 i i i A e

<comple¢xType name="CPUBenchmarkType'">
<copplexContent>
extension base="dia:DeviceBenchmarkBasgType">
<attribute name="name" type="mpeg7:termReferenceType" use="required"/>
<attribute name="baseValue" type="float" use="required"/>
/extension>
</c¢mplexContent>
</complexType>

6.5.25.3| CPUBenchmark semantics

Semanti¢s of the CPUBenchmark(ype:

Name Definition

CPUBen¢hmarkType Tool for describing the benchmark results of the device in terms of its CRU
performance.

name Describes the name of the benchmark used. A CS that may be used for

this purpose is the CPUBenchmarkCs defined in annex A.2.4.

baseValue Describes the base value of the benchmark results from a CPU
performance test.

110 © ISO/IEC 2004 — Al rights reserved



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

6.5.26 ThreeDBenchmark

6.5.26.1 Introduction

This subclause specifies the benchmark of a device in terms of its graphics performance. The graphics
performance is described by the mean value of all benchmark results from a 3D graphics performance test.
With such a measure, the capability of a device to handle a certain type of graphics media, or a graphics
media encoded at a certain quality could be inferred.

6:5:26:2—ThreebBenchmarksyntax

(ORR i i o
!-— Definition of ThreeDBenchmarkType ==
== S A A A A A A A A A >

complexType name="ThreeDBenchmarkType">
<complexContent>
<extension base="dia:DeviceBenchmarkBaseType">
<attribute name="name" type="mpeg7:termReferenceRype" use="requirgd"/>
<attribute name="meanValue" type="float" use=VTequired"/>
</extension>
</complexContent>
/complexType>

6.5.26.3 ThreeDBenchmark semantics

[ds)

emantics of the 3DBenchmarkType:

Name Definition

ThreeDBenchmarkType Toal, for describing the benchmark results of the device in tefms of its
graphics performance.

rlame Describes the name of the benchmark used. A CS that may bg used for
this purpose is the ThreeDBenchmarkCs defined in annex A.2.1.

neanValue Describes the mean value of all benchmark results from a 30 graphics
performance test.

6.5.27 IPMBTools

6.5.27.1 Introduction

This subclause specifies the characteristics of IPMP tools of the terminal to facilitate the adaptation of the
protected Digital Items. Specific characteristics include the IPMP_Tool class descriptions included in
ISO/IEC 13818 and ISO/IEC 14496, as well as IPMPS_Type descriptions included in ISO/IEC 14496.
Generally speaking, IPMP tools are modules that perform one or more IPMP function, such as authentication,
decryption, watermarking, etc.
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6.5.27.2 IPMPTools syntax

<V—— HHHHHFEHAH AR S >
<!-- Definition of IPMPTools -—>

<D—= HHFHAAHARHF A AR A AR R A A R R A A >

<complexType name="IPMPToolsType">

<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="IPMPTool" minOccurs="0" maxOccurs="unbounded">
<complexType>
<simpleContent>
<extension base="base64Binary">
<attribute name="ToolCategory" use="required/~>
<simpleType>
<restriction base="string">
<enumeration value="MPEG2"/>
<enumeration value="MPEG4" /%
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>

<element name="IPMPSType" type="hexBinary" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
</extension>
</cpmplexContent>
</complexType>

6.5.27.3| IPMPTools semantics

Semanti¢s of the IPMPToolsType:

Name Definition
IPMPTo¢lsType Tool that describes the IPMP tool characteristics of a terminal.
IPMPTo¢l Describes a base-64 encoded IPMP_Tool class defined [in

ISO/IEC 14496-1:2003 describing a logical IPMP tool, which
includes IPMP tool identifier, optional parametric description of a
tool or alternative tools to the given tool. This class is able [to
describe either ISO/IEC 13818 or ISO/IEC 14496 IPMP tools.

ToolCategory Describes whether the IPMPTool is specified as part of
ISO/IEC 13818 as indicated by "MPEG2" or ISO/IEC 14496 as
indicated by "MPEG4".

IPMPSType Describes the type of the IPMP system as a hooks compliant
terminal specified in ISO/IEC 14496-1:2001.
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6.5.28 Terminal capabilities examples

EXAMPLE 1 As a first example, an instantiation of the codec capabilities of the terminal is given below. In this
description instance, the terminal is capable of decoding MP3 and AMR audio formats, the JPEG image format, and the
MPEG-4 video format (Simple Profile @ Level 1). It is also able to encode audio in an AMR format and encode video in
the MPEG-4 format (Simple Profile @ Level 1).

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
Terminal
<TerminalCapability 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:AudioCodingFogmatCS:2001:6">
<mpeg7:Name xml:lang="en">AMR</mpeqg7:Name>
</Format>
</Decoding>
<Decoding xsi:type="ImageCapabilitiesType'>
<Format href="urn:mpeg:mpeg7:cs:Visua¥CodingFormatCS:2001:4"
<mpeg7:Name xml:lang="en">JPEG</mpeg7:Name>
</Format>
</Decoding>
<Decoding xsi:type="VideoCapabildtiesType">
<Format
href="urn:mpeg:mpeg7:es:VisualCodingFormatCsS:2001:3.1.2"
<mpeg7:Name xml:lang="en">
MPEG-4 Visual “Simple Profile @ Level 1
</mpeg7:Name>
</Format>
</Decoding>
<Encoding xsi:tyype="AudioCapabilitiesType">
<Format hXegf="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:6">
<mpleg?:Name xml:lang="en">AMR</mpeg7:Name>
</Format>
</Encodlhg>
<Encéding xsi:type="VideoCapabilitiesType">
<Format
href="urn:mpeg:mpeg7:cs:VisualCodingFormatCsS:2001:3.1.2"
<mpeg7:Name xml:lang="en">
MPEG-4 Visual Simple Profile @ Level 1
</mpeg7 :Name>
</Format>
</Encoding>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>

Deccocriotlon
g

</DIA>
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EXAMPLE 2 In the second example shown below, several input-output characteristics of a terminal are shown.
According to the description, this particular terminal has two displays, a primary display with a resolution of 720x480 and a
secondary display with a resolution of 176x144. This description instance also indicates properties of the audio output, as
well as the different types of input devices that may be used to interact with the terminal.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="DisplaysType">
uibplc{_y J_Li—"yj_ Jl_lllcu__yik:libb)lct_y“
<DisplayCapability xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="720" vertical="480"/>
</Mode>
</DisplayCapability>
</Display>
<Display id="secondary display">
<DisplayCapability xsi:type="DisplayCapabilityTypg">
<Mode>
<Resolution horizontal="176" vertical="\I44"/>
</Mode>
</DisplayCapability>
</Display>
</TerminalCapability>
<TerminalCapability xsi:type="AudioOutputsType">
<AudioOutput xsi:type="AudioOutputType¥>
<AudioOutputCapability xsi:type="udioOutputCapabilitiesType"
lowFrequency="30" highFrequeticy="8000" numChannels="2"/>
</AudioOutput>
</TerminalCapability>
<TerminalCapability xsi:type="UserlInteractionInputsType">
<UserInteractionInput>
<UserInteractionInputSupport xsi:type="MicrophoneType"/>
</UserInteractionInput>
<UserInteractionInput>
<UserInteractdonInputSupport xsi:type="KeyInputType">
<KeyInput
hxef="urn:mpeg:mpeg21:2003:01-DIA-KeyInputCS-NS:1">
<mpeg7:Name xml:lang="en">PCKeyboard</mpeg7:Name>
</KeyInput>
</UsériInteractionInputSupport>
</UsgeDnteractionInput>
<UdenwInteractionInput>
<UserInteractionInputSupport xsi:type="MouseType">
<Mouse buttons="2" scrollwheel="true"/>
</UserInteractionInputSupport>
</UserInteractionInput>
</TerminalCapability>
</Terminal>

HUsageFny 'irmﬁm@hfp'rmpo'rf

</Description>
</DIA>
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EXAMPLE 3 The third example shown below describes various device properties including power, storage, data 10
characteristics, benchmark, and IPMPTool characteristics. The description also indicates that the device class is a PC.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="PowerCharacteristicsType"
batteryTimeRemaining="4200"/>
<TerminalCapability xsi:type="StoragesType">
STOTagc XSI:typPe—"Storagerype
<StorageCharacteristic xsi:type="StorageCharacteristicsType”
inputTransferRate="8" size="1200" writable="true"/>
</Storage>
</TerminalCapability>
<TerminalCapability xsi:type="DatalOsType">
<DatalIO xsi:type="DatalOType">
<DatalIOCharacteristic xsi:type="DataIOCharacteristicsType"
busWidth="128"/>
</DatalI0O>
</TerminalCapability>
<TerminalCapability xsi:type="DeviceClassType">
<DeviceClass
href="urn:mpeg:mpeg21:2003:01-DIAsBeviceClassCS-NS:1">
<mpeg7:Name xml:lang="en">PC</mpeg’:Name>
</DeviceClass>
</TerminalCapability>
<TerminalCapability xsi:type="BenchmarksType">
<Benchmark>
<DeviceBenchmark xsisstype="CPUBenchmarkType"
name="urn:mpeg:mpeg2%2003:01-DIA-CPUBenchmarkCS-NS:CINT2000"
basevValue="1062.0%/>
<DeviceBenchmark \Xsi:type="CPUBenchmarkType"
name="urn:mpegimpeg2l:2003:01-DIA-CPUBenchmarkCS-NS:CFP2000"
baseValue="976.0"/>
<DeviceBerchmark xsi:type="ThreeDBenchmarkType"
name="yrptmpeg:mpeg21:2003:01-DIA-ThreeDBenchmarkCS-NS:UGS03"
meanvalue="23.56"/>
<DevidceBenchmark xsi:type="ThreeDBenchmarkType"
name="urn:mpeg:mpeg2l:2003:01-DIA-ThreeDBenchmarkCS—-NS:DRV09
meanvValue="90.41"/>
£/Bénchmark>
</P€rminalCapability>
<TerminalCapability xsi:type="IPMPToolsType">
<IPMPTool ToolCategory="MPEG4">
VndCTFFVZkF5a0F5UlFBW1IFRTk1CRUFIMEFBQVBVQUFBRDZBQV1IRQUVR
</IPMPTool>
<IPMPSType>0AC1</IPMPSType>
</TerminalCapability>
</Terminal>

UsacelFnuironmentProncrt
= ™ Y

</Description>
</DIA>

6.6 Network characteristics

6.6.1 Introduction
This subclause specifies network characteristics in terms of network capabilities and conditions, including

available bandwidth, delay and error characteristics. These descriptions could be used for efficient and robust
transmission of resources.
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6.6.2 Networks

6.6.2.1

Introduction

This subclause specifies the characteristics of multiple networks, where the characteristics of a single network
are specified by the Network element in the NetworksType.

6.6.2.2 Networks syntax
SRR F B i i i e
<!-- Definition of Networks -——>
<U—— #4444 4HFHHHHFHHH AR H A AR A AR AR SRS ——>
<complg¢xType name="NetworksType">
<cofjmplexContent>
<extension base="dia:UsageEnvironmentPropertyBaseType">
<sequence>
<element name="Network" type="dia:NetworkType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>
6.6.2.3 | Networks semantics
Semanti¢s of the NetworksType:
Name Definition
NetworksType Tool for describing the charactefistics of networks.
Network Describes a single network in terms of its static capabilities and time-varying
conditions.
6.6.3 Network
6.6.3.1 | Introduction
This subflause specifies\the characteristics of a single network. Specific characteristics include static network
capabilities, such asithe maximum capacity of a channel, as well as time-vary conditions such as the available

bandwidih, error characteristics and attributes that describe the delay.
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6.6.3.2 Network syntax

2004(E)

<U—— #H#H#HAHH AR >
<!--— Definition of Network -——>
<U—— - HAf AR S >

<complexType name="NetworkType">
<complexContent>

<extension base="dia:DIABaseType">
QQ(‘I‘I’IQT'\(“Q

<element name="NetworkCharacteristic"
type="dia:NetworkCharacteristicBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="NetworkCharacteristicBaseType" abstracg=!'true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>

.6.3.3 Network semantics

Jemantics of the NetworkType:

Name Definition

NetworkType Tool for describing characteristics of a single network.

NetworkCharacteristic Describes’a characteristic of the network in terms of static capabilities
varying/conditions.

and time-

[ds)

emantics of the NetworkChiaracteristicBaseType:

Name Definition

NetworkCharacteristicBaseType NetworkCharacteristicBaseType extends
DIADescriptionType and provides a base abstract type
subset of types defined as part of the NetworkType.

for a

6.6.4 NetworkCapability

6.6.4.1 Introduction

This subclause specifies the static capabilities of a network, which includes attributes that describe the
maximum capacity of a network and the minimum guaranteed bandwidth that a network can provide. Also

specified are attributes that indicate if the network can provide in-sequence packet delivery and
network deals with erroneous packets, i.e., does it forward, correct or discard them.
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6.6.4.2 NetworkCapability syntax

<U—— H4#4#H44H 444 HHHHFHHHSF AR HH A HERH AR ERE >
<!-- Definition of NetworkCapability ==>
SRR 8 0 i i A

<complexType name="NetworkCapabilityType">
<complexContent>
<extension base="dia:NetworkCharacteristicBaseType">
<attribute name="maxCapacity" type="nonNegativelnteger"
use="optional"/>
<attribute name="minGuaranteed" type="nonNegativeInteger"
use="optional"/>
<attribute name="inSequenceDelivery" type="boolean" use="optional!V/>
<attribute name="errorDelivery" type="boolean" use="optional"/A>
<attribute name="errorCorrection" type="boolean" use="optiodal"/>
</extension>
</cpmplexContent>
</complexType>

6.6.4.3 | NetworkCapability semantics

Semanti¢s 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.
minGugranteed 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.

errorforrection 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.

6.6.5 NetworkCondition

6.6.5.1 Introduction

This subclause specifies the dynamic conditions of a network including attributes that describe the available
bandwidth, error and delay. The error is specified in terms of packet loss rate and bit error rate. Several types
of delay are considered, including one-way and two-way packet delay, as well as delay variation. Available
bandwidth includes attributes that describe the minimum, maximum, and average available bandwidth of a
network. Since these conditions are dynamic, time stamp information is also needed. Consequently, the start
time and duration of all measurements pertaining to network conditions are also specified.
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6.6.5.2 NetworkCondition syntax

<V—— HH#HHHEHFF S AR >
<!-- Definition of NetworkCondition -——>
V== HH##4H4#HH4HHHEHAHHHEA A A EA A A SRS AR A HHEE >

<complexType name="NetworkConditionType">

<complexContent>
<extension base="dia:NetworkCharacteristicBaseType">
<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"/>
</complexType>
</element>
<element name="Delay" minOccurs="0" >
<complexType>
<attribute name="packetTwoWay"
type="nonNegativelInteger", uUse="optional"/>
<attribute name="packetOneWay"
type="nonNegativeIntegen’ use="optional"/>
<attribute name="delayVarlation"
type="integer" usezloptional"/>
</complexType>
</element>
<element name="Error" minOccurs="0" >
<complexType>
<attribute name="packetLossRate"
type="mpég7:nonNegativeReal" use="optional"/>
<attributelname="bitErrorRate"
type="nonNegativeInteger" use="optional"/>
</complexType>
</element>
</sequence>
<attribute-‘mname="startTime" type="mpeg7:timePointType" use="optignal"/>
<attribute-name="duration" type="mpeg7:durationType" use="optiongl"/>
</extensien>
</complexContent>
/complexTypes
6.6.5.3 <—NetworkCondition semantics
Jemantics 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.
maximum Describes the maximum available bandwidth in bits per second of the network.
average Describes the average available bandwidth in bits per second of the network.
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Name Definition
Delay Describes the delay characteristics of a network.
packetOneWay Describes one-way packet delay of the network in milliseconds.
packetTwoWay Describes round-trip packet delay of the network in milliseconds.
Describes the difference between the one-way packet delay of two successive
delayVariation packets. This difference is specified in milliseconds and relates to packets within
the same stream and on the same network.
Error Describes the error characteristics of the network.
Describes the packet loss rate on the network. It ranges from 0.0 to 1,0 where pP.0
packetlLossRate " - o
indicates no loss, and 1.0 indicates 100% loss.
: Describes the bit-error rate on the network. The non-negative integer corresponds
bitErrorRate . . n
to the value n in the expression, 10™.
. Describes the start time of measurement /for/ all attributes | of
startTime L
NetworkConditionType.
. Describes the duration of measurement) for all attributes | of
duratijon . .
NetworkConditionType. Default value is 1 sécond.
6.6.6 Network characteristics example
EXAMPLIE The following example describes a network that is characterized by a maximum capacity of 384 kbps and
a minimum guaranteed bandwidth of 32 kbps. Over a duration\of330 milliseconds, this description indicates that tHe
maximum| bandwidth achieved was 256 kbps and the average over that time was 80 kbps. Other attributes for the deldy
and error [characteristics are described as well.
<DIA>
<Degcription xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsidtype="NetworksType">
<Network>
<NetworkCharacteristic xsi:type="NetworkCapabilityType"
maxCapacity="384000" minGuaranteed="32000"/>
<NetworkCharaeteristic xsi:type="NetworkConditionType"
duration="PT330N1000F">
<AvailableBandwidth maximum="256000" average="80000"/>
<Delay/packetTwoWay="330" delayVariation="66"/>
<Fxtdr packetLossRate="0.05"/>
</NetworkCharacteristic>
</NetwWork>
</UsageknyironmentProperty>
</Dg¢scription>
</DIA>

6.7 Natural environment characteristics

6.7.1 Introduction

This subclause specifies tools for describing natural environment characteristics including location and time of
usage of a Digital Item, as well as characteristics that pertain to audio-visual aspects. For the visual aspects,
illumination characteristics that may affect the perceived display of visual information are specified. For the
audio aspects, the description of the noise levels and a noise frequency spectrum are specified.
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This subclause specifies the characteristics of multiple natural environments, where the characteristics of a

single natural environment
NaturalEnvironmentsType.

are specified by the NaturalEnvironment element in the

6.7.2.2 NaturalEnvironments syntax

<complexContent>

<sequence>

</sequence>
</extension>
</complexContent>
/complexType>

V—— HHHHH A S >
!-— Definition of NaturalEnvironments -——>
V== dH#4dHHE4 A4t A SR A AR ——>

complexType name="NaturalEnvironmentsType">
<extension base="dia:UsageEnvironmentPropertyBaseType">
<element name="NaturalEnvironment"

type="dia:NaturalEnvironmentType"
minOccurs="0" maxOccurs="unbounded" />

[ds)

q.7.2.3 NaturalEnvironment semantics

emantics of the NaturalEnvironmentsTypé&:

Name

Definition

NaturalEnvironmentsType

Tool for describing the characteristics of natural environments.

NaturalEnvironment

Describes a single natural environment in terms of the location and time of
usage of a Digital ltem, as well as audio-visual characteristics of the natural
usage environment.

6.7.3 NaturalEnvironment

1.7.3.1 Introduction

his)subclause specifies the characteristics of a single natural environment. Specific characteristick include

the location and time of usage of a Digital Item, as well as audio-visual characteristics of the natural usage

environment.
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6.7.3.2 NaturalEnvironment syntax

<V—— HHHHHHEH AR S >
<!-- Definition of NaturalEnvironment -——>

<D—= HHFHAAHARHF A AR A AR R A A R R A A >

<complexType name="NaturalEnvironmentType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="NaturalEnvironmentCharacteristic"
type="dia:NaturalEnvironmentCharacteristicBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

<complg¢xType name="NaturalEnvironmentCharacteristicBaseType" abstract="true">
<copplexContent>

<extension base="dia:DIABaseType"/>
</cpmplexContent>

</complexType>

6.7.3.3 NaturalEnvironment semantics

Semanti¢s of the NaturalEnvironmentType:

Name Definition

NaturalEnvironmentType Tool for-describing the characteristics of the natural environmgnt
of usage of a Digital Item.

T

NaturalEnvironmentCharacteristic_‘Describes the location and time of usage of a Digital Item, as w|
as audio-visual characteristics of the natural usage environment

Semanti¢s of the NaturalEnvirepomentCharacteristicBaseType:

Name Definition

NaturalEnvironmentCharacteristicBaseType NaturalEnvironmentCharacteristicBaseType
extends DIADescriptionType and provides a bage
abstract type for a subset of types defined as part of
the NaturalEnvironmentCharacteristicTypqg.

6.7.4 Location

6.7.4.1 Introduction

This subclause specifies a tool for describing the location of usage of Digital Iltems by a User based on the
PlaceType specified in ISO/IEC 15938-5. This tool is able to describe existing, historical, and fictional places,
as well as precise geographical location in terms of latitude, longitude, and altitude. Additionally, postal
addresses or internal coordinates of the place, e.g., an apartment or room number, the conference room,
could be described.
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Location syntax

<D—— ftffAF A A A A A A >

<

| ——

Definition of Location -——>

== HHFHAFHERHFAAA SRR A A R A A R R A A >

<complexType name="LocationType">
<complexContent>

<extension base="dia:NaturalEnvironmentCharacteristicBaseType">
<sequence>

</complexContent>
/complexType>

<element name="Location" type="mpeg7:PlaceType"/>
</sequence>
</extension>

q
g

6.7.4.3

emantics of the LocationType:

Location semantics

in Japan. Specific coordinates for latitude, longitudeand altitude are given.

Name Definition

IJocationType Tool for describing the location of the usage of a Digital Item.

Ilocation Describes the location of the usage<of,a Digital Item. The syntax and sernantics of
PlaceType are specified in ISO/IEC 15938-5.

6.7.4.4 Location example

HXAMPLE The following example shows the usé€/of Location to express a precise geographic position spmewhere

DIA>

<Description xsi:type="UsggeEnvironmentType">

<UsageEnvironmentPropef¥ty xsi:type="NaturalEnvironmentsType">
<NaturalEnvirenment>
<NaturalEnyironmentCharacteristic 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>
</NaturalEnvironmentCharacteristic>
</NaturalEnvironment>
</UsageEnvironmentProperty>

Description

</DIA>
6.7.5 Time
6.7.5.1 Introduction

This subclause specifies a tool for describing the time of usage of Digital Items by a User based on the
TimeType specified in ISO/IEC 15938-5. This tool can describe dates, time points relative to a time base, and
the duration of time.
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6.7.5.2 Time syntax

<V—— HHHHHHEH AR S >
<!--— Definition of Time -——>
<D= #H#4H4HHE4HHHH A4 A A A A AR A A S A AR A AR RS ——>

<complexType name="TimeType">
<complexContent>
<extension base="dia:NaturalEnvironmentCharacteristicBaseType">
<sequence>

<element name="Time" type="mpeg7:TimeType"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

6.7.5.3 Time semantics

Semanti¢s of the TimeType:

Name Definition

TimeType Tool for describing the time of the usage of a Digital.ltem.

Time Describes the time of the usage of a Digital ltem. The syntax and semantics |of
TimeType are specified in ISO/IEC 15938%5.

6.7.5.4 | Time example

EXAMPLIE The following example shows the use of, Time to define an instant on July 10, 1998, at 15:22, in a time

zone thatfis 1 hour different from UTC (Coordinated Universal Time).

<DIA>
<Degcription xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty\xsi:type="NaturalEnvironmentsType">
<NaturalEnvironment>
<NaturalEnvirgogmentCharacteristic xsi:type="TimeType">
<Time>
<mpeg7:TimePoint>1998-07-10T15:22+01:00</mpeg7:TimePoint>
</Tame>
</NatwuralEnvironmentCharacteristic>
</NatwralEnvironment>
</UsageEnyironmentProperty>
</D¢scriptien>
</DIA>

6.7.6 AudioEnvironment

6.7.6.1 Introduction

AudioEnvironment describes the natural audio environment of a particular User in terms of the measured
noise level and noise frequency spectrum. These descriptions can be used by audio resource adaptation

engine to deliver the best experience of audio contents.
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<V—— HH#HHHEHFF S AR >
<!-- Definition of AudioEnvironment -——>
V== HH##4H4#HH4HHHEHAHHHEA A A EA A A SRS AR A HHEE >

<complexType name="AudioEnvironmentType">

<complexContent>

<extension base="dia:NaturalEnvironmentCharacteristicBaseType">

<sequence>

</sequence>
</extension>
</complexContent>
/complexType>

<element name="Noiselevel" type="float" minOccurs="0"/>
<element name="NoiseFrequencySpectrum" minOccurs="0">
<simpleType>
<restriction base="mpeg7:floatVector">

</restriction>
</simpleType>
</element>

<length value="33"/>

[ds)

6.7.6.3 AudioEnvironment semantics

emantics 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 noi
measured-as the sound pressure level in dB for 33 frequency bar
octave covering all the human audible bandwidth. The followings 4
frequency centers of 1/3 octave:

12.5 Hz, 16 Hz, 20 Hz
25Hz, 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

ke level is
ds of 1/3
re the 33

6300 Hz_8000 Hz_ 10000 Hz

12500 Hz, 16000 Hz, 20000 Hz

6.7.6.4 AudioEnvironment example

EXAMPLE The following example illustrates description elements pertaining to the audio environment.

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
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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>

< /D4
</DIA>

<Description xsi:type="UsageEnvironmentType">

USdgenLllVITONMentrropert Ssl.Lype="NdlULdIENVITONMNESINLSTYPEe
<NaturalEnvironment>
<NaturalEnvironmentCharacteristic 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>
</NaturalEnvironmentCharacteristic>
</NaturalEnvironment>
</UsageEnvironmentProperty>
bscription>

6.7.7 ljuminationCharacteristics

6.7.7.1

This

device i
illuminati
describe
perceive
that is infended.

sub

Introduction

Clause specifies a tool to describe the overall illumination in the environment where a User's displg
5 located. The tool includes two elements;s€ach of which describe an attribute of the overg
on. In particular, TypeOfIllumination. describes the type of illumination and Il1luminanc
5 the illuminance of illumination. These “attributes are related to the effect of illumination on th
 color of a displayed image and can(be used to control the color so as to present the original colg

=<

= O O

6.7.7.2 | llluminationCharacteristics\syntax
SRR B i i A
L[ == Definition of IlluminationCharacteristics ==>
SRR B 7 i i A
<complg¢xType names"IlluminationCharacteristicsType">
<copplexContent>
<extengion base="dia:NaturalEnvironmentCharacteristicBaseType">
<seglence>
<element name="TypeOfIllumination”" minOccurs="0">
<complexType>
aboa o
<element name="ColorTemperature"
type="mpeg7:unsigned8" />
<element name="Chromaticity">
<complexType>
<sequence>
<element name="x" type="mpeg7:zeroToOneType"/>
<element name="y" type="mpeg7:zeroToOneType"/>
</sequence>
</complexType>
</element>
</choice>
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</complexType>
</element>
<element name="Illuminance" type="nonNegativeInteger"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

6.7.7.3 IluminationCharacteristics semantics

Yemantics of the I11luminationCharacteristicsType:

Name Definition

JlluminationCharacteristicsType Describes the overall illumination characteristics of th
environment.

e natural

NypeOfIllumination Describes the type of overall illumination.

dolorTemperature Indicates the correlated color temperature of th

the range [1667,25000]:into 2® bins in a non-unifor
specified in ISO/IEC 15938-3.

. overall

illumination. The value expression is obtained throughrmuantizing

way as

dhromaticity Indicates the chramaticity of the overall illumination, whers
- x:indicates\the x coordinate,

- y:indicates the y coordinate,

each/ecoordinate value is [0,1].

of the gverall illumination in chromaticity coordinates. Th¢ range of

Jlluminance Describes the overall illuminance of illumination in units of Lux.
.7.7.4 llluminationCharacteristics example
XAMPLE The overall illomination around a display device affects the perceived color of images on the display

vice and is a factor causing distortion or variation of perceived color. The information on the type and illumina
erall illumination can be tused to estimate the effect of illumination on the perceived color. For example, it is
timate the chromatic_adaptation of perceived color on chromaticity coordinates. By compensating the

hce of the
ossible to
estimated

stortion, actual distortion caused by the overall illumination can be lessen or removed. The following examplq indicates
that the correlated color temperature of the illumination is 159 and the illuminance is 500 Lux. Note that the expression of
cprrelated colortemperature is different from the value in Kelvin unit. It is obtained from a non-uniform quantization of the
vplue in Kelyinanit, as defined in ISO/IEC 15938-3.
DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="NaturalEnvironmentsType">
<NaturalEnvironment>
<NaturalEnvironmentCharacteristic
xsi:type="IlluminationCharacteristicsType">
<TypeOfIllumination>
<ColorTemperature>159</ColorTemperature>
</TypeOfIllumination>
<Illuminance>500</Illuminance>
</NaturalEnvironmentCharacteristic>
</NaturalEnvironment>
</UsageEnvironmentProperty>
</Description>

</DIA>
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7 Bitstream syntax description link

7.1 Introduction

This clause specifies the syntax and semantics of the BSDLink tool. This tool provides the facilities to link so-
called steering description tools and BSD 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 Terminal and Network Quality of Service, Usage Environment Description tools, ISO/IEC 15398
tools, or steered by the User using the Choice/Selection mechanism provided by ISO/IEC 21000-2.

The BSOLink tool eases the referencing of information assets which can be used for this kind of Digital Iterln
Adaptatiopn, i.e., references to these assets are stored in the BSDLink. This description contains at least a
referenc¢ to the Bitstream Syntax Description (BSD, see clause 8) and a reference to the BSD transformation
sheet. The BSD transformation sheet could be parameterised according to the desired adaptation. Additionally,
the BSDLink may contain a reference to the steering description which governs the whole adaptation process
and a reference to the actual resource which is described by the BSD.

A complgte walkthrough of an example use case is given in Annex B.

7.2 BSOLink syntax

<?xml yersion="1.0"2>

<!-- Dlgital Item Adaptation ISO/IEC 21000-7 -->
<!-- S¢hema for Bitstream syntax description link >
<schem

vergion="ISO/IEC 21000-7"

1id=["BSDLink.xsd"

tarpetNamespace="urn:mpeg:mpeg2l:2003:01-BITA-NS"
xmlhs="http://www.w3.0rg/2001/XMLSchema
xmlhs:dia="urn:mpeg:mpeg21:2003:01-DIA~NS"
elepentFormDefault="qualified" attributeFormDefault="unqualified">

<influde schemalocation="DIA.xsdlL/>

<U=F #ESH A A A R A A A A A A A >
<!-I Definition of the BSDLinkType -=>

<= ###HHFEEHE A AR AR R A A R A R R R A R R R R A >

<cofjnplexType name="BSDEinkType">
<complexContent>
<extension - ‘base="dia:DIADescriptionType">
<sequence>
<element name="SteeringDescriptionRef" type="dia:ReferenceType"
minOccurs="0"/>
<element name="BSDRef" type="dia:ReferenceType"/>
<element name="BitstreamRef" minOccurs="0">
<complexType>
<attribute name="uri" type="anyURI" use="required"/>
</complexType>
</element>
<element name="BSDTransformationRef" maxOccurs="unbounded">
<complexType>
<complexContent>
<restriction base="anyType">
<attribute name="uri" type="anyURI"
use="required"/>
<attribute name="type" type="anyURI"
use="optional"/>
</restriction>
</complexContent>
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</complexType>
</element>
<element name="Parameter" type="dia:BaseParameterType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>

<= HEHHHHFHE A AR A A A R A A A A ——>
<!'--— Definition of the SteeringDescriptionType ==>
<= HHFSFHF A A A A A A A A A A A >

<complexType name="SteeringDescriptionType" abstract="true">
<complexContent>
<extension base="dia:DIADescriptionType"/>
</complexContent>
</complexType>

<l—— HEHHHHHHH A HA A AR AR A R A A R R ——>
<!-- Definition of the BaseParameterType -=>

<—= #HFHHFEHRHE A A AR A A R A A R R A R R R R R R R >

<complexType name="BaseParameterType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="name" type="QName" use="required"/>
</extension>
</complexContent>
</complexType>

SR 8 0 i i i
<!-- Definition of the ConstantType ==
SRt 8 i i A

<complexType name="ConstantType">
<complexContent>
<extension base="dia:BaseParameterType">
<sequence™»
<element name="Value" type="string"/>
</seguence>
</extension>
</complexContent>
</complexType>

O 5% o i A
<!-—Definition of the IOPinRefType ==
Ot o A

<complexType name="IOPinRefType">
COMPIexXCoTTtert
<extension base="dia:BaseParameterType">
<sequence>
<element name="Value" type="anyURI"/>
</sequence>
</extension>
</complexContent>
</complexType>

</schema>
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7.3 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 bitstream described by the BS Description, the BSD
Transformation and the parameters of the transformation.

SteeripgDescriptionRef 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’ Descriptign.
The target of this reference shall be of bs1 :BSDType:

BitstrgamRef Describes a reference to the bitstream descdribed by the target |of
BSDRef. This indication may also be provided®y the BSD itself.

uri Describes the URI of the described bitstream.

BSDTramsformationRef Describes a reference to a BSD Transformation. The target of this

reference shall be a transformation sheet. Multiple references point|to
different alternative implementations of the same BSD Transformation.

type Describes the namespace 0f'the BSD Transformation.

Parameter Describes an input parameter to the BSD Transformation.

Semanti¢s of the SteeringbDescriptionType:

Name Definition

SteeripgDescriptionType Tool for describing a steering description which governs the bitstregm
adaptation based on tools as specified within clause 8.

SteeringDescriptionType extends DIADescriptionType ahd
provides a base abstract type for a subset of types defined as part |of

the BSDLinkType. An example steering description [is
AdaptationQoSType as specified in clause 9.

Semanti¢s 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.
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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.

[ds)

emantics of the IOPinRefType:

Name Déefinition

JOPinRefType Describes a particular type of parameter with a variable valug, which is
the output of the steering description. The type ofithe value ¢lementis
then an anyURI identifying the relevant ‘torPin of thg steering
description.
NOTE The use of anyURT instead of I PREF allows referencind an T0Pin
of a steering description provided in apothér XML document.

Yalue Describes the value of the parameter.

7.4 BSDLink example

BXAMPLE The following BSDLink example uses the AdaptationQoS tool as a steering description and|an XSLT

style sheet for transforming the gBS Description. The parametér for the XSLT style sheet are references to 10P|ins of the

AdaptationQoS description. This means that the name of'the Parameter appears also in the XSLT style she¢t and the

Vealue is a reference to an id of an 10Pin. The actual value of the TOPin is provided by the adaptation decidion-taking

engine.

DIA>

</Parameter>

</Parameter>
</Desecription>
/DIA>

<Description xsi:type="BSDLinkType">

<SteeringDescriptionRéfjuri="rubik lena AQoS.xml"/>

<BSDRef uri="rubik,(léna gBSD.xml"/>

<BitstreamRef urisfrubik lena gBSD.jp2"/>

<BSDTransformationRef uri="rubik lena transform.xslt"
type="http://www.w3.0rg/1999/XSL/Transform" />

<Parameter_xsi:type="IOPinRefType" name="nLevels">

<Value>LEVELS</Value>

<Paragmefer xsi:type="IOPinRefType" name="nBitplanes">
<Value>BITPLANES</Value>

8.1 Introduction

Bitstream Syntax Description

8.1.1 Introduction to BSD-based adaptation

With binary media resources a variety of adapted versions can be retrieved from a single bitstream by
performing simple editing-style operations such as data truncation and simple modifications. 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.
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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 (BS Description, BSD). 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 BS 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 BS
Description itself must also be adaptable in order to properly reflect bitstream adaptations.

for examjple with an XSLT style sheet, and then generate back an adapted bitstream. In this way, Digital (tems

With su}; a description, it is then possible for a resource adaptation engine to transform the BS Descriptig{,
f

will be able to exchange Bitstream Syntax Descriptions and related transformations, for example in the)form
XSLT style sheets.

8.1.2 Adaptation architecture

Figure 8 depicts the architecture of a resource adaptation step. The architecture comprises the original
Bitstrearm and its Bitstream Syntax Description, one (or more) Bitstream Syntax Descfiption Transformation(s),
the resulting Transformed Bitstream Syntax Description, the Adapted Bitstream-and two processors, a BB
Descriptipn generator and a bitstream generator. The output produced in one @daptation step is an adapted
bitstream and possibly an updated BS Description (not appearing on the figure)that correctly references the
new bitsfream. This output enables the application of multiple successive adaptations. A walkthrough of thie

process [s given below.
Bitstream Syntax \
Description Generation

Bitstream Syntax

Bitstream Description

m Syntax \
Description

Transformation

. Transformed
Bitstream .
. Bitstream Syntax
Generation S
Description

Adapted
Bitstream

Figure 8 — Adaptation architecture

The BS Description generator parses a bitstream and generates its BS Description. The bitstream and its BS
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) BS Description transformation(s) is (are) selected to be applied to the input description. The result
of these transformations is a transformed BS Description, which is the base for the generation of the adapted
bitstream.
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It is pointed out 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.

8.1.3 BSDL and gBS Schema

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 BS 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 clause. With this language, it is then possible to design specific Bitstream Syntax Schemas
(BS Schemas) describing the syntax of a parucular coding format. These schemas can then be_uped by a
generic processor to automatically parse a bitstream and generate its description, and vice-versag

BSDL provides means for describing a bitstream syntax with a codec specific BS Schema. ‘This requires an
ddaptation engine to know the specific schema. In some use cases this is not desired,-for instarlce if the
ddaptation takes place on devices with constrained resources, e.g., in gateways and_proxies. In thege cases,
g codec independent schema is more appropriate. Therefore, a generic Bitstream-Syntax Schema (gBS
Jchema) 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
HSDL 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 descriptiong can be
dbtained with BSDL. Furthermore, the flexibility provided by BSDL for designing BS schemas allows jincluding
ddditional application specific information into the BS Description.

Depending on the application requirements one or the~other technology may be the most appropriate|

8.1.4 Bitstream Syntax Description transformation

NOTE The BS Description transformationiis’a non-normative process. A possible way is to apply an XSUT or STX
style sheet to the BS Description, as shown\in Figure 9. In order to ensure that a bitstream can be re-generafed by the
bjtstream generation process, it is required that the transformed BS Description still conforms to the gBS Schema or the
bitstream specific BS Schema.

XSLT
style sheet

STX
style sheet

Transformed

XSLT Processor BS Description

BS Description

Figure 9 — Architecture of BSD transformation

8.1.5 Multi-step adaptation

For some use cases, a sequence of adaptations is required or desired. Figure 8 shows one adaptation step. In
a multi-step adaptation architecture several such transformations are performed on the BS 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 BS Descriptions will be transmitted.
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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 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.

For this, a new description with the updated address information usually needs to be generated, for example
during the process which generates the adapted bitstream. This updating mechanism is not normative, but an
example process is proposed in the informative Annex D

8.1.6 Qrganization of this clause

As introquced above, this clause specifies a resource adaptation framework based on a language| named
BSDL.

BSDL is|built by introducing two successive sets of extensions and restrictions over XML Schiema. The firgt
set is required for the bitstream generation process and is referred to as BSDL-1. The second set is required
for the BS Description generation process and is referred to as BSDL-2. Subclause 8.2 gives an overview ¢f
this langliage and explains the relationship between the different schemas.

Subsequent, subclause 8.3 specifies the technologies required for the bitstream-géneration process, name
BSDL-1 jand the gBS Schema, which uses the Schema for BSDL-1 extensions. The bitstream generatio
process [is specified for both technologies as two normative processors, iamed BSDtoBin and gBSDtoBi
respectively.

o<

-

I~

Finally, subclause 8.4 specifies BSDL-2, i.e., the set of extensiens and restrictions required for the BB
Descriptipn generation process, which is described by the normative processor BintoBSD. Please note that
the genefation of a gBS Description (BintogBSD) is not normatively specified within this part of ISO/IEC 2100
It is poskible to generate different gBS Descriptions deseribing the same bitstream for different types (
applicatipns, e.g., by introducing different levels of detail*or using different marker tokens. Therefore, gB
Descriptions may be constructed using several techhiques, for example by transforming existing B
Descriptipns or during the encoding process of the bitstream.

TUrsSo

8.2 Bitstream Syntax Description Language

8.2.1 Qverview

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 XM
Schema|by adding a new-functionality, which is to enable a generic BSDL processor to generate a B
Descriptipn for a given bitstream, and to re-generate a bitstream using a corresponding BS Description.

For this,| and in a™fifst step, BSDL defines a set of built-in datatypes and attributes in a schema nam
Schema| for BSDL-1 extensions having the URN urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS g&s
namespace,«BS or gBS Schemas may then import this schema and use these built-in datatypes an
attributeg, hich 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 having the URN urn:mpeg:mpeg21:2003:01-DIA-
BSDL2-NS as namespace. 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.
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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, some 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 binany-encoded.
he bitstream conformance is therefore outside the scope of BSDL.

nnotation mechanisms of XML Schema

ML Schema provides two ways of adding application-specific annotations. Firstly, all'schema components
n contain an xsd:annotation component, which itself can contain an xs$dwappinfo component,
imtended as a placeholder for application-specific information. Secondly, all XML"Schema components allow
tributes with non-schema namespace, which leaves the possibility to add new attributes to somg schema
omponents by qualifying them with a specific namespace.

Q

HSDL-2 uses these features to define two kinds of language extensionsto)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.

he two types of extensions are qualified with the BSDL-2 namespace. Their syntax is specifigd in the
chema for BSDL-2 extensions given in subclause~8:4.2. Note that in XML Schema, application-specific
mformation does not intervene in the XML validation,"which means an XML Schema validator will nof validate
ne content of the xsd:appinfo schema component against its schema. The same applies to attributes with
on-schema namespace. It is therefore up to the BSDL parsers to check that the attributes and| schema
omponents with BSDL-2 namespace follow.the syntax specified in the Schema for BSDL-2 extensiofs.

=S (0 —

o 3 =

m.

pSDL parsers
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.

(wel

SDL-1 extensions may be used by both parsers, while BSDL-2 extensions are used by the BintoBSD parser
nly.

@]

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.w3.0rg/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.
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Lastly, B

SDL uses an escape mechanism in the form of an attribute named bs1: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.

8.2.2 Schema hierarchy

BSDL provides a number of bU|It—|n datatypes derived from XML Schema W|th a specific semantics in the

context
BSDL-1

urn :mp4

On top g
documer
are there
Descripti
extensio

Applicati

specification does not mandate any specific BS Schema. In order to conform with the BSDL specification and

thus be
to XML §
the Sche
import th
applicati

Furthern
namespa
generic §
BSDL-1

The diffe
ingrey a

th|s schema is deflned -- te R

extens;ons. The target namespace of
bg:mpeg21:2003:01-DIA-BSDL1-NS.

f this, BSDL introduces a number of language constructs defining new types of constraints on XM
ts. These constructs are added to the XML Schema language by using annotation meehanisms, and
fore ignored by XML Schema for the validation, but carry specific semantics in the)Context of BB
pon generation. These language extensions are defined in a schema named Schema for BSDL
ns. Its target namespace is defined as the URN urn:mpeg:mpeg21:2003:01(-DIA-BSDL2-NS.

bns may define Bitstream Syntax Schemas (BS Schemas) for multimedia coding formats. This

sed for bitstream and/or BS Description generation, a BS Schema isrequired to be valid with respe(
chema. For this reason, if a BS Schema uses BSDL-1 built-in datatypes, then it is required to impo
ma for BSDL-1 extensions. On the other hand, if it uses BSDL-2 extensions, it is not required fo
e Schema for BSDL-2 extensions since the BSDL-2 languag@eé ‘constructs are used in the schema
bn-specific annotation and thus ignored by XML Schema.

ore, this specification defines a generic Bitstreani<Syntax Schema (gBS Schema). The targégt
ce of the gBS Schema is defined as the URN urnimpeg:mpeg21:2003:01-DIA-gBSD-NS. This
chema uses BSDL built-in datatypes for bitstream generation and therefore imports the Schema fqgr
bxtensions.

rent inclusion mechanisms between the schemas explained above are illustrated in Figure 10. Boxgs
Fe normatively specified within this part.of ISO/IEC 21000.

Schema for
BSDL-1 Extensions

/X

imports imports

136

Codec-specific
gBS Schema BS Schema
L]
instance of 4
instance of
I
1 1
gBS Description BS Description

Figure 10 — Schema hierarchy
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8.3 Bitstream generation: BSDL-1 and gBS Schema
8.3.1 BSDL-1

8.3.1.1 Introduction

Structural aspects
A major aspect of the Bltstream Syntax Descrlptlon is that data should be embedded as element content and

e added to the output bitstream, then an external knowledge would be requwed to speC|fy in what order they
hould be processed. Any attribute declaration in the schema will therefore be ignored, as long as:it ig valid for
ML Schema except for the start and length attributes of the bs1 :bitstreamSegment. built-in|datatype,
hich carry specific semantics in the context of bitstream generation.

=S X O OS>

nother major principle is that a type must be assigned to each element of the instanee, since this is|required
p specify the encoding scheme of the element content. Consequently, mixed céontent models are pxcluded
om BSDL, since in this case the character data inserted between the child(elements of such an| element
ave no type assigned by the schema. When specified, the xsd:mixed attribute of xsd:complexType or
sd:complexContent shall be set to false.

X =h =

imilarly, the declaration of an element with no type or as an xsd:an¥Type Or xsd:anySimpleTygde cannot
e processed unless the type is superseded in the instance by the xsi: type attribute indicating g relevant
mple or complex type. Note that this behaviour cannot be fofced by the schema. It is up to the mgchanism
enerating the description to specify the type definition in the ‘instance.

© N T (N

—

astly, wildcard mechanisms (xsd:any) are prohibited in' BSDL.

o

patatype model in BSDL
AML 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 charactetize properties of the value space, individual values or lexical items.

HSDL 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 infeger. No
implicit binary representation may be assigned to this type, which is therefore excluded from BSDL. On the

183647).

S - = - S anyType Or
xsd: anySlmpleType is aIIowed in the schema onIy if the actual type is specmed in the mstance 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
8.4.1
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XML Schema built-in datatypes

The list of XML Schema built-in datatypes allowed in BSDL is given in the Table 4. 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.

Table 4 — List of XML Schema built-in datatypes used in BSDL

See Section Datatype name Encoding
length

3.3.1 xsd:normalizedString |Indefinite

3.24 xsd:float 4

3.25 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:unsignedsShort 2

3.3.24 xsd:unsignedByte 1

All integer types (xsd:long, xsd:int, xsd:sh@rt, xsd:byte) and their unsigned derivative

(xsd:unlsignedLong, xsd:unsignedInt, xsd:unsignedShort, xsd:unsignedByte) are encoded |
n. BSDL does not provide equivalent types for little endian, but the BS Schema author still has th

big endia

possibility to specify a little endian value by decomposing it into several ordered bytes.

xsd:fl

xsd:normalizedString is coded as US-ASCII. Note that the xsd:string type is not supported by BSD
since it dllows carriage return-and line feed characters whose processing is platform-dependent.

Other X
bitstrean
representation.

BSDL bdilt-in\datatypes
In additid

at and xsd:double are defined”in XML Schema as single (respectively double) precision 32-b
(respectipvely 64-bit) floating point type.oflEEE 754-1985 [8], and should be encoded as such.

ML Schema types‘are excluded from BSDL, either because they are not used in a multimed
, such as types related to dates, time or duration, or because they have no implicit binar

[CE=

it

=

[V

d

n-to the XML Schema built-in datatypes listed above, BSDL provides two built-in datatypes name

bsl:byteRange and bsl:bitstreamSegment. Their syntax is defined in the Schema for BSDL-1
extensions. They carry specific semantics in the context of bitstream generation specified in subclause 8.3.1.4
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.
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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:unsignedlLong, 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

H £ 4 L3 ol H + HS LE L] A H AN H 4 k. PN H
VAo e C (T T, TU UtV e A Ty P TISTTT OSTT UV e U/ TIave oAt Ul T~ CTToUUT Ty

—

he number of bits is calculated as the logarithm in base 2 of the xsd:maxExclusive valug,(rounded up to
ne next integer value.

—

Simple type derivation

As in XML Schema, the author of a schema may define his/her own datatypes by\deriving them fropn built-in
types. In the derivation by restriction, the facets constraining the values are(ignored by BSDL, ekcept for
ysd:maxExclusive as seen above. In the derivation by list, the different/items of the list are pinarized
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 x$1i:type
gttribute. Note that as for the use of xsd:anyType, there is no way té.force this behaviour in the schema.

8.3.1.2 Schema for BSDL-1 extensions

?xml version="1.0"?2>
!-- Digital Item Adaptation ISO/IEC 21000-7 -->
!-— Schema for BSDL-1 extensions -->
schema
version="ISO/IEC 21000-7"
id="BSDL-1.xsd"
targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:bsl="urn:mpeg:mpeg?l<2003:01-DIA-BSDL1-NS"
xmlns:dia="urn:mpeg:mpeg2l:2003:01-DIA-NS">
<annotation>
<documentation>
Schema forBSPL-1 extensions
</documentation>
</annotationp
<import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
schemahocation="DIA.xsd"/>

<—— HPRHHH AR A A A A >
<!-—x BitstreamSyntaxDescriptionType ==>
<bos AR AR A A A A >
<complexType name="BSDType" abstract="true">
<complexContent>
<extension base="dila:DIADescriptionType"/>
</complexContent>
</complexType>

<V—— H4#44H44H4HHHHHHFHHHHHHHFE SR ESHERHE ——>
Lll== BSDL Attributes ==
SRR i i i i i
<attribute name="ignore" type="boolean"/>

<attribute name="bitstreamURI" type="anyURI"/>

<V—— H4#44H44H4HHHHHHFHHHHHHHFE SR ESHERHE ——>
L[ == BSDL Built-in Datatypes ==
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SR 8 A
<simpleType name="byteRange">
<restriction>
<simpleType>
<list itemType="nonNegativeInteger"/>
</simpleType>
<length value="2" fixed="true"/>
</restriction>
</simpleType>
<complexType name="bitstreamSegment">
<complexContent>
<restriction base="anyType">
<attribute name="start" type="nonNegativelnteger" use="optional"y/>
<attribute name="length" type="nonNegativeInteger" use="required"/
</restriction>
</complexContent>
</cpmplexType>
</schema>
8.3.1.3 | Semantics of BSDL-1 structural extensions
The following attributes are to be used in the BS Description.
Name Déefinition
ignore Attribute indicating, when set to true, that the BSDL parser shoyld
ignore the current elementiand its descendants. This allows the BS
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 thesBS Schema with an xsd:fixed or xsd:default
attribute set testrue. In this case, the BSDL parsers will consider |ts
default valde’and hence ignore the corresponding element.
bitstrgamURI Attribute’ indicating the URI of the bitstream described by the currgnt
elemeént.
8.3.1.4 | Semantics of BSDL-1 datatypes extensions
The following datatypes are te be'used in the BS Schema as such or derived.
Name Déefinition
BSDTyp¢ Tool for describing the structure of the bitstream syntax. BSDType
extends DIABaseType and provides a base abstract type for the rqot
element defined within a BS Schema or the gbsd: gBSDType defingd
within the gBS Schema.
byteRange BSDL built-in datatype indicating the byte range of the resource
identified by the bitstream URI of the current element. 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.
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Name Definition

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 8.3.2) and shall not be used for BS Description generation
(BSDL-2).

Tlhe bs1:bitstreamURI attribute indicates the URI of the described bitstream. When relative, this'URI shall
be recursively resolved against the bitstream URI of the parent element, and so forth up to the-base URI of the
document or the URI indicated by the application, for example by the BSDLink description."Specifying the
hitstream URI at the root level allows factorising the bitstream URI declaration so that each element of type
Hs1:byteRange does not need to declare it. This process for resolving the URI is-identical to th¢ one for
resolving the base URI of an XML element with the bs1:bitstreamURI attribute;as specified in|the XML
Hase Recommendation [10]. See also the URI specification [11], and especially,section 5.2 and Anngx C.1 for
the relative URI resolution mechanism.

4

ote that strictly speaking, bs1:bitstreamSegment is not a datatype‘\as defined within XML Schema for
imple types, but a built-in complex type. For simplification, however; this specification does not make the
istinction when talking about BSDL-1 datatypes.

(o))

i

urthermore, the bs1:BSDType is not a BSDL-1 built-in datatype in the sense it does not carry specific
emantics in the context of Bitstream Generation. It is thus ‘processed by the BintoBSD processqgr as any
omplex content type.

Q O

8.3.1.5 BSDL-1 validity of BS Descriptions

—

his subclause specifies a set of validity constraints on BS Descriptions with respect to the| BSDL-1
pecification. No BSDL-1 validity on is defined on BS Schemas.

(7))

4

ote that the BSDL-1 validity does not guaranty that the bitstream generation process will succeed ol produce
e expected bitstream, in case for example if the indicated data ranges are incorrect.

—

The words in italic below referito:the XML and XML Schema terminologies [6][7].

A Bitstream Syntax Description is said BSDL-1 valid if the following conditions are met:

-+ ltis a well-formied XML document.

—+ There exists a schema conforming to W3C XML Schema, validating the BSD and producing a Post
Schema Validated Infoset (PSVI).

—+ MNolnon-ignored element has a mixed content.

— The PSVI can assign to each non-ignored, non-empty, simple conient element a BSDL-1 valid
datatype.

An element in the BSD is said ignored if at least one of the following constraints is met:

— It contains a bs1:ignore attribute whose value is true.

— Its type definition in the PSVI declares a bs1:ignore attribute with a default or fixed value set to true,
and this value is not overridden in the instance.

— One of its ancestor elements is ignored according to one of the two points above.
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A datatype is said BSDL-1 valid if it meets the following constraints:

— If the type variety is atomic, then it is either:
e the bsl:byteRange built-in datatype,
o one of the XML Schema built-in datatypes listed in Table 4 or
e auser-derived type deriving by restriction from XML Schema built-in datatypes.

— otherwise, if the type is a list, then its item type is an atomic type meeting the conditions above,

— othgrwise, if thetype s a omior, them itshoutd be overridden i the instance by the xs1: type attribute
with|a type meeting the constraints above.

Notes:

— The|BSDL-1 validity does not define any constraint on the values of the start and length attributes of th
bsllbitstreamSegment datatype, or the content of the bsl:byteRange elements. In particular, |i
doeg not check if the data range indicated by these types fall outside of the bitstream range.

—~ O

— The|BSDL-1 validity itself does not require importing the Schema for BSPL-1 extensions: this schema s
reqyired only if BSDL-1 extensions are used in the BS Schema.

8.3.1.6 | Bitstream generation with BSDtoBin

This subglause describes the recursive method producing a bitstream from its description (Figure 11).

Bitstream
BS Schema
B3DtoBin
(Transformed)
BS Description
Adapted
Bitstream

Figure 11 — 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 oOr 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:1list. A complex content element produces a segment of data, which is itself the result of the
contributions of its child elements.
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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 bsl:byteRange,
BSDtoBin reads the resource indicated by the bitstream URI of the element and copies the segment of data
indicated by the offset and length to the output bitstream. In the case of bs1:bitstreamSegment, BSDtoBin
copies the relevant dat ment only if th rrent element has no child element.

.3.1.7 Examples

XAMPLE 1 The following example illustrates the use of the bsl:ignore attribute. In BSDL-1, the bs]:ignore
tribute is used in the BS Description to indicate, if set to true, that the element it characterizesshould be skipged by the
SDtoBin parser. Note that it is also possible to set its default value in the BS Schema, (n\the example Qelow, the
omeOtherAnnotation element is declared in the schema with a default value for its attribute bs1:ignore det to true.
is thus not necessary to repeat the attribute in the BS Description.

his mechanism allows adding application-specific information in the description. without interfering with the|bitstream
neration. Such information may be the output of a post-processing step or any._annotation mechanism and, junlike the
gular description elements, is not read from the bitstream. If the BS Schéma is also used for BSDL-2,|it is then
cessary to indicate that the BintoBSD parser should skip the element declaration by setting the default or fixed value of
e attribute bs1:ignore to true. In the example below, the someOthetArnotation element declaration is gkipped by
e BintoBSD parser. On the other hand, the someAnnotation elemént declaration cannot be used in a BSDL{2 schema.

!-- Schema example -->
xsd:import namespace="urn:mpeg:mpeg2l:2003:01-BIA-BSDL1-NS"
schemaLocation="BSDL-1.xsd"/>

!—— This element declaration should nogybe used for BintoBSD —-->
xsd:element name="someAnnotation">
<xsd:complexType>
<!-- Whatever simple or complex “content here -->
<xsd:attribute ref="bsl:ignore"/>
</xsd:complexType>
/xsd:element>

!-—— This element is ighored by BintoBSD -->
xsd:element name="someOtherAnnotation">
<xsd:complexType>
<!-- Whatever“Simple or complex content here -->
<xsd:attribwte ref="bsl:ignore" default="true"/>
</xsd:comphexType>
/xsd:element>

!-— and{se' on -->
!-—¢Description example -->
réotElement>
Somehrrotation—loot =t rygel>Phig tewt G o —dgrored—byBSbEeRin

—pstigre¥
</someAnnotation>
<someOtherAnnotation>This text is also ignored by BSDtoBin
</someOtherAnnotation>

</rootElement>
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EXAMPLE 2

The following example illustrates the 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. Similarly, the another8BitInteger type is encoded on 8 bits.

<!-- the following type will be encoded on 4 bits -->
<xsd:simpleType name="ad4BitInteger">
<xsd:restriction base="xsd:unsignedByte">
<xsd:maxExclusive value="16"/>

</xsdfrestriction
</xsd:sfimpleType>
<!-- thg following type will be encoded on 4 bits -->
<xsd:sipppleType name="another4BitInteger">
<xsd:festriction base="a4BitInteger">
<xsfl:maxExclusive value="2"/>
</xsdfrestriction>
</xsd:sfimpleType>
<!-- thg following type will be encoded on 8 bits -->
<xsd:sipppleType name="a8BitInteger">
<xsd:fkestriction base="xsd:unsignedByte"/>
</xsd:sfimpleType>
<!-- thg following type will be encoded on 8 bits -->
<xsd:sifpppleType name="another8BitInteger">
<xsd:festriction base="a8BitInteger">
<xsfl:maxExclusive value="4"/>
</xsdfrestriction>
</xsd:sfimpleType>
NOTE The behaviour of the BiM encoding mechanism specified in ISO/IEC 15938-1 is the opposite of what [s
explained|here. While BiM uses the most constraining facet (i.e., the xsd:maxExclusive facet with the smaller value) {o
encode the value on the smaller number of bits, BSDL considers the less constraining facet.
8.3.2 generic Bitstream Syntax Schema
8.3.2.1 | Introduction
Subclauge 8.3.2 specifies the’generic Bitstream Syntax Schema for a flexible binary resource adaptation. Thie
gBS Schema imports the.S¢éhema for BSDL-1 extensions defined in subclause 8.3.1.2, includes the schemfa
document for unsignediinteger datatypes defined in 5.2 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.
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8.3.2.2 ¢gBS Schema syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 —-->
<!-- generic Bitstream Syntax Schema (gBSSchema) -->
<schema

version="ISO/IEC 21000-7"
id="gBSSchema.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-gBSD-NS"
xmlns="http:- Www w3 . 0org/20071 /XMT.Schema
xmlns:gbsd="urn:mpeg:mpeg21:2003:01-DIA-gBSD-NS"
xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<annotation>
<documentation>
Definition of generic Bitstream Syntax Schema (gBSSchema)
</documentation>
</annotation>
<import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS"
schemalLocation="BSDL-1.xsd"/>
<include schemalocation="UnsignedIntegers.xsd"/>

<U—— H4#44H44H4HHHHHSF AR HHHH A AR SRS HERHE ——>
L[== gBSDType definition ==
SRR 3 i i
<complexType name="gBSDType">
<complexContent>
<extension base="bsl:BSDType">
<sequence>
<element name="gBSDUnikt'" type="gbsd:gBSDUnitType"
maxOccurs="unbounded" />
</sequence>
<attributeGroup ref="gbsd:addressAttributes"/>
</extension>
</complexContent>
</complexType>

SRR 8 i i i i
L[ == Attributey\group definition ==
<U—— H4#44H4HH4HHARHHF A H AR A F AR AR EH SR HE ——>
<attributeGroupy name="addressAttributes">
<attribut@é mame="addressMode" type="gbsd:addressModeType" use="optional"/>
<attribute€ name="addressUnit" type="gbsd:unitsType" use="optional"/
<attrdibute ref="bsl:bitstreamURI" use="optional"/>
</attributeGroup>

<T—=0dFHfH AR E AR ——>
<SS gBSDUnit definition ==
U= HHHEHR AR >
<complexType name="gBSDUnitType">
<complexContent>
<extension base="bsl:bitstreamSegment">
<choice minOccurs="0" maxOccurs="unbounded">
<element name="Parameter" type="gbsd:paramType" />
<element name="gBSDUnit" type="gbsd:gBSDUnitType"/>
</choice>
<attribute name="syntacticallLabel" type="gbsd:labelType"
use="optional" />
<attribute name="marker" type="gbsd:markerType" use="optional"/>
<attributeGroup ref="gbsd:addressAttributes"/>
</extension>
</complexContent>
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</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>
</sfimpleType>
<I—f x**x**x Marker definition ****xkkookksk —_>

<sifnpleType name="markerType">
<list itemType="NMTOKEN"/>
</sfimpleType>
<!__ * ok ok Kk kk Kk Label definition Ahkrkhhkhrkhkhxk _—_>
<sijnpleType name="labelType">
<union>
<simpleType>
<restriction base="NMTOKEN">
<whiteSpace value="collapse"/>
<pattern value=":[":]+:[":]1+"/>
</restriction>
</simpleType>
<simpleType>
<restriction base="anyURI"/X
</simpleType>
</union>
</sfimpleType>

<=1 ftfSAEE A AR S A >

<!-7t Parameter defirdition ==
<=1 #EHHHHHHHSHHA A A AR AR A A >
<cojmplexType name="paramType">

<complexContent>
<extension base="bsl:bitstreamSegment">
<sequenee>
<glément name="Value" type="anySimpleType"/>
</sequence>

<atbribute name="name" type="gbsd:labelType" use="optional"/>
<attribute name="marker" type="gbsd:markerType" use="optional"/>
<attributeGroup ref="gbsd:addressAttributes"/>
</extension>
</leomplexContent>
</ comptrextyre
</schema>
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8.3.2.3 gBS Schema semantics
The semantics of the gBS Schema are defined as follows:
Name Definition
gBSDType Tool for describing the structure of a bitstream in a generic, codec independent
way.
ddressAttributes Describes a set of attributes to specify addressing informatjon. The

addressAttributes group includes the following attributes:

addressMode: The specification of the address mode can be-instg
three different ways and applies to the start and lefgth attri

ntiated in
butes: (1)

Absolute: absolute addressing, by specifying the number of units to be

parsed from the beginning of the bitstream; (2)(Consecutivg:

addressing, by assuming that the start of the specified section con
follows the previous section (in this case the start attribute does n

relative
secutively
pt need to

be instantiated); (3) offset: by specifying’ the offset to the start of the

previous section in units.

For (2) the previous section is defined to be the preceding sibli
element is the first child, then it assumes the start value of its paren
If a start attribute is instantiated in an element which is in addr
Consecutive, then the value of this attribute gives the offset of thi
to the previous element (sibling or parent if it is the first child). If the

hg. If the
element.
bss mode
5 element
tlement is

the first element in the gBSD, then the start attribute value is th¢ offset to

the beginning of the bitstream. However, if the element is the first ¢
the gBS Description>and the start attribute is not present, it ass
default start value:which is 0.

For (3) the-previous section which the offset references is defined
parent of this element.

addréssUnit: The address unit specifies the unit for the values o
start'and length attributes. It can be either bit or byte.

bsl:bitstreamURI: The URI identifying the bitstream describg

lement in
umes the

to be the

f both the

d by this

gBS Description, gBSDUnit, or Parameter element as spgcified in
subclause 8.3.1.
gBSDUnit Describes a segment of the bitstream by extending bsl:bitstreanSegment

from urn:mpeg:mpeg21:2003-01-DIA-BSDL1-NS, which contains sjtart and
length attributes.

For the scope of the address attributes, i.e., the attributes possibly used gs defined
within the addressAttributes group, specified within a gBSDUni{
following holds:

element

When specified within a leaf gBSDUnit element, i.e., a gBSDUnit element

without children elements, the scope is simply the element that c
attributes.

arries the

When specified in a gBsDUnit element that has children, then the scope is

the gBsDUnit element itself and all the descendants.

The gBsSDUnit 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.
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Name

Definition

syntacticallabel

Describes a syntactic label for a gBSDUnit element. This attribute 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 ClassificationSchemeAlias eleme

nt,

included in the DescriptionMetadata element of the DIA element.

Paramef

er

Describes a syntactical element of the bitstream by | extendi

bsl:bitstreamSegment from urn:mpeg:mpeg21:2003-01-DIA-BSDL]

NS, which contains start and length attributes. The value of-the syntactig
element in the bitstream is represented by the child element value and might
altered during the adaptation process.

For the scope of the address attributes, i.e., the attributespossibly used as defin
within the addressAttributes group, specified within a Parameter elems
following holds:

— The scope is simply the Parameter element that carries the attributes.

g
al

De

bd
nt

Value

Describes the value of the Parametex €lement. The actual value is given by t
content of this element and the datatype is specified in the instantiation by usi
the xsi: type attribute. This datatype can be either one of the XML Schema bu
in simple types that are allowed{in BSDL (see Table 4 in subclause 8.3.1.1) or
derived simple type. A library\of predefined datatypes is described in subclau
5.2.

ne
19
It-

a

name

Describes a syntactical name for the Parameter element. The syntax a
semantics of the name attribute are the same as for the syntacticallLabg
attribute.

hd
b1

marker

Describeswa ' handle to a segment of the bitstream described by a gBSDUnit or

element.of the bitstream described by a Parameter element. The mark
attribute is an optional attribute that can be assigned to gBSDUnit or Parametg
elements to support efficient bitstream adaptations by providing a handle

segments of the bitstream that should be altered or removed.

3a
3a
to

The gBS
integer d
Schema

Schemasincludes the schema document specified in subclause 5.2 which defines a list of unsigne
atatypes. Since this schema document has no defined target namespace, the types inherit the gB
namespace. In a gBS Description, they can be used with a prefix bound to the gBS Schem

faYay

O U

namespeé

oTs

Furthermore, these datatypes inherit specific semantics in the context of bitstream generation, which consists
in the binarization scheme specified by BSDL-1 (subclause 8.3.1.1).

Lastly, this schema document also represents the normative list of built-in unsigned integer datatypes a
gBSDtoBin processor shall implement on top of the XML Schema built-in datatypes listed in Table 4 and that
may be used for the gbsd: vValue elementin a gBS Description.
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Bitstream generation with gBSDtoBin

The gBSDtoBin process (Figure 12) 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 8.3.2.2.

1)

2)

3)

Tlhe gBSDtoBin process is specified as follows:

Bitstream

. | {Transformed)
gBSDtoBin gBS Description
Adapted
Bitstream

Figure 12 — Architecture of bitstream generation using gBSDtoBin

First the gBS Description is parsed as an XMk.document. A gBS Description comprises one
gBSDUnit elements. The following information can be retrieved from the Description
where its type is superseded by gBSDType using the xsi : type attribute:

i) addressUnit and addressMode: The default address unit and address md
throughout the description:

ii) bsl:bitstreamURI: The default URI of the bitstream this gBS Description is d
as specified in subglause 8.3.1.3.

gBSDtoBin thén,sequentially starts to step through the top-level gBSDUnit elements.
gBsDUnit element, the gBSDtoBin process shall verify whether this gBSDUnit elen
gBSDUnity'ob Parameter child elements. If there are such child elements, then gBSDto
recursively parse these child elements. This depth-first recursion shall continue until an
without \gBSDUnit or Parameter child elements is reached. In the special case when
gBSPUnit element of a gBS Description has address mode Consecutive and it carrie
attribute, the value of this attribute provides the offset to the beginning of the bitstream. If
attribute is absent, it assumes the default value which is 0.

or more
element

de used

escribing

For each
nent has
Bin shall
element
the first
s a start
the start

When an element without gBSDUnit or Parameter child elements is encounte

red, the

gBSDtoBin shall proceed as follows, depending on whether this element is a gBSbunit or a

Parameter element:

i) gBSDUnit: gBSDUnit elements describe segments of data of the original bitstream th

at do not

need to be altered. Therefore, gBSDtoBin shall simply locate this segment in the bitstream and
append it to the new bitstream. To locate this segment in the bitstream, the addressing scheme
of the gBS Schema (subclause 8.3.2.2) must be used. The information needed is: bitstream
location as specified by the bsl:bitstreamURI attribute, the unit used (bit or byte) as
defined in the addressUnit attribute, the addressing mode as defined in the addressMode
attribute and the start address and the length of the segment (in “units”) as specified by the
start and length attributes. The values of the bsl:bitstreamURI, addressUnit and
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addressMode attributes are determined by the scope semantics of these attributes as defined
in subclause 8.3.2.3. Each of the three address attributes that a gBSDUnit element does not
specify itself, inherits its value from the first ancestor of the gBsbunit element that does specify
it, otherwise it assumes the default value specified in the Description element with
xsi:type="gBSDType". 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:

) Absolute: Both start and length attributes must be specified. The start attribute of

\:jDDJ_JUILJI_L, y;VUD t:-lU UAdbt (abou:utc) pUD;t;UII ;II t:-lU U|iyi||a: bitbtlcdlll (uffoct fIUIII t:-
beginning of the bitstream) at which the segment begins. The bitstream is assumed to-staft
at 0 units.

Il) Consecutive: The length attribute is mandatory whereas the start attribute.is optiondl.
The segment represented by this gBSDUni t starts at the next unit (bit or ©yte) after the
end of the preceding element (previous sibling or parent, if the elementus-the first child).
The length of the segment is given by the value of the length attribute. If a starft
attribute is present, its value (n) provides the offset from the preyious sibling (or parent).
Therefore the beginning of the data represented by this gBsSDUnit element can be locate]
n “units” (bit or byte) after the end of the previous element.

Q.

Ill) offset: Both start and length attributes must be specified. The value of the star
attribute is the offset of this gBsDUnit from the _absolute start position of its pare
gBSDUnit.

o

i) Parameter: Parameter elements representrsyntactical elements the values of whi
may have been changed during the description transformation. Therefore, gBSDtoBin needs
correctly encode the value of the Parameter<element and append it to the new bitstream. T
value of the Parameter element is given by its value child element and the encoding format
shall be determined from the xsi:typer-attribute specified in the instantiation of the valu
element. In the case when the 1length attribute of the Parameter element specifies a leng
(L1) longer than the length (L2) implied by the datatype specified by the xsi:type attribute ¢f
the value element, then the.numerical value is encoded using the length specified by th
length attribute (L1). In this case, (L1-L2) preceeding zeros are padded to the binany
representation of the number. However, the actual value of the number is still restricted by th
datatype, i.e., its maximum value cannot exceed the maximum value specified by th
corresponding datatype” For gBSDtoBin processes that directly encode the new Paramete
value in the original- bitstream, it is possible to locate the position of the Parameter in th
bitstream following the same process as for the gBsDUnit element, as described above.

8.3.2.5 | Examples

EXAMPLE 1 The ) following example illustrates the usage of the addressMode, addressUnit a
bs1:bitstrgamURI attributes. These attributes can be defined at the highest level as well as within each gBSDUnit
Parametpr /€lement. The scope of these attributes is specified within subclause 8.3.2.3. When used within the
dia:Desfkription element with xsi:type="gBSDType" they define the default values, i.e., address mode, addregs
unit, and bitstream URI for the entire generic Bitstream Syntax Description (gBSD). The example below shows a gBSD,
which is typically for a Visual Elementary Stream conforming to the ISO/IEC 14496-2 specification. The
DescriptionMetadata element defines the classification scheme alias (MV4) as well as its URI, and the default values
for addressing are defined within the Description element. Additionally, the example contains several gBSDUnit
elements with a syntacticallLabel attribute and corresponding address values. The syntacticallLabel attribute
uses the classification scheme alias as defined in the DescriptionMetadata element to reference entries of the
corresponding classification scheme. The address mode for the address values — identified by their start and length
attributes — is derived from the addressUnit, addressMode, and bsl:bitstreamURI attributes. The
bsl:bitstreamURI attribute within the Description element defines the base URI for the entire gBS Description. On
the other hand, the bs1:bistreamURI of the second gBSDUnit element is relatively resolved against the base URI, i.e.,
the complete bitstream URI for this gBSDUnit element is http://mediasrv.somewhere.at/Content/akiyoIl.cmp.
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<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="Mv4"

href="urn:mpeg:mpeg4d:video:cs:syntacticallLabels"/>

</DescriptionMetadata>

<Description xsi:type="gbsd:gBSDType" addressUnit="byte"
addressMode="Absolute"
bsl:bitstreamURI="http://mediasrv.somewhere.at/Content/akiyo.cmp">

<gbsd:gBSDUnit syntacticalLabel=":MV4:VO" start="0" length="18"/>

bSO gBSDUNLIT Syntacticallapel="Mv4:I VOP™ Start="18" Iengtn="246241
bsl:bitstreamURI="akiyoIl.cmp"/>

<gbsd:gBSDUnit syntacticalLabel=":MV4:P VOP" start="4659" length="98"/%

<!-- ... and so on ... ——>

</Description>
/DIA>

XAMPLE 2 The following example illustrates the usage of the gBSDUnit and Pardmeter elements. The
ement describes a section of the bitstream. The example above already/ demonstrated the us
yntacticalLabel attribute. Within a gBSDUnit element it is also possible to overwrite the attributes defined
ia:Description element. The example below shows a fragment of a gBSD-for a JPEG2000 image. It
pmprehensive example and it additionally shows the usage of the Parameter‘element.

Q O » @ Mm

he gBSDUnit element with the syntacticalLabel attribute ":J2K%SI2" comprises a gBSDunit child elg
verwrites the address mode inherited from the dia:Descriptionelement. The information contained in this
ement (addressMode="Consecutive") applies to itself and-allhits child elements. Alternatively each chil
puld have an additional addressMode attribute in order to achieve the same result.

Q0 O -

BSDUnit
e of the
within the
s a more

ment that
BSDunit
i element

The Parameter elements with the name attribute ": J2KtXsiz" and ":J2K:Ysiz" specify the horizontal apd vertical

resolution of the image within the corresponding valuelelements. These parameters might be updated during the gBSD
tjansformation process, e.g., during spatial scaling; The gBsSDUnit elements with syntacticallabell attribute
"[: J2K:Comp siz" are marked properly in order-o ‘enable color reduction, i.e., adaptation from color to greygcale. The
marker values (C0, C1, C2) represent the color:components in the YUV color space.
The Parameter elements with the syntacticalLabel attributes ":J2K:EPHMarkefrsUsed",
": J2K:SOPMarkersUsed", and ":J2K: PrecinctsUsed" contain an addressUnit attribute (bit) which pverwrites
the address unit inherited from thetdia:Description element. In addition, these Parameters have datatypes from the
UnsignedInteger.xsd schema™("bl"). It should be noted that the value of the ":J2K:EPHMarkgrsUsed"
parameter element will be encoded on 6 bits (specified by the 1ength attribute) even though the datatype is "H1" which,
according to the UnsigmedInteger.xsd schema, means that the numerical value of the Parameter dlement is
restricted by the datatype;-i.e., it must be between 0 and 1. Preceding, extra bits are zero padded. The Pdrameter
element with the nagre attribute " : J2K: EPHMarkersUsed" will therefore be encoded as 000001.
dia:DIA>
<dia:PpescriptionMetadata>
<did:ClassificationSchemeAlias alias="J2K"
href="urn:jpeg:jpeg2000:cs:syntacticallabels"/>
</dia:DescriptionMetadata>
dia:Description i-type="gRSDType" addresslnit="hyte"
addressMode="Absolute" bsl:bitstreamURI="content/city.jp2">
<gBSDUnit syntacticallabel=":J2K:MainHeader" start="0" length="135">
<gBSDUnit syntacticallLabel=":J2K:SOC" start="0" length="2"/>
<gBSDUnit syntacticallLabel=":J2K:SIZ" start="2" length="49">
<gBSDUnit length="49" addressMode="Consecutive">
<gBSDUnit length="2"/>
<Parameter name=":J2K:LMarker" length="2">
<Value xsi:type="xsd:unsignedShort">47</Value>
</Parameter>
<Parameter name=":J2K:Rsiz" length="2">
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<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 syntacticallLabel=":J2K:Comp siz" length="3"

MarRSr="C0
marker="C1"/>

marker="C2"/>
</gBSDUnit>
</gBSDUnit>

<gBSDUnit length="14" addressMode="Consecutive">
<gBSDUnit length="2"/>
<Parameter name=":J2K:LMarker" length="2">
<Value xsi:type="xsd:unsignedShort">12</Value>
</Parameter>

addressUnit="bit">
<Value xsi:type="bl">0</Value>
</Parameter>

addressUnit="bit">
<Value xsi:type="bl">1</Vabue>
</Parameter>
<Parameter name=":J2K:PrecinctsUsed" length="1"
addressUnit="hit">
<Value xsi:type="bK1I">0</Value>

<gBSDUnit syntacticalLabel=":J2K:Comp siz" length="3"

<gBSDUnit syntacticallabel=":J2K:Comp siz" length="3"

<gBSDUnit syntacticallabel=":J2K:COD" start="51" length="14">

<gBSDUnit syntacticallabel=":J2K:Scod" length="1">
<Parameter name=":J2K:EPHMarkersUsed" length="6"

<Parameter name=":J2K:SOPMarkers®gsed" length="1"

</Parameter>
</gBSDUnit>
<!-——... and so og\>..——>
</gBSDUnit>
</gBSDUnit>
<!--... and so of }'.-—>
<Y gBSDUnit>
<pgBSDUnit syntagticallabel=":J2K:Tile" start="135" length="240232">
<!--...JPEG2000 Tile ...-->
<}/ gBSDUn¥t>
<pgBSpUntt syntacticallabel=":J2K:EOC" start="240367" length="2"/>
</dipyDescription>
</dia:DLA
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Figure 13 illustrates the gBSD example shown above. It shows the bitstream segments in different colors and the
corresponding syntactical labels. The marker values of the three color components are inside the boxes.

:J2K:Rs1iZ
k . :J2K:EPHMarkersused
:J2K:LMarker :J2K:Comp_siz £ 32K: Comp_siz

- 12K :SOC 1J2K:Ysiz £ 32K: Comp_siz :J2K:LMarker
. 1J2K:Xsiz - ] >
gBSDUNit ‘ gBSDUNi t

:J2K:PrecinctsuUsed

|
|
/ |
L e e el >l p » AN A >ra' pla' p

T
(¢

u

image). The resulting bitstream and its syntactical labels_ are illustrated in Figure 14. Color cd
:J2K:Comp_siz”) marked with C1 and c2 are removed andithe ":J2K:Xsiz" and ":J2K:Ysiz" parameters are

Co C1 CZ

[LL] [LL] (L] -

L
W
:J2K:SOPMarkersuse J

[t

:J2K:Scod
1J2K:S1Iz :J2K:COD

:J2K:MainHeader 1J2K:Tile

1 J2K: E

Figure 13 — Example of an original gBSD for an image

he following adaptations are now performed on the bitstream: reduction of the spatial resolution and reduct
plor components (i.e., from three components to one component,-which corresponds to an adaptation to a

pdated to the new resolution. Note that this kind of adaptations requires also some other modificatio
:J2K:Tile" which are not illustrated in the figure.

:J2K:Rsiz
. :J2K:EPHMarkersused
:J2K:LMarker :J2K:Comp_siz
(J2K:Ysiz :J2K:LMarker
1J2K:S0C 12K ST 2 > < :J2K:PrecinctsuUsed
gBSDUNi t \ ) gBSDUNit

-« el lals]
o S

:JZK:SOPNarkersUseL;» -

-

:J2K:Scod
:J2K:SI1z :J2K:COD

:J2K:MainHeader :J2K:Tile
> > -—

:J2K:EOC
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on of the
greyscale
mponents

hs in the

Figure 14 — Example of an adapted/transformed gBSD for an image
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EXAMPLE 3 The following example illustrates the 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 ICRAParentalRatingViolencecCs.

<dia:DIA>

<dia

:DescriptionMetadata>

<

H1a:ClassificationSchemeAlias alias="Mva"
href="urn:mpeg:mpegd:video:cs:syntacticallLabels" />

</dip:DescriptionMetadata>
<di4:Description xsi:type="gBSDType" addressUnit="byte"
addressMode="Absolute" bsl:bitstreamURI="Content/starwars.cmp">
<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" lengtdz="64"/>
Ll== ., @AEl @ @M o0, ==>
<gBSDUnit syntacticallLabel=":MV4:P VOP" start="98296" Aength="1713"/>
</gBSDUnit>
<gBSDUnit start="100009" length="68022" marker="violent=3">
<gBSDUnit syntacticallabel=":MV4:I VOP" start="160009" length="1825"/>
<gBSDUnit syntacticallabel=":MV4:P VOP" starts™01834" length="1780"/>
Ll== ., @AEl @ @M o0, ==>
<gBSDUnit syntacticalLabel=":MvV4:I VOP" starst="166802" length="1229"/>
</gBSDUnit>
<!-- ... and so on ... —-—>
</dla:Description>
</dia:D[A>
Figure 1§ illustrates the bitstream and its correspending syntacticallabel and marker attribute values from ifs
gBsSDunif elements as well as the adapted bitstream’and gBSD when removing gBSDunit marked with “violent-3".
Original Resource
described with
gBSD elements
:MV4:VO :MV4:P_VOP :MV4:P_VOP :MV4:P_VOP :MV4:_VOP
‘NMV4:I_VOP :MV4:1_VOP /
L e Y < > - > > i - / >
violent-5 violent-3
- Lan >
Adapted Resource
described with
—gBSDetements
:MV4:VO :MV4:P_VOP :MV4:P_VOP
:MV4:]_VOP
> » <—L>
violent-5
Figure 15 — Example of an original and adapted gBSD for video
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EXAMPLE 4 The following example illustrates the integration of gBS Descriptions into ISO/IEC 21000-2. The gBSD

describes the high-level structure of a resource. A Component within ISO/IEC 21000-2 groups a Resource wit

h 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"?2>
<did:DIDL>
<did:Item>
<did:Component id="component id">
dIoTDESCrIptor ta="JdEsSCriptor &
<did:Statement mimeType="text/xml">
<dia:DIA>
<dia:Description xsi:type="gBSDType" addressUnit="byte"
addressMode="Absolute">
<!-- place gBSDUnit elements here -->
</dia:Description>
</dia:DIA>
</did:Statement>
</did:Descriptor>
<did:Resource ref="URI to resource" mimeType="mime typé of resource"/>
</did:Component>
</did:Item>
/did:DIDL>

8.4 BS Description generation: BSDL-2

8.4.1 Introduction

his subclause defines a set of additional extensions on structural aspects of BSDL-2, and a set of &
bstrictions and extensions on its datatypes aspects.

=

4

ote that the BS Description generation-process does not require any new restriction on structura
nan the ones already required by the bitstream generation process.

—

(ariables

ne of the key features of\BSDL-2 is the use of variables, the value of which should be read
itstream. This is required-for example when a bitstream contains a segment of data, the length of
iven by another field-previously found in the bitstream. In order to parse this segment, the BintoBS
eeds to retrieve this. field and evaluate its value. It is therefore necessary to locate an upstream p
.e., previously found in the bitstream) and evaluate its value.

e liell(cllellall

While parsing a bitstream, the BintoBSD parser progressively instantiates the BS Description. As s
field is parsed, the corresponding XML element is instantiated and added to the Description. A data fi

nd evaluating this parameter in the partially instantiated BS Description.

dditional

aspects

from the
which is
D Parser
arameter

bon as a
pld which
locating

I%ngth or-number of occurrences depend on a field found earlier in the bitstream can thus be read by

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)
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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 (bs2:n0Occurs 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 (bs2: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.

— Valde of the bs2:1ength facet. In this case, the evaluation of the XPath expression should yield
numpber casted as an integer and the context node is the element, the type of which is constrained by'th
current facet.

If the dgscription is qualified, i.e., if the schema defines a target namespace, then the XPath’ expressi

should use a qualified name, and this, even if a default namespace is defined. Furthermore, éven though
prefix is lonly a local abbreviation of a namespace, the same prefix should be used for the schema and th
XPath expression, which is evaluated in the BS Description.

Note thaf to validate the instance, XML Schema does not require the prefixes used.in the instance to be th
same as|in the schema. However, when generating the BS Description, the BintoBSD software will use t
same pré¢fix such that the qualified XPath expression may be evaluated in thekgénerated BS Description.

Facets
BSDL-2 fintroduces a set of new facets to specify constraints on-BSDL and XML Schema datatypes. Sin

XML Schema does not allow a user to add his/her own facets, ¢hey are declared in the BSDL-2 namespa

and added to the xsd:restriction component via the annotation mechanism, i.e., th
xsd:anfotation/xsd:appinfo combination.

The list of BSDL-2 facets consists of bs2:1ength, bs2:startCode and bs2:endCode. They are used
constrain xsd:hexBinary, xsd:base64Binary@nd bsl:byteRange built-in datatypes. When applied
bsl:byteRange, note that the xsd: length facet does not indicate the number of bytes to read from t
bitstream, but the number of integers in thé.datatype, namely always two, corresponding to the start an
length information. This is why the Schema. for BSDL-1 extensions forbids the use of xsd:1length for furthgr
restricting bs1 :byteRange. Alternatively, the bs2: 1ength facet, which is ignored by XML Schema, can an
shall be pised with bs1 : byteRangerteindicate the length in bytes of the data segment to read.

Note thal if a datatype with indéfinite length (xsd:hexBinary, xsd:base64Binary and bsl:byteRangg)
is not coanstrained by either.‘an xsd: length, bs2:1length, bs2:startCode or bs2:endCode facet, th
the bitstream is parsed until'the end of file.

Restrictions on simple type derivation by list

The deriyation by-list shall be constrained by an xsd: 1length orabs2:1length facet such that the BintoBS
Parser khows ‘\how many items to read from the bitstream. If the number of items is a constant, then bo
xsd:lemdeh or bs2:1length may be indifferently used. Otherwise, bs2:1ength is required with an XPa
expression specifying the mumber.

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 BS
Description with the xsi : t ype 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 an 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 bs2:ifUnion component. The BintoBSD parser will evaluate the XPath
expression contained in the first bs2:1fUnion. If evaluated as true, then the element is read as the
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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 attrlbute giving a list of named types — does not aIIow the BintoBSD parser to fill the

: ) case, the
mtoBSD parser will produce a warning, and will not wrlte the xsi:type attrlbute Wlth no ix$i:type
gttribute, the BSDtoBin parser will use the first type as default. This mechanism is used in BSBL-2 ¢nly. The

gonditional statement is provided in the xsd:union, the BintoBSD parser will produce ‘a\warning and will
imstantiate the first type in the member types (similar behaviour to BSDtoBin as seen above). Same Qehaviour
iff all XPath expressions are evaluated as false.

8.4.2 Schema for BSDL-2 extensions

?xml version="1.0"?>
!-- Digital Item Adaptation ISO/IEC 21000-7 -->
!-— Schema for BSDL-2 extensions —-->
schema
version="ISO/IEC 21000-7"
id="BSDL-2.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-~DIA-BSDL2-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:bs2="urn:mpeg:mpeg21:2003:01-DEA~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>

<—— #HFHHFARDE A A AR A A R A S >

L[ == Ubllity types definitions ==
<U—— #4444 HEF 4 HH AR ——>
<!-- 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 onlss
-—>
<simpleType name="xPathExpression">
<restriction base="string"/>
</simpleType>
<simpleType name="booleanXPathExpression">
<restriction base="bs2:xPathExpression"/>
</simpleType>
<simpleType name="integerXPathExpression">
<restriction base="bs2:xPathExpression"/>
</simpleType>
<simpleType name="oneOrTwoHexBinary">
<restriction>
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<simpleType>
<list itemType="hexBinary"/>
</simpleType>
<minLength value="1"/>
<maxLength value="2"/>
</restriction>
</simpleType>

<—— #HFHHHERRHFAA AR A A AR RS S >

Lll== BSDL Attributes ==
N S R R T R T R T R R T D
<!-F The following attributes apply to

sequence, choice and all,
element and group when they are not at the schema level

<atftribute name="nOccurs" type="bs2:integerXPathExpression"/>
<atftribute name="if" type="bs2:booleanXPathExpression"/>

<!-F The following attribute applies to

sequence, choice, all, element and group

<atftribute name="ifNext" type="bs2:oneOrTwoHexBinary"/>
<!-F The following attribute applies to schema -->
<atftribute name="rootElement" type="QName"/>

U= #4#4#H44H 44 HEHHEF A HHH A A AR SRS ERSEE ——>

<!-F BSDL Facets ==

SR S i i i
<elpment name="length" type="bs2:numFacet"/>

<elpment name="startCode" type="bs2:hexBinaxyFacet"/>
<elpment name="endCode" type="bs2:hexBinaxyFacet"/>

AU S R i i o
<!-F Utility types definitions for facets -->
SR S R i i
<complexType name="numFacet">
<complexContent>
<extension base="annotated">
<attribute name="value" use="required"
type="bs2:integerXPathExpression"/>
<attribute name="fixed" use="optional" default="false"
type="boolean" />
</extension>
</complexContent>
</cpmplexType>

<copjplexTypesname="hexBinaryFacet">
<compléxContent>
<&xtension base="annotated">
<attribute name="value" use="required"
type="bs2:oneOrTwoHexBinary" />
gttripute mame=—"fIxed*use="optiorar—defaurt="fatse"

type="boolean"/>

</extension>
</complexContent>
</complexType>

<—— #HFHHFERRHFAAAA A E A A RS S >

Ll== BSDL Schema Components ==

<U—— #ddd4dAH4HHHHRH A AR A AR RS ——>

<!-- The following component is to be used as as child element
of xsd:union via the xsd:annotation/xsd:appinfo
combination -->
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<element name="ifUnion">
<complexType>
<complexContent>
<extension base="annotated">
<attribute name="value" type="bs2:booleanXPathExpression"
use="required"/>
</extension>
</complexContent>
</complexType>
</element>
schema>

[o]

.4.3 Constraints on the syntax of BSDL-2 extensions

Vhile BSDL-1 extensions consist in types definitions and attributes declarations,that can be us¢d in BS
chemas to carry specific semantics in the context of bitstream generation, BSDL<2 extensions introquce new
nguage constructs, such as conditional statements. In this respect, the Schéma for BSDL-2 extensions is
milar to a schema for schema.

(N <

hese extensions are added to the BS Schemas as XML Schema annetations and thus do not intgrvene in
the schema validation. In order to fully specify the syntax and usage' of the BSDL-2 extensions,|a set of
nstraints is therefore specified in this subclause in addition to the.ones defined in the Schema fof BSDL-2
tensions.

hese constraints are said static in the sense they can and.should be checked on the BS Schema bgfore and
independently from the BS Description generation process. The input bitstream is thus not required for
dghecking the constraints.

-+ The BSDL-2 extensions used in a BS Schéma shall meet the constraints specified in the Schema for
BSDL-2 extensions, plus the following constraints:

—+ The bs2:n0Occurs and bs2:1if attfibutes shall be used for the xsd:element and xsd:groug schema
components not immediately within“xsd: schema, and for the model groups xsd:all, xsd:chqdice and
xsd:sequence.

—+ The bs2:1ifNext attribute shall be used for the xsd:element and xsd:group schema comiponents
and for the model groups xsd:all, xsd:choice and xsd:sequence. Furthermore, it shall not be
simultaneously 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.

-+ When the_bg&?2:1ifNext attributes contains two hexadecimal values, then these values shall have the
same length and the first one shall be smaller than the second one.

—+ The~'BSDL-2 facets (bs2:length, bs2:startCode and bs2:endCode) shall be used |within a
xsd:appinfo schema component, itself included in a xsd:annotation, itself included in a

1 e . e o (ol niant deintian) Thoav obhaoll b e Ata deint th o £oll e PEAVA V11 S h
oU. LTOLL LULLUINSHTITYIC CUTTICTIUTTOUICUUTT). TTITY olfliadll VT UoSTU LU TTOUTUL UTTC TUITUWITTY /A IVIL C ema

and BSDL built-in datatypes: xsd:hexBinary, xsd:base64Binary and bs1:byteRange.

— When a bs2:1length facet is used in an xsd:restriction, then this xsd:restriction shall not
contain any other bs2:1ength, xsd:length, bs2:startCode or bs2:endCode facets.

— When one or several bs2:startCode or bs2:endCode facets are used in an xsd:restriction, then
this xsd: restriction shall not contain any other bs2:1ength or xsd: length facet.

— When the bs2:startCode or the bs2:endCode facets contains two hexadecimal values, then these
values shall have the same length and the first one shall be smaller than the second one.
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included in an xsd:annotation, itself included in an xsd:union.

than or equal to the number of member types of this xsd:union.

The bs2:ifUnion schema component shall be used within an xsd:appinfo schema component, itself

The number of bs2:ifUnion schema components used within a same xsd:union shall be smaller

8.4.4 Semantics of BSDL-2 structural extensions

Name

Definition

nOccur

Attribute specifying the number of occurrences of an XML Schen
particle (xsd:element and xsd:group when they~are not at t
schema top level, xsd:sequence, xsd:choice and xsd:all).

value is an XPath expression that should be resolved in the partig
instantiated BS Description as a number casted/into an integer.

ha
e
ts

ly

if

Attribute specifying a conditional expression on the occurrence of
particle (xsd:element and xsd:grdup when they are not at t
schema top level, xsd:sequence,ksd:choice and xsd:all).
value is an XPath expression that should be resolved in the partig
instantiated BS Description as@ boolean. This expression is evaluat
for each potential occurrence of the same particle.

a
ne
ts
ly
bd

ifNext

Attribute specifying a conditional expression on the occurrence of
particle, a global element or group. This expression is evaluated f{
each potential occurrence of the same particle. It contains one or ty
hexadecimal strings. In case two hexadecimal strings are specifig
they define a-range of possible values indicated by the minimum a
maximum.poundaries.

If onesstring is specified, then the particle is parsed if the sequence
next_bytes downstream is equal to the given value. If two strings 4

specified, then the particle is parsed if the sequence of next bytes|i

within the given range.

re

rootElq

bment

Attribute indicating the qualified name of the root element t
BintoBSD parser should start to parse.

he

Note thaf since b§2):'nOccurs is ignored by XML Schema, the allowed range declared by xsd:minOccur]
:maxO€curs should cope with the expected value. Similarly, if a bs2:if is specified, the
10ctutrs should be set to zero in case the condition is evaluated as false.

and xsg
xsd:mif

-
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8.4.5 Semantics of BSDL-2 datatypes extensions

Name

Definition

length

Facet specifying the length in bytes of xsd:hexBinary,
xsd:base64Binary and bsl:byteRange, and the number of items
in a derivation by list (xsd:1ist).

Its value is an XPath expression that should be evaluated in the

partially instantiated BS Descriplion as a number casfed into an
integer.

10)]

tartCode
gndCode

Facets constraining the data read by Axsd:hekBinary,
xsd:base64Binary and bsl:byteRange by @pecifying al flag or a
range of flags until which the bitstream should-be’read.

They contain one or two hexadecimal strings. In case two hekadecimal
strings are specified, they define a range’of possible values| including
the minimum and maximum boundaries. If one string is specffied, then
the bitstream is parsed until the sequence of next bytes downstream is
equal to the given value. If two\strings specified, then the bifstream is
parsed until the sequence ofnext bytes is within the given range.

For bs2:startCodesthe flag is exclusive, i.e., the bitstream|is parsed
up to the last byte before the given sequence of byte. For
bs2:endCode, the)flag is inclusive, i.e., the bitstream is pafsed up to
the last byte of the sequence.

Several sbs2:startCode and bs2:endCode facgts may
simultanéously be used in the same xsd:restriction. Infthis case,
the hbitstream is parsed until one of the flag is found. On the hand, it
should not be used simultaneously with the xsd:l1gqngth or
bs2:1length facets.

ilfUnion

Component specifying conditional statements on the membdr types of
a xsd:union. It contains an XPath expression that should be
evaluated in the partially instantiated BS Description as a boojean.

4

pgroddce the expected BS Description.

§.4.6 BSDL-2 validity of BS Schemas

This subclause'specifies a set of validity constraints on BS Schemas with respect to the BSDL-2 spedification.

ote that'the BSDL-2 validity does not guaranty that the BS Description generation process will succeed or

he words In italic below refer to the XML and XML Schema terminologies [6][ 7].

A BS Schema is said BSDL-2 valid if the following conditions are met:

— ltis a well-formed XML document.

— It conforms to the XML Schema specification.

— When BSDL-2 extensions are used, their syntax meets the constraints listed in 8.4.3.
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8.4.7 Run-time constraints during BS Description generation

NOTE 1 This subclause specifies an informative list of run-time constraints which are required during the BS
Description generation process, but do not intervene in the BSDL-2 validity mechanism. This list is not exhaustive and that
meeting these constraints does not guaranty that the BS Description generation process will actually succeed, since other
types of run-time errors not listed here may also occur, such as an error while evaluating an XPath expression. The
following constraints only apply to schema components that intervene in the BS Description generation process.

NOTE 2  When attempting to instantiate a BS Description element, its type shall be resolved either to a complex
content type (including bs1:BSDType and bsl:bitstreamSegment) or to a simple content type, in which case it

shall be arBSBi—2-valid-datatype-

NOTE 3 | When attempting to instantiate a BS Description element, and if its type is resolved to a complex content\typé¢
then its cgntent model shall not contain any element wildcard (xsd: any schema component).

NOTE 4 | A datatype is said BSDL-2 valid if it meets the following constraints: If the type variety is atomic, then it
either thel bs1 :byteRange BSDL-1 built-in datatype, one of the XML Schema built-in datatypes listed\in Table 4, or
user-deriyed type deriving by restriction from XML Schema built-in datatypes listed Table 4. OtherwjseNif the type is a lis
then its itm type is an atomic type meeting the conditions above, and it shall be constrained either by an xsd: lengt
or a bs2}f length facet. Otherwise, if the type is a union, then its member types should be‘atomic and conform to th
constrain on atomic types above.

[

NOTE 5 | The bs1:BSDType and bsl:bitstreamSegment built-in complex types,do not carry any semantics in the
context off the BS Description generation process and are thus processed as any complex content type.

8.4.8 BS Description generation with BintoBSD

U)

Subclauge 8.4.8 describes the recursive method of parsing a bitstream and progressively generating its B
Descriptipn by using the information provided by the corresponding BS Schema (Figure 16).

BS Seliema

BS

Bitstream BintoBSD -
Description

Figlire 16 — Architecturefor BS Description generation using Schema for BSDL-2 extensions

As in XNIL Schema, a BS"Schema may be represented by one or several schema documents. For the B
Descriptipn generation{process, a single schema document must be provided by the application to determin
the docyment element in the output BS Description. This schema document may import or include othg
schema Hocuments; within the same namespace or not, which may declare elements or define types used i
the BS Oescription generation process.

- = b U

The Blnt hRCMN nrannconr ctarte v tnctantintina tha pant Alamaant AfF tha A bt DQMN Tha Al Aian Af thic Alamaag

DO PTroTT OO0 Starto oy rotar ot g e T oo T Cro et U thic- Ottp Ut DO D i CrnoricC o triro—CTroeoT]

may be determined firstly by the application, then by the bs2:rootElement attribute. If no indication is
provided, and if only one element is declared globally in the root schema document, then the BintoBSD
processor shall use it. If indication provided by the application or the bs2: rootElement attribute cannot be
resolved, or if no indication is provided and several elements are declared globally, then the process fails.

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:1ist. A complex content element
corresponds to a segment of data that is further subdivided in smaller segments.
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The element content is 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 element is created and filled with the lexical representation of the parameter. Note that the
use of an xsd: fixed attribute in the element declaration 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.

A simple type is derived from an XML Schema or BSDL built-in type through a derivation tree where facets
nay be added at each level to further constrain the type. XML Schema facets are ignored except
sd:maxExclusive which specifies the number of bits used for an integer value as spgcified in
ubclause 8.3.1.1, and xsd: length which indicates the number of bytes to read for the xsd<hexBinary,
sd:base64Binary and bs2:byteRange datatypes. If several xsd: length facets are added thfoughout
ne derivation tree, then only the most constraining one is taken into account. If a bs2%ITengtH facet is
pecified, its XPath expression is evaluated as an integer in the instantiated BS~Description,|and the
orresponding number of bytes is read. If one or several bs2:startCode facets.are specified, |then the
itstream is parsed until a start code is found. If none of these facets are used, then'bytes are read until the
nd of file is found.

3

DO O W =t X 0 X

n the case of a complex content, BintoBSD recursively parses thescontent model as followg: for an
sd:sequence, then all the child particles are successively parsed. Foryan xsd:choice, one child particle
f the content model is parsed. For this, the BintoBSD parser will successively try each child parti¢le in the
ame order as they are declared in the schema, until one is successfully parsed. Lastly, for an xsd: al11, it will
bpeatedly try to parse each child particle until none can be found any longer or all have been ingtantiated
nce.

O 5 O O X —

I

or each particle, the BintoBSD parser will first evaluate the expressed constraints against thg already
stantiated elements and/or the bitstream content: if-a‘bs2:if attribute is specified, its XPath expression is
aluated against the partially instantiated BS Description; if a bs2: 1 fNext is used, the given sequence of
ytes is compared to the next bytes in the bitstfeam. If both conditions are evaluated as true, apd if this
article is an element declaration, then a new-&lement is created and appended to the output BS Desgription.

ach particle (xsd:element, xsd:group, xsd: sequence, xsd:choice or xsd:all) may occur @ number
times, possibly none, depending”’ on the value of its xsd:minOccurs, xsd:maxOccyrs and
s2:nOccurs attributes. If a bs2+nOccurs is specified, then the XPath expression is evaluat¢d as an
imteger against the already instantiated BS Description and the particle is parsed the corresponding number of
es. Otherwise, the particle)is parsed up to xsd:maxOccurs times. In both cases, when parging one
ccurrence of a particle, theybs2:1f and bs2:1fNext conditional statements are first checked in {he same
ay as described above for xsd:element.

he complex type-dérivation is processed as follows: in the case of a complex content extension, BintoBSD
first parses the)content model of the base type, followed by the extended content model. In the dase of a
mplex type-restriction, the full content model of the base type is repeated. The BintoBSD pafser thus
ignores thie_base type and parses the specified content model. In a simple content extension, the attributes
eclarations are ignored and the base type is parsed as described above for a simple type. Lastly, the simple
nténtrestriction case is the same as for a simple type.

8.4.9 Examples

EXAMPLE 1 The following example illustrates the use of the bs2: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.
In case this indication is not provided by the application, the bs2: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:eltl element.

© ISO/IEC 2004 — Al rights reserved 163


https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

<?xml v
<xsd:sc
xmlns
eleme

ersion="1.0" ?>

hema
:xsd="http://www.w3.0rg/2001/XMLSchema"
ntFormDefault="qualified"

targetNamespace="http://www.example.com/myNamespace"
xmlns:pref=" http://www.example.com/myNamespace "
xmlns:bsdl="urn:mpeg:mpeg2l:dia:2003:01-DIA-BSDL2-NS"
bs2:rootElement="pref:eltl">
<!-- Root element declaration -->
<xsd:[EIement name="eltl
<!-F and so on —-->
</xsdfelement>
<!-- RAnother global element declaration -->
<xsd:plement name="elt2">
<!-F and so on —--—>
</xsdjelement>
</xsd:sfhema>
EXAMPLIE 2 The following example illustrates the use of the bs2:nOccurs, bs2¢if“and bs2:1ifNext attributes.

The use df bs2:nOccurs and bs2: if attributes is similar to xsd:minOccurs and xsdimaxOccurs, i.e., it may apply

xsd:ele

On the gther hand, the bs2:ifNext may also be used in a global element declaration. In the example beloy

bs2:1fN
cannot bg

In the ex3

The Bintd
eltl. Sin
For this, i
stream to

Otherwise
to unbou
elt2 is
correspon

Otherwise
given by

xsd:max

[e]

ment and xsd:group when they are not at the schema top level, xsd: seQuence, xsd:choice and xsd:all.

—

ext is used in local element declarations (e1t1 and elt2) and imglebal element declaration (see e1t3), bl
used simultaneously in the global and local declaration of the same‘element.

mple below, the behaviour of the BintoBSD parser is the follewing:

BSD starts by instantiating a rootE1t. Since its content model is an xsd:choice, it then tries to instantia
ce the default value of xsd:minOccurs and xsdmaxOccurs is 1, it tries to instantiate one occurrence of |t.
first evaluates the boolean XPath expression given by the bs2: i f attribute and compares the next bytes in th
the value FFO1 given by the bs2:1 fNext attribute. If both conditions are true, then an e1t1 is instantiated.

[

[0

—

, BintoBSD tries to instantiate e1t2 an.indefinite number of occurrences since the xsd:maxOccurs value is s¢
hded. For this, it tests whether the next'bytes in the stream correspond to the sequence FF02. If yes, then g
barsed, and BintoBSD successively instantiates further occurrences of the e1t2 as long as the next byt
d to the FF02 sequence. In othetterms, the test on the next bytes is performed for each occurrence of e1t2.

[Z=]

[

(neither e1t1 nor elt2-could be instantiated), BintoBSD tries to parse e1t3. The number of occurrences
he XPath expression 6f-the bs2:nOccurs attribute which is evaluated in the instantiated DOM tree. Note th
Dccurs is set to uribdunded so that the output description is still valid with respect to the schema. BintoBS

=

then instantiates e1t3 tke)corresponding number of times. Even though the number of occurrences is fixed Hy

bs2:n0c
occurrend
with the s

Ifabs2:

turs, the test‘on-the next bytes (that should correspond to the bs2: i fNext value FF03) is performed for eadh
e. If the test is false before the number of occurrences has been reached, then the bitstream does not comply
chema and\BintoBSD fails.

i £.0rRDs2:1ifNext test is specified for a particle, then its number of occurrences should be set accordingly. |n

an xsd: 4

eguence, the xsd:minOccurs should be set to zero in case the test is false. In an xsd:choice on the othér

hand, the

optional occurrence of the particle is already implicit in the content model and does not need to be specified by

xsd:minOccurs
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<?xml version="1.0" encoding="UTF-8"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified"

targetNamespace="http://www.example.com/myNamespace"
xmlns:pref=" http://www.example.com/myNamespace "
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
xmlns:bs2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"
bs2:rootElement="pref:rootElt">

<xsd:element name="rootElt">
<xsd:complexType >

SdTcrnoice
<xsd:element name="eltl" bs2:if="someBooleanXPathExpressionHere"

bs2:1fNext="FF01">
<!-- type definition here -->
</xsd:element>
<xsd:element ref="pref:elt2" maxOccurs="unbounded" bs2:ifNext="FEQ2"/>

<xsd:element ref="pref:elt3" maxOccurs="unbounded"
bs2:nOccurs="someIntegerXPathExpressionHere" />

</xsd:choice>
</xsd:complexType>
</xsd:element>

<xsd:element name="elt2">
<!-- type definition here -->
</xsd:element>

<xsd:element name="elt3" bs2:1ifNext="FF03">
<!-- type definition here -->

</xsd:element>

/xsd:schema>

BXAMPLE 3 The following example illustrates\the use of facets constraining an indefinite length datafype. The
elxample below shows how the bs2:1ength facet is used to constrain the length of the bs1 :byteRange datatype with a
vpariable value for the MarkerData element; Furthermore, the xsd:1length is used to constrain the xsd:hgxBinary
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~nhame="MarkerData">
<xsd:gimpleType>
<xSdv¥restriction base="bsl:byteRange">
<xsd:annotation><xsd:appinfo>
<bs2:length value="../jp2:LMarker - 2"/>
</xsd:appinfo></xsd:annotation>
</xsd:restriction>
</xsd:simpleType>
Xsd:elementc
</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>
165
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EXAMPLE 4 The following example illustrates the 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 bs2:1ifUnion. If the result is true, then it instantiates a pref: b1 type. Otherwise, it evaluates the
XPath expression of the following bs2:1ifUnion and so on, until a type is found with no bs2:1ifUnion component or a
bs2: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="eltl">
<xsd:simpleType>
<xsd:union memberTypes="pref:bl pref:b2 pref:b3 pref:b4">
<ksd:annotation>
<xsd:appinfo>

<bs2:1fUnion value="../pref:someOtherElt &lt; 2"/>
<bs2:1fUnion value="../pref:someOtherElt &lt; 4"/>
<bs2:1fUnion value="../pref:someOtherElt &lt; 8"/>

</xsd:appinfo>
<Yxsd:annotation>
</xpd:union>
</xsdfsimpleType>
</xsd:ellement>

The Vide¢ 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_ehable 1 bslbf
Else
sprite_ehable 2 uimsbf

=}

When degigning a BSDL-2 schema, we declareg"a’single element sprite enable. Its type is defined as a xsd:unig
between bt:bl and bt:b2 (built-in types of 17and 2 bit long unsigned integer), and the test is defined as the XPa
expression mp4:video object layereverid = 2.

>

If an integer XPath expression cannot_be resolved, then the XPath API returns an exception. On the other hand, in th
same casg, a boolean XPath expression will return false. A false value returned by an XPath expression may thus meg
that the tgst was false or that it eould not be evaluated. This is why the test is specified in this order to cope with the cag
the paranjeter mp4 : video _ébject layer verid cannot be found.

® S5 @

<xsd:elfment nameg=s"sprite enable">
<xsd:pimpleType>
<xsfl:unicfi~memberTypes="bt:b2 bt:bl">
<ksd<{ayinotation>
<xsd:appinfo>

b .JI_IULIJI_ULI ctluc—"uly‘%. deuiubjchilaycLi CJ_J._'\:l -
</xsd:appinfo>
</xsd:annotation>
</xsd:union>
</xsd:simpleType>
</xsd:element>
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EXAMPLE 5 The following example illustrates the integration of BS Schemas and BS Descriptions into ISO/IEC

21000-2, the Digital ltem Declaration (DID).

<did:DIDL>
<did:Item>
<!-- ============ The BS Schema -=>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<xsd:schema targetNamespace="JP2" id="JP2 DIA BSSchema"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
—=—The BS Schema Nere... ——
</xsd:schema>
</did:Statement>
</did:Descriptor>
<!-- ============ The DIA Descriptions -~
<did:Descriptor>
<did:Statement mimeType="text/xml">
<dia:DIA>
<!-- ============ The BS Description ==
<dia:Description xsi:type="Jjp2:JP2 BSDescriptionType"
id="myBSD ID" xmlns:jp2="JP2"
xsi:schemalocation="JP2 #JP2 DIA BSSghema'>
<jp2:Codestream bsl:bitstreamURI="myImage-jp2">
<!-- The BS Description here... -->
</jp2:Codestream>
</dia:Description>
</dia:DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
/did:DIDL>

0

Terminal and network quality-of service

9.1 Introduction

Tlerminal and network quality.of service (QoS) addresses the problem of selecting optimal paramete
for media resource adaptation to satisfy constraints imposed by terminals and/or networks while m
the quality of service: ‘Therefore the AdaptationQoS tool specifies the relationship between co
feasible adaptation-operations satisfying these constraints, and possibly associated utilities (qualitieg
way, terminal and,network QoS management is efficiently achieved by adaptation of media resg
imposed constraints.

.2 Schema wrapper

" settings
hXimizing
hstraints,
). In this
urces to

ponents,

he-syntax of description tools specified in this clause is provided as a collection of schema conm

ocument,

these schema components should be gathered in a same document with the following declaration defining in

particular the target namespace, the namespaces prefixes and the imported namespaces.
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<?xml version="1.0"2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for terminal and network quality of service tools -->
<schema

elementFormDefault="qualified" attributeFormDefault="unqualified">
<import namespace="urn:mpeg:mpeg’:schema:2001"

<infplude schemalocation="DIA.xsd"/>

<inplude schemalocation="SingleValueDatatypes.xsd"/>
<influde schemalocation="VectorDatatypes.xsd"/>
<infplude schemalocation="MatrixDatatypes.xsd"/>
<influde schemalocation="BaseStackFunction.xsd"/>
<inplude schemalocation="ArgumentTypes.xsd"/>

version="ISO/IEC 21000-7"

d="AQoS.xsd"
targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg7="urn:mpeg:mpeg’:schema:2001"

schemalLocation="mpeg7-udp-2003.xsd" />

Additionally, the following line should be appended to the resulting schema doctument in order to obtain a wel
formed XML document.

</schema>

9.3 AdaptationQoS

9.3.1

This subflause (9.3) specifies syntax and semantics of the AdaptationQosS tool. The AdaptationQosS to
provides|the required information allowing the selection of optimal adaptation parameters.

The tool |has been designed in a modular way,"i.e., the data and their relationships are structured in module
which are the basic structural units for grouping the data. These modules can have one of the followin
representation formats:

IOPins providésthe interface of the modules. Each I0OPin is a uniquely identifiable variable globally declare

and refefenced from within a module. The value of an IOPin may be any value, possibly constrained to
(Continu( us<or diehrnfn) value range Qpnhifind h_\]/ the Axis element in the |IQPin declaration or to an external

Introduction

The UtilityFunctior provides a restricted set of adaptation operation points in a list format t
choose from.

The LookUpTabde"is a matrix representation format, enabling selection by interpolation of a
adaptation operation point and allowing extra info to be represented.

The stackFunction is a functional representation format.

p

-

d
A

y

retrieved parameter specified by the Getvalue element in the IOPin declaration. Two or more modules
referencing the same IOPin are linked, meaning that the referenced IOPin’s value should be the same for all
these modules. Furthermore, an IOPin can also be referenced from outside AdaptationQoS, allowing the
external retrieval of its attributed value as is the case in, e.g., the BSDLink tool.

Finally, the (continuous or discrete) value range of the IOPins can be further constrained by the Universal
Constraints Description tool as specified in clause 10.
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9.3.2 AdaptationQoS syntax

<V—— H4#44H4HH4HFHHHHFHHHHHHEF AR HHRHHH AR A S HSF AR AR RE ——>
<!-- Definition of AdaptationQoSType ==>
St 8 0 i i A

<complexType name="AdaptationQoSType">
<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name="Module" type="dia:BaseModuleType"
maxOccurs="unbounded" />
<element name="IOPin" type="dia:IOPinType" maxOccurs="undeundgd"/>
<element name="Constraints" type="dia:ReferenceType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
/complexType>

9.3.3 AdaptationQoS semantics

Name Definition

NdaptationQoSType Tool for describing the relationship‘between constraints, possible adaptations, and
qualities in order to support media resource adaptation for terminal anfl network
quality of service.

Module Describes a list of AdaptationQoS modules which can be linked together

JOPin Describes the globally declared interface of the modules for linking mofules and
for external referencing.

donstraints Describes a(reference to a list of constraints. The target of this reference shall be
UCDType-as specified in clause 10.

©

.3.4 AdaptationQoS example

HXAMPLE The following example illustrates the top-level structure of the AdaptationQosS description. It contains
one or more Adaptatiengos modules and one or more I0Pins used for internal linking and external referencing. The
description generatgf~ean choose the most appropriate representation format for a module: UtilityFunction,
HookUpTable, StagckFunction
DIA>
<DeseriptionMetadata>
<!-- optional description of Classification Scheme aliases —-->
</DescriptionMetadata>
in) ﬂw4p+4 0 IS = —"nd p+ﬁ+4 Pova) lep "
<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"/>
<!-- other possible IOPins -->
</Description>
</DIA>
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9.4 Ada

ptationQoS modules

9.4.1 Introduction

This sub
structura

clause describes syntax and semantics of the AdaptationQoS modules tool. The module is the basic
| unit to group data and describe their relationship. The following representation formats can be

chosen: UtilityFunction, LookUpTable and StackFunction

9.4.2 BaseModule syntax

<P #4H4H4HHHH A AR H A A A AR >
<!-- Dg¢finition of BaseModuleType ==>
<U—— #F#dd4HH4H4HHHHHE A EH A A AR >
<complg¢xType name="BaseModuleType" abstract="true">

<cofjnplexContent>

<extension base="dia:DIABaseType"/>

</cpmplexContent>
</complexType>
9.4.3 BaseModule semantics
Name Déefinition
BaseModluleType BaseModuleType extends DIZABaseType and provides a base abstrgct

type for all modules of the &daptationQoSType.

9.510Pin

9.5.1 Introduction

This subflause specifies syntax and,semantics of the ToPin tool. IOPins provide the interface for the modulgs.
They acf as a uniquely identifiable-variable. In essence, they allow the linking of modules and external
referencing. Modules are linked-wheén referencing the same globally defined IOPin, meaning that the IOPin}s
value should be the same in gaeh module. External referencing of IOPins allows the retrieval of their attributeld
value.

9.5.2 IQPin syntax

<l=— #EHHHEERFHEHH A A R R R >

<!—-- Dg

bfimition of IOPinType ==

<l—— #4

F A R A R R A A R R R A R R R ——>

<complexType name="IOPinType">
<sequence>

<element name="GetValue" type="dia:GetValueType" minOccurs="0"/>
<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="discrete" type="boolean" use="optional" default="true"/>
</complexType>
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9.5.3 IOPin semantics

Name Definition

I0PinType Tool for desribing the globally declared interface of the modules for linking
modules and for external referencing.

GetValue Describes the value to be assigned to the IOPin.

¢l d : e possible
values of the IOPin to a specified (discrete or continuous) valuerange.

Qefault Describes an element conveying the default value of an,rOPin that should
be conveyed to the resource adaptation engine if a solution is not fqund.

ild Describes a unique identifier for the TOPin enabling'it to be referenged.

demantics Describes a normative semantic which Jis\.dsed in conjunction with a
Classification Scheme. A CS that may bevlused for this purposg are the
AdaptationQoSCS or MediaInformationCs defined in annex A.2.2 and
A.2.10 respectively.

discrete Describes whether an IOPin is discrete-valued or not, in cases yhere the
Axis element is used. If set\{o true, the IOPIn is discrete-valued, and the
vector in the Axis element provides the set of allowable values fthe I0Pin
can take. If set to false,the minimum and maximum values of thg vector in
the Axis element provide the range of allowable values (including| minimum
and maximum values) of type IntegerVectorType Or FloatVedtorType
the IOPins takes® If the Axis element is of type BooleanvVectgrType or
TokenVectaexType, this attribute is always assumed to be true.

bl

OTE In case the discrete attribute is set to false, the values of the Axis element as a whole can be used as
pmpling points for interpolation in @ Module of type LookUpTableType

(/)]

[Le]

.6 UtilityFunction

9.6.1 Introduction

—

his subclause_specifies the syntax and semantics of the UtilityFunction tool. It desciibes the
blationship_between constraints, adaptation operators and utilities in a list format from which an appropriate
daptation\parameter setting should be selected.

AN

The’Tt4i1ityFunction describes the distribution of three key factors involved in media resource agaptation
adaptation operation (e.g., frame dropping, spatial size reduction, etc.), constraint (e.g.. bandwidth, power,
display resolution, etc.), and utility (e.g., objective or subjective quality) and their mapping relations in a list
form. The UtilityFunction is a kind of conceptual model that extends the conventional rate-distortion
(R-D) model, by allowing flexible considerations of diverse types of adaptation operations, constraints, and/or
utilities. Therefore, each of these factors involves multiple dimensionalities (space) and the constraint-utility
relationship represents analogous but broader concepts than the R-D relationships. As a result, the
UtilityFunction is able to encompass whole distributions over the three spaces and their mapping
relations in a compact form. Moreover, it allows efficient searching and selection in solving the adaptation
problems by directly describing the resource-utility relations along with their associated adaptation operations.

The usage of the UtilityFunction in terms of syntax and semantics is as follows. The Constraint
describes a set of sample points of the region of interest in the constraint space, and the
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AdaptationOperator describes one or more permissible adaptation operations meeting constraints
corresponding to each constraint point; the Utility indicates the value of video utility after the adaptation
specified by corresponding AdaptationOperator is applied. Note that this tool accommodates the cases
where multiple instances of constraint and/or utility are required by allowing multiple occurrences of
Constraint and Utility, respectively. In this manner, the UtilityFunction describes feasible
adaptation operators and their resulting utilities in a list format using a discrete set of sampled constraint
points as indexes.

9.6.2 UtilityFunction syntax

<= #
<!l-= 1
<= 44
<compl4g
<co
</c
</comp]
<compl4g
<co

FHS AR R R S >
efinition of UtilityFunctionType ==>
R i i

bxType name="UtilityFunctionType">
mplexContent>
<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>
bmplexContent>
lexType>

exType name="UFDataType">
mplexContent>
<extension base="dia:DIABag&Tlype">
<sequence>
<element name="Values" type="dia:VectorDataType"/>
</sequence>
<attribute name="iOPinRef" type="IDREF" use="required"/>
</extension>

</cpmplexContent>

</complexType>

9.6.3 UtilityFunction’semantics

Name Definition

UtilityEdnctionType Tool for describing the mapping relations among feasible adaptatipn
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 T0Pin specification.
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Name Definition

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 constraint point, an adaptation operation and utility values
can be specified. Specific semantics are given in the associated 10Pin

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 De speciiied. Speciiic semantics are given in the associaigd IOPin
specification.

JtilityRank 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 4 sense of
quality in the case that the used adaptation operater gives ingonsistent
quality values depending on the implementation,,instead of reprgsenting a
numerical value of quality using the Utility.(The values are ofdered so
that the association of a constraint point, an adaptation operation apd a utility
rank can be specified.

UFDataType Tool for specifying the vector of valuegs,

VYalues Describes a list of values.

ijOPinRef Describes a reference to a glébally defined T10Pin.

9.6.4 UtilityRank syntax

OO 1 i i A
!-— Definition of UtilityRankType ==>
Vo= HHEHHH AR R S >
complexType name="UtilityRankType">
<simpleContent>
<extension base="diawpositivelIntegerVector">
<attribute nafme="consistencyFlags" type="dia:consistencyFlagsTypg"
use="opthonal"/>
</extension>
</simpleContent»>
/complexType>
simpleType ©tame="consistencyFlagsType">
<restriction>
<simpleType>
<list itemType="boolean"/>
</simpleType>
<minLength value="1"/>
£/restriction>
</simpleType>
<simpleType name="positivelntegerVector">
<restriction>
<simpleType>
<list itemType="positiveInteger"/>
</simpleType>
<minLength value="1"/>
</restriction>
</simpleType>
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9.6.5 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 attribite
corresponds to the rank of the same position in the list of the utility rank:

9.6.6 UtilityFunction example

EXAMPLE 1 The following example illustrates the use of the AdaptationQoS description tool using th

UtilityFunction. The UtilityFunction describes a feasible set of adaptation operations’satisfying the constrain

each of which is represented by one or more adaptation operators, with associated utilities in a list format using a discref

set of constraint point as indexes. In this example, the combination of adaptation methods of frame dropping and DC

coefficien
described
values of
certain ad
satisfying
and a cq
1,200kbp
dropping

(COEFF_T

dropping is used for bitrate adaptation to the given constraint of bandwidth,” and a PSNR-measured utility
. Specific semantics of instantiated adaptation operator, constraint, utility_are specified by using IOPins. Th
constraint are ordered so that the association of a constraint point, a-set of adaptation operators representing
aptation operation and a corresponding utility value can be specified) ffthere exist multiple adaptation operatior
the same constraint value, the value of that point is repeated to associate each feasible adaptation operatig
rresponding utility. For instance, there exist two adaptation“\Operations satisfying the given bandwidth

: one is coefficient dropping with the value of (COEFF DROPPING=0.21), the other is combination of fram
with the values of (B_FRAMES=1, P FRAMES=sP)\"and coefficient dropping with the value
ROPPING=0.009); the two adaptation operations have the PSNR values of 32.48 and 31.40, respectively.

D =S5 0 O D0 -0+ 0

bf

<DIA>
<Des
<

</De

<Des
<

1000 84

CriptionMetadata>
ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />
EcriptionMetadata>
Cription xsi:type="AdaptationQoSType">
Module xsi:type="UtilityFunctionType">
<Constraint iOPinRef=“BANDWIDTH">
<Values xsi:type="IntegerVectorType">
<Vector>¥51 1359 1200 1200 1071 1071 1071 941 814 814 814 1296 1000 1000
P 744 909 712 600,396 359 331 293 255 217</Vector>
</Valueg>
</Constralnat>
<Adaptat@WonOperator iOPinRef="B FRAMES">
<Values xsi:type="IntegerVectorType">
<Vector>0 001 01 2001210121122 222222 2</Vector>
</Values>

€J/AdaptationOperator>

0.4 0.5

<AdaptationOperator iOPinRef="P FRAMES">
<Values xsi:type="IntegerVectorType">
<Vector>0 0 0 0 0 00 0O0O0OO0OO0OO0OOOOOOO444 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
0.2 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5</Vector>
</Values>
</AdaptationOperator>
<Utility iOPinRef="PSNR">
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<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"/>

<IOPin semantics=":AQoS:2.1" id="PSNR"/>

<IOPin semantics=":AQoS:3.1.1" id="B FRAMES"/>

10FIN semantlcs=".AU0S 3. 1. 1d="F EFRAMES
<IOPin semantics=":AQoS:3.1.3" id="COEFF DROPPING"/>
</Description>
/DIA>

BXAMPLE 2 The following example shows how audio adaptation might work using the UtilityFunction. Sugpose that
we want to stream a song on the CDMA2000 1x. For a network adaptive streaming MOD (service, constraint, 4 plausible
spt of audio adaptation operations, and resultant sound quality are described. The gOnstraint is imposed by dynamic
changes in available network bandwidth of the CDMA2000 1x. The bandwidth varies from™6 to 86 kbits/sec. The following
QoS description illustrates the usage of two audio adaptation operations: Scalable.Audio and Channel Dropping. For the
bandwidth ranging from 86 down to 44 kbps only Scalable Audio operator is used, so that enhancement laygrs of the
lgyered bitstream such as MPEG-4 BSAC are truncated. When the available network bandwidth decreases even further,

h audio channel is dropped by Channel Dropping adaptation method\to satisfy the limited network pandwidth
NUMBER_OF_CHANNELS = 1, CHANNEL_CONFIGURATION = M){ The values of audio quality represented by DI
Distortion Index) are specified at each adaptation operation. The different sets of adaptation operations can bechosen in
rder to maximize DI values.

o —~—qQ

DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA~AdaptationQoSCS-NS"/>
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Module xsi:type="UtilityFunctionType">
<Constraint i10OPinRef="BANDWIDTH">
<Values xsi:type="IntegenrVectorType">
<Vector>16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 ¢0 62 64
g6 68 70 72 74 76 78 80 82\84 86</Vector>
</Values>
</Constraint>
<AdaptationOpefrator iOPinRef="LAYERS OF SCALABLE AUDIO">
<Values xsi*type="IntegerVectorType">
<Vector®2y7 25 23 21 19 17 15 13 11 9 7 5 3 1 21 20 19 18 17 16 15 14 13 12 |11 10 9
8 7 6 5 4 3 2N1)0 </Vector>
</Valués>
</AdaptationOperator>
<AdaptationOperator iOPinRef="NUMBER OF CHANNELS">
<Values xsi:type="IntegerVectorType">
<Vector>1 111111111111 1000000000000O000000O0O0TC0O0
YMectoxr
</Values>
</AdaptationOperator>
<AdaptationOperator iOPinRef="CHANNEL CONFIGURATION">
<Values xsi:type="TokenVectorType">
<vector>» M MMMMMMMMMMMM LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR
LR LR LR LR LR LR LR</Vector>
</Values>
</AdaptationOperator>
<Utility iOPinRef="DI">
<Values xsi:type="FloatVectorType">
<Vector>-2.77 -2.63 -2.48 -2.41 -2.35 -2.33 -2.33 -2.23 -2.18
-2.09 -2.02 -1.90 -1.70 -1.64 -2.43 -2.37 -2.37 -2.35 -2.35
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=2.37 =2.35 =2.32 =2.26 =2.22 =2.19 =2.13 =2,05 =2,01 =1,93
-1.81 -1.74 -1.60 -1.42 -1.36 -1.28 -0.80</Vector>

</Values>
</Utility>
</Module>

<IOPin semantics=":AQoS:1.1.1" id="BANDWIDTH"/>
<IOPin semantics=":AQ0S:2.4" id="DI"/>
<IOPin semantics=":AQ0S:3.6.1" id="LAYERS OF SCALABLE AUDIO"/>
<IOPin semantics=":AQ0S:3.7.1" id="NUMBER OF CHANNELS"/>
<IOPin semantics=":AQ0S:3.7.2" id="CHANNEL CONFIGURATION"/>
</Descfiption

</DIA>

9.7 Look-up table

9.7.1 Introduction

This subglause specifies the syntax and semantics of the LookUpTable tool. A LookUpTable is a gener

matrix r

The axe$ should be declared in the same order as the dimension of the matrix-in"the Content element, 3

specifie

the IOPif value to the specified (continuous or discrete) value range. Multiple’ contents can be specified, eag

[¢]

resentation of data and their relationship, consisting of axes and related content.

(2

in ISO/IEC 15938-5. An axis can be globally declared in the refereficed IOPin element, constrainin

- Q

having th
9.7.2 L
<I—— #4
<!-- Dg
<I—— #4
<compld

<co

e same dimensions, relating to the same axes but with different\Content values and types.
ookUpTable syntax

BREEEEEEEEEE R TR R R b

bfinition of LookUpTableType ==
EREEEEEEEEEEEEEEEEEE R R b

bxType name="LookUpTableType">

mplexContent>

<extension base="dia:BaseModuleType">
<sequence>

<choice maxOccuns="unbounded">
<element name="Axis" type="dia:AxisType"/>
<element/mame="AxisRef" type="dia:AxisRefType"/>

</choice>

<element~name="Content" type="dia:ContentType"
maxOecurs="unbounded" />

</sequence>
</extensign>
</cpmplexCongent>
</complexType>
9.7.3 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 10Pin containing the globally declared 2xis.
Content Describes the content of the multidimensional table.
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V= #4444 4HHHHHEFHHHHHHH A AR A SR HHHERHEF AR ——>
<!-- Definition of AxisBaseType ==
SRR 8 0 i i A

<complexType name="AxisBaseType">

<complexContent>

<extension base="dia:DIABaseType">

<sequence>

</sequence>

</extension>
</complexContent>
/complexType>

<complexContent>

</extension>
</complexContent>
/complexType>

<complexContent>

</extension>
</complexContent>
/complexType>

<element name="AxisValues" type="dia:VectorDataType"/>

<attribute name="roundingMethod" type="mpeg7:termReferenceType"
use="optional" />

<attribute name="defaultIndex" type="nonNegativeInteger!
use="optional" />

V= HHHHHH AR R R R >
!-— Definition of AxisType =3
I 5 i i i ki

complexType name="AxisType">

<extension base="dia:AxisBaseType">
<attribute name="iOPinRef" type="IDREF" use="required"/>

D= HAHHHH AR R R R R >
!-— Definition of AxisRefType ==
I 5 1 i i i i
complexType name="AxisRefType">

<extension base="'dia:DIABaseType">
<attribute name="i10OPinRef" type="IDREF" use="required"/>

9.7.5 Axis semantics

Name Definition

NxisBaseType Tool for describing an axis of the multidimensional table.

NxdisValues Describes the coordinate values of the axis. Numerical values| shall be
apcu;ﬂcd ;II dOL;UIId;IIU UIdUI .

roundingMethod Describes the rounding method for this axis, used when values do not
coincide with the axis values. The CS that must be used for this purpose is
the AgoSRoundingMethodCs defined in annex A.2.3. As it is optional, the
rounding method (if at all applicable) is supposed to be
urn:mpeg:mpeg2l:2003:01-DIA-AQoSRoundingMethodCS-NS:1
(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.
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Name Definition

AxisType Tool for describing an axis of the multidimensional table. It extends
AxisBaseType with an iOPinRef attribute.

iOPinRef Describes a reference to the 10Pin containing the Axis declaration.

AxisRefType Describes a reference to an T0Pin containing the Axi s globally defined.

9.7.6 (ontent syntax

SR & i o o i i o
<!-- D¢finition of ContentBaseType ==
SR & o o o

<complg¢xType name="ContentBaseType'">

<copmplexContent>
<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>
</cpmplexContent>
</complexType>

<V—— HFHHHHHHHHA AR AR R R >
<!-- D¢finition of ContentType ==
<V—— #FH4HH4HH4HHHHHEFHHHHHHH A AR A SRS H AT RS H SRS ——>

<complg¢xType name="ContentType">
<copmplexContent>
<extension base="dia:ContentBaseType">
<attribute name="iQORinRef" type="IDREF" use="required"/>
</extension>
</cpmplexContent>
</complexType>

9.7.7 (ontent semantics

Name Definition

ContentBaseType Tool for describing the content of the multidimensional table.

Conten X ctlucb Dbbblibcb d IIIui‘liU‘ilIIUIIbiUIIdi Illdtl i)\ bUlItdilIillg ‘liIU bUIIiUIIt Vdiucb.

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. If this attribute
is not specified its value is suppose to be false.
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Name Definition

ContentType Tool for describing the content of the multidimensional table. It extends
ContentBaseType with an 10PinRef attribute.

iOPinRef Describes a reference to a globally defined 10Pin.

7.8 LookUpTable example

XAMPLE The following example shows the use of LookUpTable to describe the relationship between, @n the one
nd, angle and distance, and, on the other hand, required quality for 3D view-dependent texture decoding. It gllows one

o =+

encode the data in a matrix-like fashion together with the properties of the data. For each-dimension, @n axis is
escribed which encloses the properties of data along that dimension, such as the rounding method-for data selgction.

DIA>
<DescriptionMetadata>

</Axis>

</Axis>

<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCSFNG" />
<ClassificationSchemeAlias alias="RM"
href="urn:mpeg:mpeg21:2003:01-DIA-AQoSRoundingMethodCS-NS" />
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">
<Axis 10PinRef="DISTANCE" roundingMethod=":RM:3">
<AxisValues xsi:type="FloatVectexIype">
<Vector>1 5 10 20 30 50 754L100</Vector>
</AxisValues>

<Axis 10PinRef="ANGLE" roundingMethod=":RM:3">
<AxisValues xsi:type="FloatVectorType">
<Vector>0 15 30 ¥%) 60 75</Vector>
</AxisValues>

<Content iOPinRef='QUALITY">
<ContentValues mpeg7:dim="8 6" xsi:type="FloatMatrixType">

<Mat pdx>
06489 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"

<IOPin id="ANGLE"

</Description>
</DIA>

semantics=":AQ0S:2.1"/>

semantics=":AQ0S:4.1.1"/>
<IOPin id="DISTANCE"

semantics=":AQ0S:4.1.2"/>
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9.8 Stack function

9.8.1 Introduction

This subclause specifies the syntax and semantics of the StackFunction tool. It allows to express
mathematical relationships between IOPins. This tool allows specification of the value of one IOPin as a
function of values of other IOPins, constants, external data, data referenced by semantics, and values of
IOPins that are chosen decisions in previous adaptation units. The function is specified using the
BaseStackFunction tool specified in clause 5.4, with arguments as specified in clause 5.5, and operators

as specifiecHnthe-StackFunctionOperator ES{(ArexAZSH——mmmm ——————————

The chosen ArgumentTypes used in the function are: InternalIOPinRefType Or SemanticalR&EFTyp
for specifying other IOPins in the AdaptationQoS as arguments; ConstantTypes for specifying constants a
arguments; SemanticalDataRefType for specifying semantically resolved external data as..arguments;
ExternglIntegerDataRefType, ExternalFloatDataRefType, ExternalNMTokenDataRefType, Qr
ExternglBoolDataRefType for specifying various types of external data as harguments; and
InterndlIOPinRefType or SemanticalRefType with delay attribute greater than zero for specifying
IOPin values chosen in past adaptation units as arguments

n O

9.8.2 StackFunction syntax

SRR £ i A
<!-- D¢finition of StackFunctionType ==>
<= HFHHHHHHHHA AR R A >

<complg¢xType name="StackFunctionType">
<copplexContent>
<extension base="dia:BaseModuleType">
<sequence>
<element name="StackFunction® type="dia:BaseStackFunctionType"/>
</sequence>
<attribute name="iOPinRef" *Cype="IDREF" use="required"/>
</extension>
</cpmplexContent>
</complexType>

9.8.3 StackFunction semantics

Name Déefinition

StackF@nctionType Tool for describing the data in a numerical function format using|a
BaseStackFunction.

StackFinction Describes a mathematical expression using a BaseStackFunction.

i0OPinR¢f£ Describes the IOPin whose value is returned by the stack function.

9.8.4 StackFunction example

EXAMPLE 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 description 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
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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>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
<ClassificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>
</DescriptionMetadata>

DESCTIPTION X31:Cype="AdaprtationuosTyDeE
<Module xsi:type="LookUpTableType">
<AxisRef i0OPinRef="FRAME"/>
<AxisRef iOPinRef="LAYERS"/>
<Content iOPinRef="MSE">
<ContentValues xsi:type="FloatMatrixType" mpeg7:dim="6 41>
<Matrix>
10.
12.
15.
11.
9.
8.2
</Matrix>
</ContentValues>
</Content>
<Content i0OPinRef="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 'AA91
930 1865 38106923
883 1523 2970 5234
</Matrix>
</ContentValueS>
</Content>
</Module>
<Module xsi:typeé="'StackFunctionType" i1iOPinRef="LAGRANGIANCOST">
<StackFunctibn>
<Argunent xsi:type="InternalIOPinRefType" iOPinRef="MSE"/>
<Argument xsi:type="InternallOPinRefType" iOPinRef="LAMBDA"/>

g o N oo
SO 0o J g
Lo uww
N W WO Ww N
Dok Gt oo
R RN N e
IR

<“Argument xsi:type="InternallOPinRefType" 1i0OPinRef="CODESIZE"/>

£!-- Multiply -->
<Operation operator=":SF0:18"/>
<!-- Add -->
<Operation operator=":SFO:15"/>
</StackFunction>
</Module>
Module 4-#11’\ ="St+ o clkEunctd h’l"wpo" 10DPINRof_"RIFEFERIEVEL"
<StackFunction>

<Argument xsi:type="InternalIOPinRefType" iOPinRef="BUFFERLEVEL"

delay="1"/>

<Argument xsi:type="InternallOPinRefType" 1i0OPinRef="CODESIZE"/>

<!-- Add -->
<Operation operator=":SFO:15"/>

<Argument xsi:type="InternallOPinRefType" i0OPinRef="TRANSMITRATE"/>

<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>4.2667</Value>
</Constant>
</Argument>
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<!-- Multiply -->
<Operation operator=":SFO:18"/>
<!-- Subtract -->
<Operation operator=":SFO:16"/>
</StackFunction>
</Module>
<IOPin id="FRAME">
<Axis>

<AxisValues xsi:type="IntegerVectorType">
<Vector>0 1 2 3 4 5</Vector>
AXISValues
</Axis>
</IOPin>
<IOPin id="LAYERS">
<Axis>
<AxisValues xsi:type="IntegerVectorType">
<Vector>1 2 3 4</Vector>

</AxisValues>
</Axis>
<Default xsi:type="IntegerType">
<Value>0</Value>
</Default>
</I0Pin>

<IOPin id="MSE"/>

<IOPin id="CODESIZE"/>

<IOPin id="LAMBDA"/>

<IOPin 1d="LAGRANGIANCOST"/>

<IOPin id="BUFFERLEVEL">
<Default xsi:type="IntegerType">

<Value>0</Value>

</Default>

</IOPin>

<IOPin semantics=":AQS:1.1.1" id="TRANSMITRATE" />
</D¢scription>

</DIA>

9.9 Switch mechanism
9.9.1 Introduction

This subglause specifies the syntax’and semantics of the switching modules. The characteristics of a resourc
typically [vary along the different’ portions constituting it. Therefore a more fine-grained description of thes
charactetistics might be desirable. The switch mechanism allows to select the appropriate description of thes|
charactefistics with respéctto the considered portion.

O O O

The datg representation types listed above each have their switching counterparts. As not to duplicate th
semantidgs explained previously, the reader is referred to the previous sections.

D

9.9.2 BaseSwitchModule syntax

SRR 8 0 A
<!-- Definition of BaseSwitchModuleType ==>
SR 8 0 i i i A

<complexType name="BaseSwitchModuleType" abstract="true">
<complexContent>
<extension base="dia:BaseModuleType">
<attribute name="switchIOPinRefs" type="IDREFS" use="required"/>
</extension>
</complexContent>
</complexType>
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9.9.3 BaseSwitchModule semantics

2004(E)

Name Definition

BaseSwitchModuleType BaseSwitchModuleType extends BaseModuleType and provides a base
abstract type for a subset of types as part of the switch mechanism. It allows

describing the resource in a more fine-grained way.

switchIOPinRefs Describes the list of 10Pins whose values uniquely define a specific section

£ 4l
UT 01T TTOUUTUT.

9.9.4 UtilityFunctionSwitch syntax

Vo= HAHHH AR R R >
!-- Definition of UtilityFunctionSwitchType ==
R 5 i i i

complexType name="UtilityFunctionSwitchType">

<complexContent>
<extension base="dia:BaseSwitchModuleType">
<sequence>
<element name="Switch" type="dia:UEDataSwitchType" minOccurs=['2"
maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
/complexType>
complexType name="UFDataSwitchType!’
<complexContent>
<extension base="dia:UtikityFunctionType">
<attribute name="switchValues" type="NMTOKENS" use="required"/>
</extension>
</complexContent>
/complexType>
9.9.5 UtilityFunctionSwitch semantics
Name Definition
UtilityBunctionSwitchType Tool for describing the resource in a more fine-grained Way using
Utilityfunction.
UrDataSwitchType Tool for describing a UtilityFunction related to a specific [section of
thc ICouUuUILC.
switchvValues Describes the list of T0Pin values uniquely defining a specific section of

the resource.
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9.9.6 LookUpTableSwitch syntax

SRR 8 0 i i A
<!-- Definition of LookUpTableSwitchType ==>
<V—— #4444 4H4HFHHHEFHHHHHHH A AR A AR S H R H SR H RS RHES ——>

<complexType name="LookUpTableSwitchType">
<complexContent>
<extension base="dia:BaseSwitchModuleType">
QQ(IHQT'\(“Q

<choice maxOccurs="unbounded">
<element name="Axis" type="dia:AxisType"/>
<element name="AxisRef" type="dia:AxisRefType"/>
</choice>
<element name="ContentSwitch" type="dia:ContentSwitchType"
maxOccurs="unbounded" />
</sequence>
</extension>
</cpmplexContent>
</complexType>

<complg¢xType name="ContentSwitchType">
<copplexContent>

<extension base="dia:DIABaseType">
<sequence>

minOccurs="2" maxOccurs="unbounded"/>
</sequence>
<attribute name="i0OPinRef" type="IDREF" use="required"/>
</ektension>
</cpmplexContent>
</complexType>

<complg¢xType name="ContentDataSwitchType">
<copplexContent>
<extension base="dia:ContentBaseType">
<attribute name="switchValues" type="NMTOKENS" use="required"/>
</extension>
</cpmplexContent>
</complexType>

<element name="ContentDataSwitch" typé="dia:ContentDataSwitchType"

9.9.7 LookUpTableSwitch semantics

Name Definition

LookUpTableSwitchType Tool for describing the resource in a more fine-grained way usipg
LookUpTable.

ContentSwitchType Tool for describing the Content values of all sections of the resource.

ContentDataSwitchType Tool for describing the Content values associated with a specific section
of the resource.

switchValues Describes the list of T0Pin values uniquely defining a specific section of

the resource.
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9.9.8 StackFunctionSwitch syntax

2004(E)

V= #4444 4HHHHHEFHHHHHHH A AR A SR HHHERHEF AR ——>
<!-- Definition of StackFunctionSwitchType ==
SRR 8 0 i i A

<complexType name="StackFunctionSwitchType">

<complexContent>
<extension base="dia:BaseSwitchModuleType">
<sequence>
<element name="Switch" type="dia:SFDataSwitchType" minOccurs=['2"
maxOccurs="unbounded" />
</sequence>
<attribute name="i0OPinRef" type="IDREF" use="required"/>
</extension>
</complexContent>
/complexType>
complexType name="SFDataSwitchType">
<complexContent>
<extension base="dia:BaseStackFunctionType">
<attribute name="switchValues" type="NMTOKENS"™ use="required"/>
</extension>
</complexContent>
/complexType>
9.9.9 StackFunctionSwitch semantics
Name Definition
JtackFunctionSwitchType Tool for-describing the resource in a more fine-grained wWay using
StackFunctions.
JFDatasSwitchType Tool for describing a StackFunction related to a specific secfion of the
resource.
qwitchvalues Describes the list of 10Pin values uniquely defining a specific pection of
the resource.
10 Universal constraints description tools
10.1 Introduction
Tlhisclause specifies the Universal Constraints Description (UCD) tool for describing constraints for aflaptation.

The UCD tool is based on establishing a mathematical abstraction where constraints are specified on
variables representing resource and environment characteristics using values obtained either externally by
XPath expressions from Usage Environment Descriptions or by a direct specification of numeric constants.
When used in conjunction with the AdaptationQoS, these constraints are applied to IOPins in AdaptationQoS.
Otherwise, they are applied to resource or environment characteristics indicated by their semantics.

The adaptation constraints can be specified not only on the resource as a whole but also differentiated with
respect to individual units of the resource corresponding to logical partitionings such as GOPs, ROls, Tiles,
Frames etc. Such units are referred to as adaptation units.
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For each adaptation unit, the description is comprised by a set of limit constraints that specify Boolean
expressions which must evaluate to true, along with optional optimization constraints that convey numeric
expressions which are to be maximized or minimized within the feasible space of decisions satisfying the limit
constraints. Together, the limit and optimisation constraints specify a generic single or multi-objective
optimisation problem.

UCD-based decision making

UCD-based decision making is performed on variables with specific semantics that are related to resource or
usage environment characteristics. In this context, the set of variables is denoted by vector | = {ig, iy, ...}. The
purpose
only a sihgle adaptation unit in the resource is specified. Subsequently, this speC|f|cat|on is extended to\th
case corlsidering multiple adaptation units.

In the gingle adaptation unit case, the UCD conveys numeric expressions Ol), j=0,1,.~4d-1, call
optimisation constraints, along with several Boolean expressions L(l), k = 0,1,...,K-1, called limit'constraints,
which ar¢ used together to specify the following optimization problem involving I:

Maximize or Minimize {O;(l)}, j=0,1,...,J—1 subject to: Li(l) = true, k=0,1,J..,K-1

Let I* represent a solution to the above problem that maximizes or minimizes ‘expressions Oj(l) subject
expressipns Li(l) evaluating to true. The syntax of the UCD allows any number of optimisation constrain
to be specified including none, and based on this three cases must be considered separately. If n
optimisation constraints are specified (J=0), any solution I* in the feasible solution region, where the limit
constrairjts evaluate to true, is acceptable. If there is a single -Optimisation constraint (J=1), a singl
objectivg optimization problem is defined, where a solution that maximizes or minimizes the only optimizati
metric wlthin the feasible region is acceptable. This solution is typically unique, but in some cases there ca
be multiple solutions yielding the same maximum or minimum optimization metric. If there are multipl
optimizafion constraints specified (J>1), a multi-criteria (als@*known an multi-objective) optimization problem {s
defined [[18]. In this case, any solution I* in the Pareto optimal set included in the feasible region is acceptablé¢.
In multi-griteria optimization literature, a set of points-in’the feasible region is said to be Pareto optimal if i
moving ffom any point in the set to another in the feasible region, any improvement in one of the optimizati
metrics ffom its current value would cause at leastone of the other optimization metrics to deteriorate from ifs
current vialue. In other words, this is the set of best solutions that could be achieved without disadvantaging @t
least ong metric.

In the miiltiple adaptation unit case, thete is one additional variable, say n, whose axis represents sequential
increasirlg integer indices for successive adaptation units: 0,1,2,.... Further, all other variables an
differentipted by adaptation units,(so that the set of variables for the nth adaptation unit is denoted by vectd
I[n] = {io[n], i1[n], ...}. The UCD inthis case indicates which variable is the adaptation unit variable, and the
specifies| an optimization preblem involving the other variables for each adaptation unit. In particular,

conveys |for each adaptation unit n, numeric expressions O,;(Iln], H[n]), j=0,1,...,J,—1 called optimisatio
constrairjts, along with,'several Boolean expressions L,(l[n], H[n]), k=0,1,...,K;—1, called limit constraints,
which arg¢ used togethér to specify the following optimization problem involving I[n]:

- 5 = 0 <

=)

Max|mize orMinimize {O;(I[n], H[n])}, j=0,1,...,dr—1 subject to: Lo k(I[n], H[n]) = true, k=0,1,...,K,—1

Let I*[n] répresent a solution to the above problem for the nth adaptation unit that maximizes or minimizegs
expressions O,;(In], H[N]) subject to expressions L, (I[n], H[n]) evaluating o true. The vector H[n] in the
expressions of O, and L, represents the history of all past decisions for adaptation units 0,1,..., n—1. In other
words, H[n] = {I*[0], I*[1],...,I"[n=1]}. Note that the del ay attribute of Vari abl eRef Type used in a stack
function to convey limit and optimisation constraints allow dependencies on the past history to be specified.

An adaptation decision-taking engine based on the UCD makes decisions sequentially for the variables I[n],
for each value along the axis of the adaptation unit variable, i.e., n =0,1,2,... in order.

Note that in the UCD, the AdaptationUnitDef element specifies the variable that is to be used as the

adaptation unit, the LimitConstraint and OptimizationConstraint elements included in
AdaptationUnitConstraints elements specify the limit and optimisation constraints as described above
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for each adaptation unit. Apart from the limit and optimization constraints, the UCD allows use of another
element Assign, which is meant explicitly for making assignments to variables representing usage
environment/preference inputs. Even though the same information can also be represented as limit
constraints, a different element is used for this purpose because the processing of these assignments can be
different, in that they are regarded as variable assignments before the optimisation is performed on the rest of
the variables.

10.2 Universal constraints description syntax

?xml version="1.0""7?>

!-— Digital Item Adaptation ISO/IEC 21000-7 -->

!-— Schema for universal constraints description tools -->

schema
version="ISO/IEC 21000-7"
1d="UCD.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
elementFormDefault="qualified" attributeFormDefault="ungualified">

<include schemalocation="DIA.xsd"/>

<include schemalocation="SingleValueDatatypes.xsd!7/>
<include schemalocation="BaseStackFunction.xsd"/>
<include schemalocation="ArgumentTypes.xsd"/>
<include schemalocation="AQoS.xsd"/>

SRR 8 0 i i i A
<!-- Definition of UCDType ==
<V—— #4444 HH4HFFHHHFHHHHHH A AR A SRS DA F AR H SRS ——>

<complexType name="UCDType">
<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element names"AdaptationUnitDef" type="dia:VariableRefTyge"
minQccurs="0"/>
<element hame="AdaptationUnitConstraints"
type="dia:ConstraintsType" maxOccurs="unbounded"}>

</sequence>
</extension>
</complexContent>
</complexType>*
<V—— HHHHHdF AR R >
<!-- Definition of ConstraintsType ==>

<D—— iSRS A A A A A >

<compltexType name="ConstraintsType">
<complexContent>
<extension base="dia:DIABaseType">
<seguence>
<element name="Assign" type="dia:AssignType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="LimitConstraint" type="dia:LimitConstraintType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="OptimizationConstraint"
type="dia:OptimizationConstraintType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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V= #4444 HH4HFHHHHFHHFHHHH A AR AR HHHERH SRS H SRS ——>
<!-- Definition of AssignType
SRR 8 0 i i i A

<complexType name="AssignType">

<complexContent>
<extension base="dia:DIABaseType">
<sequence>

-—>

<element name="VarRef" type="dia:VariableRefType"/>
<element name="GetValue" type="dia:GetValueType"/>

</sequence>
</extension>
</complexContent>

</cpmplexType>

<= ##FHHAEH R E AR R R R A A R R A R A >

<!-F Definition of LimitConstraintType

<I=F At A A A A >

<cojplexType name="LimitConstraintType">

<complexContent>
<extension base="dia:BaseStackFunctionType"/>
</complexContent>

</cpmplexType>

<= ##FHHAEH R E A AR RS R R A AR R R A R A >

<!-I Definition of OptimizationConstraintType

<= ##FHHFER S E A A R R A AR R R A A R R R A A >

<cojplexType name="OptimizationConstraintType">

<complexContent>
<extension base="dia:BaseStackFunctionType">
<attribute name="optimize"\use="required">
<simpleType>
<restriction bage="NMTOKEN">
<enumeratieow value="maximize"/>
<enumeration value="minimize"/>

-—>

-—>

</restriction>
</simpleTypes>
</attribute>
</extension>
</complexContent®™
</cpmplexType>

</schema>

10.3 Universalconstraints description semantics

Semanti¢s ofithe UCDType:

Name Definition

UCDType Tool for describing universal constraints.

AdaptationUnitDef Describes the adaptation unit axis. If used in conjunction with the
AdaptationQoS, this corresponds to an IOPin whose axis definitions are
expected to be present in the AdaptationQoS. Otherwise, it specifies
media segment decompositions on which the
AdaptationUnitConstraints elements apply by semantical
reference to segments, such as Frame, GOP, macroblock, etc.
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Name

Definition

AdaptationUnitConstraints

Describes constraints for a single adaptation unit (GOP, frames, ROI
etc.). There can be an unbounded number of
AdaptationUnitConstraints elements, one for each adaptation
unit. If the number of such elements is less than the actual number of
adaptation units expected based on the AdaptationUnitDef
element, then the last AdaptationUnitConstraints element is
applied to all remaining adaptation units.

Yemantics of the ConstraintsType:

Name

Definition

JonstraintsType

Describes constraints for an adaptation unit of aresource.

Assign

Describes input assignments to variables.

IJimitConstraint

Describes the limit constraints that must be satisfied. To satisfy a limit
constraint, the expression specified\\in the element must eyaluate to
true.

JertimizationConstraint

Describes the metric to optimize subject to the constraints desgcribed by
LimitConstraint elements.

If there are no OptimizationConstraint elements, any golution in
the feasible region* defined by LimitConstraint elgments is
acceptable. If there is a single OptimizationConstraint element,
any solutionxthat optimises the corresponding metric in th¢ feasible
region defined by LimitConstraint elements is acceptabl¢. If there
are multiple OptimizationConstraint elements, any solufion in the
Pareto optimal set defined by corresponding metrics in thg¢ feasible
region defined by L.imitConstraint elements is acceptable

Yemantics of the AssignType:

Name

Definition

AssignType

Describes an assignment.

YarRef

Describes the target of the assignment.

JetValue

Describes the value to be assigned.

Semantics of the LimitConstraintType:

Name

Definition

LimitConstraintType

Describes a constraint by means of a metric represented in stack
function form, which must evaluate to Boolean true, for any valid
adaptation decision.
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Semantics of the OptimizationConstraintsType:

Name Definition
OptimizationConstraintsType Describes a metric to optimize represented in stack function form.
optimize Describes whether the metric is to be maximized or minimized. Possible
values are:
— maximize: maximize the function.
— minimize: minimize the function.
10.4 Universal constraints description examples

EXAMPLE 1 The following is an example of a UCD generated for adapting a JPEG2000 image resource,
conjunctign with an AdaptationQoS description. The UCD requests an adaptation that returns the.largest image that
within a specified codesize upper limit, has a minimum perceptual quality, has width and height not te' exceed 75% of th

display h

AdaptationQoS have IDs CODESIZE, PERCEPT_QUALITY, RESOLUTION_X, RESOLUTION_Y, and ISCOLOH
CODESIZE is associated with semantics urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:3, whi
RESOLUTION_X and RESOLUTION_Y are associated with semantics urdsfipeg:mpeg21:2003:01-DIA-
MediaInformationCS-NS:17 and :18 respectively. The entire resource is a ‘single adaptation unit. The Usag
Environmgnt Description for a terminal is in my_UED.xml.

rizontal and vertical resolutions, and matches the color capability of the terminal. The\corresponding I0Pins

® SO w S

[

<DIA>
<De

</D¢scriptionMetadata>

<De

<ClassificationSchemeAlias alias="SFO"

criptionMetadata>

href="urn:mpeg:mpeg21:2003:01-DIA-StackEdnctionOperatorCS-NS" />
<ClassificationSchemeAlias alias="AQS"

href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />
<ClassificationSchemeAlias alias="MEIM"

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

cription xsi:type="UCDType">
<AdaptationUnitConstraints>
<LimitConstraint>
<Argument xsi:types"SemanticalRefType" semantics=":MEI:3"/>
<Argument xsi:fype="ConstantDataType">
<Constant( xsi:type="IntegerType">
<Valte>30000</Value>
</Confstant>
</Argurient>
<Opefation operator=":SFO:38"/>
</Limif€onstraint>
<Lipi#tConstraint>
SArgument xsi:type="ExternalIOPinRefType"
i0PinRef="#PERCEPT QUALITY"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">

uri="my

<Value>1l.0</Value>
</Constant>
</Argument>
<Operation operator=":SFO:39"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"/>
<Argument xsi:type="ExternallntegerDataRefType"
UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-

NS) xpointer (//dia:DisplayCapability/dia:Resolution/Q@horizontal)"/>

<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
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<Value>0.75</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SFO:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:18"/>

ATJUMENT XS1:TLYyPe— EXCEINallINtegerDataRerType
ri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xpointer (//dia:DisplayCapability/dia:Resolution/@vertical)"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.75</Value>

o

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SFO:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SF0:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="ExternallOPinRefTyge" 10PinRef="#ISCOLOR"/>
<Argument xsi:type="ExternalBooleanDatadRefType"
UYri="my UED.xml#xmlns (dia=urn:mpeg:mpeg2l1:2003:01-DIA-
S) xpointer (//dia:DisplayCapability/@colorCapable) />
<!-- Boolean IsEqual operation-->
<Operation operator=":SFO:11{A>
</LimitConstraint>
<OptimizationConstraint optimize="maximize">
<Argument xsi:type="SemanticalRefType" semantics=":AQS:1.3.5.1"/>
</OptimizationConstraint>
</AdaptationUnitConstraints>
</Description>
/DIA>

2

Tlhe corresponding AdaptationQoS description is shown below:

DIA>
<DescriptionMétadata>
<ClassifieationSchemeAlias alias="SFO"
hrefF"urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>
<ClasSificationSchemeAlias alias="AQS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
<ClassificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
&/DescriptionMetadata>
<Description xsi:type="AdaptationQoSType" id="river AQoS">
<Module xsi:type="LookUpTableType">
<AxisRef iOPinRef="QUALITY"/>
<Content iOPinRef="PERCEPT QUALITY">
<ContentValues xsi:type="FloatMatrixType" mpeg7:dim="3">
<Matrix>0 1 2</Matrix>
</ContentValues>
</Content>
</Module>
<Module xsi:type="LookUpTableType">
<AxisRef iOPinRef="LEVELS"/>
<Content iOPinRef="DECOMP LEVELS">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">
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<Matrix>0 1</Matrix>
</ContentValues>
</Content>
<Content i1i0PinRef="RESOLUTION X">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">

<Matrix>384 768</Matrix>
</ContentValues>
</Content>
<Content i0PinRef="RESOLUTION Y">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">

Mat 1 25¢F E120- /Mot i
</ContentValues>
</Content>

</Module>

<Module xsi:type="LookUpTableType">
<AxisRef i1i0PinRef="ISCOLOR"/>
<Content iOPinRef="COMPONENTS">

<Matrix>1 3</Matrix>
</ContentValues>

</Content>

</Module>

<Module xsi:type="LookUpTableType">
<AxisRef i1i0PinRef="QUALITY"/>
<AxisRef i0PinRef="LEVELS"/>
<AxisRef i0PinRef="ISCOLOR"/>
<Content iOPinRef="CODESIZE">

<Matrix>
11429 20174 20301 29337 1156921330
27486 37835 14415 28853 33370.48770
</Matrix>
</ContentValues>
</Content>
</Module>
<IOPin id="QUALITY">
<Axis>
<AxisValues xsi:type#"NitegerVectorType">
<Vector>1l 2 3</Vector>

</AxisValues>
</Axis>
</I0Pin>
<IOPin id="LEVELS'Y semantics=":AQS:1.3.5.1">
<Axis>

<AxisVdlales xsi:type="IntegerVectorType">
Vector>1 2</Vector>
</ExrsValues>
</BxAs
</IOPins
<IOPfnNid="ISCOLOR">
<Axis>
<AxisValues xsi:type="IntegerVectorType">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">

<ContentValues xsi:type="IntegerMatrixType"“ mpeg7:dim="3 2 2">

<Vector>0 1</Vector>
</AxisValues>
</Axis>
</I0Pin>
<IOPin id="PERCEPT QUALITY"/>
<IOPin id="DECOMP LEVELS"/>
<IOPin 1id="RESOLUTION X" semantics=":MEI:17"/>
<IOPin id="RESOLUTION Y" semantics=":MEI:18"/>
<IOPin 1d="COMPONENTS" />
<IOPin id="CODESIZE" semantics=":MEI:3"/>
</Description>
</DIA>
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EXAMPLE 2 The following is an example of a UCD generated for adapting a MPEG-4 VES video resource by B-VOP
dropping. Assume each GOP of the video has VOP pattern IBBPBBPBBPBBPBB, and is organized into four temporal
layers: the first comprising only the I-VOPs, the second comprising the P-VOPs, the third comprising the first of every two
consecutive B-VOPs and the fourth comprising the second of every two consecutive B-VOPs. Decisions are required to be
made on the number of temporal layers to include for each GOP of the video. The GOP comprises the adaptation unit.
The UCD requests an adaptation that returns for each GOP the highest framerate within a transmission bit-rate upper limit
obtained from a network characteristics description, ensuring that the bit-rate transmitted for each GOP is lower than the
available  network  bandwidth. @ The GOP  segment decomposition is indicated by  semantics
urn:mpeg:mpeg21:2003:01-DIA-SegmentDecompositionInfoCS-NS:1. The semantics
urn:mpeg:mpeg21:2003:01-DIA- MediaInformationCS-NS:7 indicates the bit-rate in bps for each GOP
computed over the duration of the GOP (0.5 sec for a 15-VOP GOP), while semantics urn:mpeqg:mpeg21:2003:01-
IA-MediaInformationCS-NS:20 indicates the framerate for each number of temporal layers includedsThe Usage
nvironment Description is in my_UED.xml. If this UCD is used in conjunction with an AdaptationQoS to make Hecisions,
the AdaptationQoS will declare and define IOPins associated with each of these semantics to provide the-set gf possible
OPs, framerates, and the bit-rate for each framerate for each GOP. Note that since therg  is only| a single
daptationUnitConstraints element, it applies to all the adaptation units (GOPs in this\case). However, the
decisions made are different for each GOP, since it depends on the bit-rate which varies from GOPyto GOP.

D)

DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOpératorlCS-NS" />
<ClassificationSchemeAlias alias="AQS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQdSCS-NS"/> </DescriptionMetjadata>
<Description xsi:type="UCDType">
<AdaptationUnitDef xsi:type="SemanticalRefType™ semantics=":SED:1"/>
<AdaptationUnitConstraints>
<LimitConstraint>
<Argument xsi:type="SemanticalRefTfype" semantics=":MEI:7"/>
<Argument xsi:type="ExternallntedgerDataRefType" uri="my UED.xml#
gmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-NS)
pointer (//dia:NetworkCharacteristics/diasAvailableBandwidth/@average)"/>
<!-- Bool IsLessThanOrEgualTo operation-->
<Operation operator=":SE0:38"/>
</LimitConstraint>
<OptimizationConstraint Optimize="maximize">
<Argument xsi:types"SemanticalRefType" semantics=":MEI:20"/>
</OptimizationCongtraint>
</AdaptationUnitConstraints>
</Description>
/DIA>

BXAMPLE 3 The_following is an example of a UCD generated for a fully scalable video resource. Each GOP of the
vjdeo is an adaptation_unit, and is coded into several temporal, spatial and quality layers. The UCD requests an adaptation
that decides on the optimal number of spatial, temporal and quality layers for the first GOP, but for all subsequgnt GOPs,
the only the optimal number of temporal and quality layers are decided, while the number of spatial layers is required to

: St be less

segment decomposition is indicated by semantics urn:mpeqg:mpeg21:2003:01-DIA-
SegmentDecompositionInfoCS-NS: 1. The semantics urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS—
NS:7 indicates the bit-rate in bps for each GOP computed over the duration of the GOP, while semantics
urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:17 and :18 indicate the frame width and frame height
respectively for each number of temporal layers included. It is assumed that the UCD is to be used in conjunction with an
AdaptationQoS, that declare and define 10Pins corresponding to GOPs, frame width, frame height and perceptual
distortion. The perceptual distortion IOPin has id DISTORTION_TSQ and is referenced directly in the UCD. The Usage
Environment Description is in my_UED.xml. Note that since there are two AdaptationUnitConstraints elements, the first
applies to the first adaptation unit (GOP), while the second applies to all subsequent adaptation units (GOPs).
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<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>
<ClassificationSchemeAlias alias="AQS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
<ClassificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
<ClassificationSchemeAlias alias="SED"
href="urn:mpeg:mpeg21:2003:01-DIA-SegmentDecompositionInfoCS-NS" />
</DescriptionMetadata
<Degcription xsi:type="UCDType">
<AdaptationUnitDef xsi:type="SemanticalRefType" semantics=":SED:1"/>
<AdaptationUnitConstraints>

<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:7"/>

<Argument xsi:type="ExternallntegerDataRefType" uri="my UED.xmnld

xmlns (dfia=urn:mpeg:mpeg21:2003:01-DIA-

NS) xpoihter (//dia:NetworkCharacteristics/dia:AvailableBandwidth/Qaverage) />
<!-- Bool IsLessThanOrEqualTo operation-->
<Operation operator=":SF0:38"/>

</LimitConstraint>

<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semanticsz™MEI:17"/>
<Argument xsi:type="ExternalIntegerDataRefType"

UED.xml#xmlns (dia=urn:mpeg:mpeg2l:schema:2003) xpointer (//Display/Resolution/Rhorik

uri="my
ontal) "yY>
<!-- Bool IsLessThanOrEqualTo operation-->
<Operation operator=":SF0:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:18"/>
<Argument xsi:type="ExternallntegerDataRefType"
uri="my| UED.xml#xmlns (dia=urn:mpeg:mpeg2l:schema:2003) xpointer (//Display/Resolution/Qvertf
cal)"/>

<!-- Bool IsLessThanOrEqualTo operation-->
<Operation operator=":SFO;38"/>
</LimitConstraint>
<OptimizationConstraint optimize="minimize">
<Argument xsi:typés"ExternallOPinRefType" i0PinRef="#DISTORTION TSQ"/>
</OptimizationConsgralnt>
</AdaptationUnitConstraints>
<AdaptationUnitConstraints>

<LimitConstraint>
<Argument «xsi:type="SemanticalRefType" semantics=":MEI:7"/>

<Argument xsi:type="ExternallntegerDataRefType" uri="my UED.xml#
xmlns (dfa=urn:mpegimpég21:2003:01-DIA-
NS) xpoihter (//didsNetworkCharacteristics/dia:AvailableBandwidth/Qaverage)"/>
<)>- Bool IsLessThanOrEqualTo operation-->
<Operation operator=":SFO:38"/>
/LimitConstraint>
<LimitConstraint>

Argument—sEye
<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"
delay="1"/>
<!-- Bool IsEqualTo operation-->
<Operation operator=":SFO:11"/>
</LimitConstraint>
<OptimizationConstraint optimize="minimize">
<Argument xsi:type="ExternalIOPinRefType"
10PinRef="#DISTORTION TSQ"/>
</OptimizationConstraint>
</AdaptationUnitConstraints>
</Description>
</DIA>
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11 Metadata adaptability

11.1 Introduction

This clause 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:

- Fitteri i ipti OTalNumo CMents, Completeness, MaxDeptn, vVa

— Integration of descriptions (AveragevValue and InvariantProperties)

pgrocesses (scaling or integration), or any other metadata adaptation functionality.

11.2 MetadataAdaptation syntax

e)

Note that a non normative adaptation engine may use such elements jointly to perform the above mentioned

?xml version="1.0"?>

!-— Digital Item Adaptation ISO/IEC 21000-7 -->

!-— Schema for metadata adaptation tools —-->

schema
version="ISO/IEC 21000-7"
id="MetaDataAdaptation.xsd"
targetNamespace="urn:mpeg:mpeg2l:2003:01<DITA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchem&"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DI&AyNS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema Q01"
elementFormDefault="qualified" attkibuteFormDefault="unqualified">

<include schemalocation="DIA.xsd"/>
<import namespace="urn:mpeg:mpeg’:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />

o= A A A R A A A A A >
!-— Definition of MetadataAdaptationType ==
(Rl 5 i o
complexType name="MetadataAdaptationType">
<complexContent>
<extensiomn base="dia:DIADescriptionType">
<seqguerice>
<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>

<= A A A A A A A A >
€ll== Definition of ComponentType ==
<= A A A A A A A A >
<complexType name="ComponentType">
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<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" typeS"NMTOKEN"
use="required"/>
</extension>
</simpleContent>
</complexType>
</element>
<sequence>
<element name="MinValug' “type="float" minOccurs="0"/>
<element name="MaxValue" type="float" minOccurs="0"/>
</sequence>
</choice>
</sequence>
</choice>
<choice>
<element name="AverageValue" minOccurs="0"
maxOccurs="unbounded">
<complexType>
<complexCoritent>
<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>
cTemeTTt
<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">
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<complexType>
<attribute name="dimension"
type="mpeg7:termReferenceType"
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="nonNegativelnteger" (Use="optional'l/>
</extension>
</complexContent>
/complexType>

it dtdtitasdaARARARA AR A LRSS EEEEEEE RS b
== Definition of LocationMethodType ==
(R i A
complexType name="LocationMethodType">
<simpleContent>
<extension base="token">
<attribute name="type" type="mpeg/:termReferenceType" use="requifed"/>
</extension>
</simpleContent>
/complexType>

/schema>

11.3 MetadataAdaptation semantics

[ds)

emantics of MetadataAdaptationType:

Name Definition

MetadataAdaptationType Tool for describing means for metadata adaptation.

IInstanceSchéma Describes the schema of the XML instance.

Instancelocator Describes a link to the described XML instance.

JizeOfMetadata Describes the size of the metadata description in bytes.
TotalNumOfElements Describes the 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.
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Name Definition

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 elemenits|in
the metadata description.

Locati¢n Describes the means to locate the target element in the\ metaddta
description, as well as supplemental information associated with |ts
location.

Value Describes a discrete set of value(s) that the target element can take.

MinValye Describes the minimum value that the target element can take for
numbers.

MaxValie Describes the maximum value that the target element can take for
numbers.

Averag¢Value Describes an average feature (element or attribute) of a set of descriptipn
tools components (D or DS),"associated to Location.

avalue Describes the averageivalue.

unitOfNeasure Describes the feature (element or attribute) from which the unit of measure
can be derived,

InvarigntProperties Describes the information about invariant properties of a description topl,
identified’by Location.

InvarigntDimension Describes 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.| A
CS that may be used for this purpose is the InvariantDimension¢s
defined in annex A.2.7.

i nvari ant Factor, 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.
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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. A CS that may be used for this purpose is the
lLocatd nTypels defined in annex A 29

11.4 MetadataAdaptation examples

o Q

escription to be scaled:

HXAMPLE 1 This first example includes information about the metadata of a video resource. SizeOfNetadata
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 cempénent 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
teérminal that can handle up to 10 KB of metadata or 50 elements. In such a case, the\métadata resizing can be performed
ccording to specific hints without a complete analysis of the entire metadata description. Consider below the instance of a

Mpeg7>

<AudioVisual>

<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type=“AudioVisualType™>

<TemporalDecomposition>
<AudioVisualSegment id="timel”> & Layer-1
<PointOfView viewpoint="TeamB">
<Importance>
<Value>0.25</Valué&>
</Importance>
</PointOfView>

</AudioVisualSegment>
<AudioVisualSegrient> =» Layer-1
<TemporalDecompsition>
<AudioVdsualSegment 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>
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<TemporalDecompsision>
<AudioVisualSegment> =» Layer-6
<TemporalDecompsition>
<AudioVisualSegment> =>» Layer-7
</AudioVisualSetment>
</TemporalDecomposition>
</AudioVisualSegment>
</TemporalDecomposition>
</AudioVisualSegment>
</TemporalDecomposition>

</AudioVisualSegment>
</TemproalDecompsition>
</AudioVisualSegment>
</TemproalDecompsition>
</AudioVisualSegment>
</TemporalDecompsition>
</AudioVisualSegment>
</TemporalDecompsition>
</AudioVisual>
/MultimediaContent>
</Dpscription>
</Mpeg7

Now, a pgssible instantiation of MetadataAdaptation for the scaling functionality.is as follows:

<DIA>
<DegcriptionMetadata>
<ClassificationSchemeAlias alias=":LocT:"
href="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS" />
</D¢scriptionMetadata>
<Degcription xsi:type="MetadataAdaptationTfype"
instanceSchema="urn:mpeg:mpeg7:schema:2001">
<SizeOfMetadata>12000</SizeOfMetadata>
<TotalNumOfElements>100</TotalNumOfElements>
<Component name="VideoSegment™>
<MaxDepth>7</MaxDepth>
<Component name="MediaTlime" number="5">
<Location type¥™NocT:3">timel time2 time3</Location>
</Component>
<Component name="MotionActivity" number="4">
<Completenegss>true</Completeness>
<Locatien~type=":1locT:1">5</Location>
</Components
<Componrent¥ name="ColorLayout" number="5">
<Completeness>true</Completeness>
<Docation type=":1locT:1">3</Location>
</CTomponent>
JComponent name="MatchingHint" number="0"/>
<Component name="PointOfView" number="10">

meteteress>try ofptreterress
<Location type=":locT:1">3</Location>
<Component name="viewpoint">
<Value type="1istOfString">TeamA TeamB</Value>
</Component>
<Component name="Importance">
<Value type="1istOfFloat">0.0 0.25 0.5 0.75 1.0</Value>
</Component>
</Component>
</Component>
</Description>
</DIA>
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The following observation can now be made. The first observation is that 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 second observation is that 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 (5“‘) element has been processed. The ID's are used to locate
the MediaTime element in the description. The third observation is that 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 5" 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 5 layer to reach an element of interest. The fourth observation is that the metadata description does no:iinclude a

atchingHint element. The fifth observation is that the PointOfView element appears 10 times in the metadata’ description
d these instances have all optional components of the tool instantiated. Furthermore, the viewpoinf\attriblyite of this
ement 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).

XAMPLE 2 In the next example, the MetadataAdaptation tool is used to speed up the‘integration procgss of two
escription instances of a same video programme. The temporal decomposition of the video into scenes with its
Ssociated semantics is given by:

QO O M

Mpeg 7>
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="VideoType">
<Medialocator>
<MediaUri>soccer marathon.mpg</Medi¥aUri>
</MediaLocator>
<TemporalDecomposition gap="false" o¥erlap="false">
<VideoSegment xsi:type="VideoSegmentType" id="VDS1">
<MediaTime>
<MediaTimePoint>T0Q€00:00</MediaTimePoint>
<MediaDuration>PT¥M20S</MediaDuration>
</MediaTime>
<TemporalDecomposdtion gap="false" overlap="false">
<VideoSegment id="Scenel0">
<Medi@Pime>
<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PTOM13S</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>
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<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PT2M20S</MediaDuration>
</MediaTime>
<TemporalDecomposition>
<VideoSegment id="Shot 0">

<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePoint>

<MediaDuration>PTOM5S</MediaDuration>
</MediaTime>
</VideoSegment>
<VideoSegment id="Shot 1">

<MediaTime>
<MediaTimePoint>T00:00:05</MediaTimePoint>

<MediaDuration>PTOM5S</MediaDuration>
</MediaTime>
</VideoSegment>

The instaptiation of the MetadataAdaptation tool for integrating the above two descriptions is given by}

<DIA>
<DegcriptionMetadata>
<ClassificationSchemeAlias alias=":LocT:"
href="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS" />
<ClassificationSchemeAlias alias=":InvDim:"

href="urn:mpeg:mpeg21:2003:01-DIA-InvariantDimengionCS-NS" />
</D¢scriptionMetadata>

<Desfription xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001"
instancelocator="VDS1l.xml">

<Cpmponent name="VideoSegment">
<AverageValue aValue="PT1M20S" unitOfMeastre="MediaDuration">

<Location type=":LocT:2">0</Locatign>

</AverageValue>
<AverageValue aValue="PTOM47S" unitOfMeasure="MediaDuration">

<Location type=":LocT:2">1</liocation>
</AverageValue>
<fComponent>
omponent name="Semantic">

<InvariantProperties>
<Location type=":Lo@¢T:3">Semantic0 Semantic2</Location>

<InvariantDimensiom 'dimension=":InvDim:2" invariantFactor="0.3"/>
</InvariantPropertjes>

<fComponent>
</Depcription>
<Desfription xsi:type='MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001"
instancelocator="VDS2.xml">

<fomponent mdme="VideoSegment">
<AverdgeValue aValue="PT1M20S" unitOfMeasure="MediaDuration">

<hdcation type=":LocT:2">0</Location>

</BwerageValue>
<AverageValue aValue="PTOM5S" unitOfMeasure="MediaDuration">

<Location type=":LocT:2">1</Location>
</AverageValue>
</Component>
</Description>
</DIA>

A

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: (1) VideoSegment VDS1 is a one level
decomposition and the average length of segment is 47 sec, (2) in VDS1, the element “Semantic” (Semantic DS) identified
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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, (3)
VideoSegment VDS2 is a one-level decomposition with an average length for segment of 5 sec, (4) 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.

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.

MpEeg 7
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="VideoType">
<Video id="JornaldanoiteSegment">
<MedialLocator>
<MediaUri>soccer marathon.mpg</MediaUri>
</MedialLocator>
<TemporalDecomposition gap="false" overlap="false">
<VideoSegment xsi:type="VideoSegmentType">
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimeRodmt>
<MediaDuration>PT2M20S</MediaDurat yon>
</MediaTime>
<TemporalDecomposition gap="false"¢(owerlap="false">
<VideoSegment id="Scene 0">
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PT@M13S</MediaDuration>
</MediaTime>
<Semantic>
<Label>
<Name>goccergame</Name>
</Label3
<SemanticBase xsi:type="EventType">
<Label>
<Name>soccergame</Name>
</Label>
</SemanticBase>
<J/Semantic>
<TemporalDecomposition gap="false" overlap="false">
<VideoSegment id="Shot 0">
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePoint
<MediaDuration>PTOM5S</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>
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EXAMPLE 3 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.

<did:DIDL>
<did:Item>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
De hripfinnMﬁfadafa
<ClassificationSchemeAlias alias=":LocT:"
href="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS"/>
</DescriptionMetadata>
<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" NumOfCompgdnént="10">
<Completeness>true</Completeness>
<Location type=":LocT:1">3</Locatien>
<Component name="viewpoint">
<Value type="1listOfStringM>TeamA TeamB</Value>
</Component>
<Component name="Importance'&
<Value type="1listOfFloat">0.9/0.25 0.5 0.75 1.0</Value>
</Component>
</Component>
Ll== ccoo00 ==
</Component>
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<Mpeg7>
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="AudioVisualType">
<AudioVisual>
<TemporalDecompsition>
<AudioVisualSegment id="timel">
<PointOfView viewpoint="TeamB">
<Importance>
<Value>0.25</Value>
</Importance>
</PointOfView>
</AudioVisualSegment>
</TemporalDecompsition>
Lll== c500 ==>
</AudioVisual>
</MultimediaContent>
</Description>
</Mpeg7>
</did:Statement>
</did:Descriptor>
</did:Item>
</did:Item>
</did:DIDL>
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EXAMPLE 4 In another example, the MetadataAdaptation tool is instantiated while the XML description instance is
referenced in an external Digital Item.

<did:DIDL>
<did:Item>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<DescriptionMetadata>
ClassificationSchemeAlias alias=":TocT:"
href="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS{/
</DescriptionMetadata>
<Description xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001"
instancelLocator="mpeg7AVS.xml">
<SizeOfMetadata>12000</SizeOfMetadata>
<TotalNumOfElements>100</TotalNumOfElements>
<Component name="VideoSegment">
<Component name="PointOfView" NumOfComponght="10">
<Completeness>true</Completeness>
<Location type=":LocT:1">3</Location>
<Component name="viewpoint">
<Value type="1istOfString">TeamA TeamB</Value>
</Component>
<Component name="Importanceg” >
<Value type="1listOfFleat">
0.0 0.25 0.540.75 1.0
</Value>
</Component>
</Component>
</Component>
== 500 ==
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
<did:Item>
<did:Reference target="mpeg7AVS.xmlfitem id"/>
</did:Item>
</did:Item>
/did:DIDL>

!-— and mpeg7AVSCanl looks like: -->

did:DIDL>
<did:Item<id="item id">
<did:Deseriptor>
<did:Statement mimeType="text/xml”>
<!-- MPEG-7AVS data here -->
</did:Statement>
</did:Descriptor>
didTrTtem

</did:DIDL>

12 Session mobility tools

12.1 Introduction
This clause specifies a tool to preserve a User’s current state of interaction with a Digital ltem. 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
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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.

For session mobility, the context Digital ltem captures the configuration-state of the content Digital Item, which
is defined by the state of Selection elements defined in ISO/IEC 21000-2. The context DI may also capture
application-state information, which pertains to information specific to the application currently rendering the
Digital ltem. 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.

12.2 Fgrmat 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 ¢f
informatipn to reconstruct the original session. This is achieved by creating a context DI aceerding to the
following| format:

1) |An (initially empty) Digital Item is created using standard DIDL (conformant’te ISO/IEC 21000-2).
When this is contained in its own DID, this shall be expressed as:

<DIDL xplns="urn:mpeg:mpeg2l:2002:01-DIDL-NS">
<It¢m>
</Item>

</DIDL>

[ )

2) |A Component-Resource child combination, as a child ofithe Ttem created in 1), which contains
DIADescriptionUnit element of the SessionMobilityTargetType, which references the UR
for the content DI, is created.

3) |For each partially or fully resolved Choice element in the content DI there shall be an Annotatiop
within the Item (from 1)) containing an Assertion that captures the current configuration-state ¢
the Selections in the Choice of the content DI.

=

[]

NOTE 1 The Annotation target attribute will identify an Ttem in the content DI that is an ancestor of the Choice
which thel Assertion applies. In this case thetarget attribute value of the Annotation in the context DI will be &
external reference to the Item in the content.DI, where the URI identifies the content DI, and the fragment identifier usq
the id attfibute to identify the Ttem.

w S

NOTE 2 | The target attribute{ of the Assertion element will identify the Choice in the content DI to which the
Assertipn applies. In this cas€)the target attribute value of the Assertion in the context DI will be an externgl
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 identfify the Choice. Note that the Choice targeted by the Assertion must be a descendant ¢f
the Itemtargeted by the‘parent Annotation.

[

NOTE 3 | Sincecthe state of each partially or fully resolved Choice must be captured in the context DI, only thos
Choice glementsfor which all Selections are in an undecided state are to be omitted.

NOTE 4 —TheTeceivingapplicationshoufd-mtettigentty appty theconfigurationstate capturedmthecontext Bitakimgm
consideration such things as its own terminal capabilities.

NOTE 5 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 ltems 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.

4) 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 a DIADescriptionUnit element of the
SessionMobilityAppInfoType .
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12.3 SessionMobility syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for Session Mobility Tools -->
<schema

version="ISO/IEC 21000-7"

id="SessionMobility.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-SM-NS"
xmlns="http://www.w3.0rgq/2001/XMI.Schema"
xmlns:sm="urn:mpeg:mpeg2l:2003:01-DIA-SM-NS"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified"

<import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS" schemalLocat@on="DIA.ksd"/>

O 5 i i i A
!-— Definition of SessionMobility ==>
O 5 i i i A

<complexType name="SessionMobilityType">
<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name="SessionMobilityFarget"
type="sm:SessionMobilityTargetType" />
<element name="SessionMobilityAppInfo"
type="sm:SessionMobilisyAppInfoType"
minOccurs="0"/>
<element name="SessionMobilityItemInfo"
type="sm:SessipnMobilityItemInfoType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="SessionMobilityTargetType">
<complexContent>
<extensiom base="dia:DIABaseType">
<atteributte name="ref" type="anyURI" use="required"/>
</extension>
</complexContent>
</complexType>

<complexType name="SessionMobilityAppInfoType">

<¢gmplexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="ItemInfoList">
<complexType>
<sequence>
<element name="ItemInfo"
type="sm:SessionMobilityIltemInfoType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</complexType>
</element>

<any namespace="##targetNamespace" processContents="strict"
minOccurs="0" maxOccurs="unbounded"/>

<any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />
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</sequence>
</extension>
</complexContent>

</complexType>

<complexType name="SessionMobilityItemInfoType">

<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<any namespace="##targetNamespace" processContents="strict"

minOccurs="0" maxOccurs="unbounded" />
<any namespace="##other" processContents="lax" minOccurs="0"
maxOccurs="unbounded" />

</sequence>
<attribute name="target" type="anyURI" use="required"/>
</extension>
</complexContent>
</cpmplexType>
</schema>
NOTE The application information may include any data relevant to the application, such as ISO/IEC 15938{5

descriptofs, or data utilizing an application-specific schema.

12.4 SdssionMobility semantics

Semanti¢s of the SessionMobilityType:

Name Definition

SessiopMobilityType Tool for capturing-application specific state information when preserving the
state of a content'DI in a session mobility context DI.

SessiopMobilityTarget Identifies (the target content DI whose state is preserved by the containipg
context DI.

SessiopMobilityAppInfo  Deseribes application-specific state information relevant to the content DI Bs
a'whole.

SessiopMobilityItemInfo Describes application-specific state information relevant to a particular tardet
Item in the content DI.

NOTE The\application-specific state is not defined by the session mobility tool. Application-specific state can be

categorizeéd’in two broad categories. Firstly, a specific software product (e.g., “ACME Accounting Package”) may use the

Laolsa 1 2 & om tool-to-—pracarva anyv cotata infarmatinn cnanific ta that oaftiayara neadiiat 1n thic ~ncn  f
to tO y ot Sttt THHOHHAHOH—S CHC—O—Hat—S0tvvat T Ct— o6

Sessionk

e of Serve odu ase—tt
F L J 4 P 5

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.
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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.

[ds)

emantics of the SessionMobilityAppInfoType:

Name

Definition

JessionMobilityAppInfoType

Tool for capturing application specific state'information relev
content DI as a whole when preservinig-the state of a conte
session mobility context DI.

ant to the
nt DI in a

target Item in the cohtent DI.

TItemInfolList Describes a list of application=specific state information re¢levant to
particular target Items in the content DI.
JtemInfo Describes applicationsspecific state information relevant to a|particular

[ds)

emantics of the SessionMobilityItemInfoType:

Name

Definition

JessionMobilityItemInfoType

Tool for capturing application-specific state information relg
particular target Iltem in the content DI when preserving the
content DI in a session mobility context DI.

vant to a
state of a

fHarget

A URI identifying the target Item element in the content DI to
preserved application-specific state information applies.

which the

12.5 Reconstructing a session

blased on the reference to the content DI provided in the SessionMobilityTarget of the context DI. Then

NOTE A context DI formed according to the normative format defined in subclause 12.2 contains infofmation to
reéconstruct the User’s session. The decoding steps required to do so are described as follows. First, load the

ontent DI

for each

Assertion in the context DI, identify the Choice in the content DI based on the target attribute of the Assertion,
and configure the identified Choice in the content DI according to the Assertion. The Assertion identifies which
Selection elements are asserted as being true and/or which Selection elements are being asserted as being false.
Selection elements not identified in the Assertion are undecided by definition. The Assertion elements considered
in this step are those created in step 3) of subclause 12.2. Such Assertion elements 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.
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12.6 Session transfer example

EXAMPLE An example of a content Digital ltem is shown below. This content DI contains a Choice element that
requires the configuration state to be preserved.

<DIDL>
<Item i1d="CONTEXT DEMO">
<Choice choice 1d="EXAMPLE CHOICE" maxSelections="1">
<Descriptor>
<Statement mimeType="text/plain">Terminal Capabilties</Statement>
DesCr1pltor
<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<AStatement>
</Descriptor>
<Resource mimeType="audio/mpeg" ref="audio.mp3/>
</Component>
<Component>
<Condition require="VIDEO"/>
<Descriptor>
<Statement mimeType="text/plain"3Video Clip</Statement>
</Descriptor>
<Resource mimeType="video/mpeg" _réf="movie.mpg"/>
</Component>
</Item>
</DIDL>

Assume that the VIDEO selection has/been made. The context DI must capture this selection state information. The
correspor]ding context DI is shown below:

<DIDL xmlns="urn:mpeg:mpeg2l:2002:01-DIDL-NS">

<It¢m>
<Descriptor>
<Statement mimeType="text/xml">
<d¥a:DIADescriptionUnit
xsi:type="sm:SessionMobilityAppInfoType">
<sm:ItemInfolList>
<sm:ItemInfo
target="urn:mpeg:mpeg2l:content:smexample#CONTEXT DEMO">
MyApp:CurrentPlaybackstatus
PLAYING
</myApp:CurrentPlaybackStatus>
<myApp:CurrentMediaTime>4.35s</myApp:CurrentMediaTime>
</sm:ItemInfo>
</sm:ItemInfolList>
<mpeg7:UsageHistory id="usage-history-001">
<!-- description of UsageHistory -->
</mpeg7:UsageHistory>
</dia:DIADescriptionUnit>
</Statement>
</Descriptor>
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<Component>
<Resource mimeType="text/xml">
<dia:DIADescriptionUnit
xsi:type="sm:SessionMobilityTargetType"
ref="urn:mpeg:mpeg2l:content:smexample" />
</Resource>
</Component>
<Annotation target="urn:mpeg:mpeg2l:content:smexample#CONTEXT DEMO">
<Assertion
target="urn:mpeg:mpeg2l:content:smexample#EXAMPLE CHOICE"
true="VIDEQ" />
</Annotation>
</Item>
/DIDL>

13 DIA configuration tools

—

3.1 Introduction

he DIA configuration tools provide the following functionality: ideftifies the DIA descriptions [that are
uggested for a specific resource, identifies how Choice/Selectionielements in a DID should be processed,
.g., displayed to Users or configured automatically according tosDIA descriptions, and identifies thg location
f the adaptation, e.g., receiver side, sender side or either side:

O ® » -

. §

3.2 DIAConfiguration syntax

?xml version="1.0"?>

!-- Digital Item Adaptation ISO/IEC-21000-7 -->

!-- Schema for DIA configuration Tdéls -->

schema
version="ISO/IEC 21000-7"
id="DIAConfiguration.xsd"
targetNamespace="urn:mpegrmpeg2l:2003:01-DIA-DIAC-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:diac="urn:mpegtmpeg21:2003:01-DIA-DIAC-NS"
xmlns:dia="urn:mpegympeg2l:2003:01-DIA-NS"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<import name&pace="urn:mpeg:mpeg2l1:2003:01-DIA-NS" schemaLocation="DIA.ksd"/>
<P #4448 HHEHH AR >
<!-- Definition of SuggestedDIADescriptions ==

< AR FHA R A A A R R A R A R A >

<GomplexType name="SuggestedDIADescriptionsType">

<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name="ReceiverSide" minOccurs="0">
<complexType>
<sequence>
<element name="Target" type="diac:TargetType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
<element name="SenderSide" minOccurs="0">
<complexType>
<sequence>
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<element name="Target" type="diac:TargetType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</complexType>
</element>
<element name="EitherSide" minOccurs="0">
<complexType>
<sequence>
<element name="Target" type="diac:TargetType"
minOccurs="0" maxOccurs="unbounded" />

</c

<co

</sequence>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
bmplexType>

nplexType name="TargetType">
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="targetDescription" type="string” use="required"/>

</extension>
</complexContent>
</cpmplexType>
SR S i i A
<!- Definition of UserSelection ~—>
U= #4444 4 44 H 4 A EHHSF AR A E A H RS ES AT ——>
<elpment name="UserSelection"/>
SR S 0 i
<!- Definition of BackgroundConfiguration ==
U= #4444 444 H 4 FHHHEF AR HEHHSS TS ER SRS ——>
<elpment name="BackgroundConfiguration"/>
</schema>
13.3 DIAConfiguration semantics
Semanti¢s of the SuggestedDIADescriptionsType
Name Definition
SuggesltedBIADescriptionsType  Tool for describing the DIA descriptions that are suggested fgr
resource adaptation and DID configuration
ReceiverSide Indicates receiver descriptions that are suggested for consideration

by the receiver of a resource when adapting that resource. The
receiver need not utilize those descriptions in the adaptation.

212
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SenderSide Indicates receiver descriptions that are suggested for consideration

by the sender of a resource when adapting that resou

rce. The

sender need not utilize those descriptions in the adaptation.

NOTE The receiver can use this information to save ban
optimizing which of its descriptions it transmits to the sender.

dwidth by

EitherSide Indicates receiver descriptions that are suggested for consideration

by either the receiver or the sender of a resource when

adapting

that resource. The receiver and/or sender need not utilize those
descriptions in the adaptation.
farget Describes the suggested DIA descriptions.
Jemantics of the TargetType:
Name Definition
fargetType Tool for describing DIA descriptions.
FargetDescription Describes the DIA descriptions as an XPath expression that points
to fragments of a DIR or DIA document.
HXAMPLE The following XPath expression specifiesnthat the Format element of VideoCapabilitigsType is
sphiggested and its corresponding value should be retrieved from a DID or DIA ocument:
/dia:Decoding[@xsi:type=dia:VideoCapabilditiesType]/dia:Format
NOTE The dia: prefix in the above example could either be ignored or used as part of the following expregsion.
Semantics of the UserSelection:
Name Definition
JserSelection Indicates that the described Choice is intended for human user
selection.
NOTE This description is typically accompanied by other dgscriptions
in the Choice and/or the Selection that provide information pecessary
to present the Choice to the human for selection.
Jemantics of the BackgroundConfiguration:
Name Definition
BackgroundConfiguration Indicates that the described Choice is intended to be configured in

an automated fashion.

NOTE This description is typically accompanied by other descriptions
in the Choice and/or the Selection that provide the information

necessary to carry out the automated configuration.
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Annex A
(normative)

Classification Schemes

Al Introduction

This clayse specifies a set of classification schemes that may be used by applications using descriptiontoo
specified in this part of ISO/IEC 21000. Applications need not use these classification schemes, they.canu
proprietary or third party ones. However, if they choose to use the classification schemes defined“in this
clause, ho modifications or extensions are allowed to these classification schemes. The ~classificati
schemeyq in this clause are specified using the ClassificationScheme defined in ISO/IEC 15938-5. All ¢f
the clagsification schemes defined in this clause are uniquely identified by a URN- following th
"urn:mgeg:mpeg21:2003:01-DIA-NameCS-NS" namespace identifier where Name ‘'should be replac
with the [name of the classification scheme. For example, the URN "urn:mpeg:mpeg21:2003:01-DI
PlaceTypeCS-NS" identifies the classification scheme provided for P1aceType values (in its 2003 version).

In some [cases there are several classification schemes associated with a single-description. In such a casg,
any one|of these classification schemes (as well as classification schemes-hot defined in this specification
may be used depending on the application domain.

~

A2 Classification Schemes

A.2.1 ThreeDBenchmarkCS

<ClassjficationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-ThreeDBenchmarkCS-NS">
<Teym termID="1">
Name xml:lang="en">SPEC VIEWPERF&/Name>
Definition xml:lang="en">
ViewPerf (Viewer Performahee) benchmark suites specifed by SPEC
(http://www.spec.org/gpefopc.static/viewperf7linfo.html)
/Definition>
Term termID="1.1">
<Name xml:lang="enr™»3DSMAX02</Name>
<Definition xml:(lang="en">
3DSMax 02 (Wewset benchmark specified by SPEC.
</Definition®
/Term>
Term termID<)1.2">
<Name xml:lang="en">LIGHT06</Name>
<Defdnition xml:lang="en">
Lightscape 06 Viewset benchmark specified by SPEC.
</NDéfinition>
[Perm>
Termterm ="
<Name xml:lang="en">DRV09</Name>
<Definition xml:lang="en">
Design Review 09 Viewset benchmark specified by SPEC.
</Definition>
</Term>
<Term termID="1.4">
<Name xml:lang="en">PROE02</Name>
<Definition xml lang="en">
ProEngineer 02 Viewset benchmark specified by SPEC.
</Definition>
</Term>
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<Term termID="1.5">
<Name xml:lang="en">DX02</Name>
<Definition xml:lang="en">
Data Explorer 08 Viewset benchmark specified by SPEC.
</Definition>
</Term>
<Term termID="1.6">
<Name xml:lang="en">UGS03</Name>
<Definition xml:lang="en">
Unigraphics 03 Viewset benchmark specified by SPEC.
</Definition>
</Term>
</Term>
/ClassificationScheme>

A.2.2 AdaptationQoSCS

?xml version="1.0" encoding="UTF-8"?>
ClassificationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-AdaptationQoSCS-NS"
U= H4#4HH4 44 HHHHEFAHH AR A H AR H SR AR HHHHHH AR H S H A H AR AR ——>
<l-- Terminal and Network QoS terms -——>
U= H4#4#H4HH4HHHHHHFAHHHHHHHEHHEF A HHHHHH R HEH NS ——>
<Term termID="1">
<Name xml:lang="en">Terminal and Network{Q®S</Name>
<Definition xml:lang="en">Lists the terms and definitions specifically used
ithin the Terminal and Network QoS tool ass\specified in this part of
ISO/IEC 21000.</Definition>
<Term termID="1.1">
<Name xml:lang="en">Computation time</Name>
<Term termID="1.1.1">
<Name xml:lang="en">Computation time in ms</Name>
<Definition xml:lang=len">Computation time for decoding and rerdering
ghe resource on a terminal.</Befinition>
</Term>
</Term>
<Term termID="1.2%>
<Name xml:lamg=s"en">Utility</Name>
<Definition xml:lang="en">List of possible utility measurements. The
ytility can be megsured in an objective or subjective manner.</Definition>
<Term feymID="1.2.1">
<Napte xml:lang="en">PSNR in dB</Name>
<Definition xml:lang="en">PSNR (Peak Signal to Noise Ratio) is |an
bjective g@idlity measure that is used to estimate the quality of a reconsfructed
mage compared with an original image. The PSNR is computed by using the
ogarisshil of the square of the peak value devided by MSE (mean square
rrorys</Definition>
</Term>

b
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<Name xml:lang="en">MOS</Name>
<Definition xml:lang="en">MOS (Mean Opinion Score) 1is a subjective
quality measure that may refer to the ITU-R Recommendation BT. 500-10 specifying
the methodlogy.</Definition>
</Term>
<Term termID="1.2.3">
<Name xml:lang="en">0DG</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>
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</Term>
<Term termID="1.2.4">
<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="1.3">
<Name xml:lang="en">Adaptation Operation</Name>
<Definition xml:lang="en">List of possible adaptation
operatjons.</Definition>
<Term termID="1.3.1">
<Name xml:lang="en">Frame dropping and/or DCT coefficient
droppipg</Name>
<Definition xml:lang="en">Describes adaptation operators g£hat adapts
the in¢oming resource by dropping some parts of the incoming bitstream that
correspond to specific frames and/or DCT coefficients.</Definition>
<Term termID="1.3.1.1">
<Name xml:lang="en">B Frame Dropping</Name>
<Definition xml:lang="en">Describes the numbek Jof B-frames to be
dropped between two successive anchor frames in each sub-GOR. It is assumed that
B-fram¢s are dropped from the end of a sub-GOP.</Definition>
</Term>
<Term termID="1.3.1.2">
<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.</Dbefinition>
</Term>
<Term termID="1.3.1.3">
<Name xml:lang="en">Coefficient Dropping</Name>
<Definition xml:lang="€&n">Describes the ratio of bit rate
reductlon to be achieved by DCT coefificient dropping.</Definition>
</Term>
</Term>
<Term termID="1.3.2"®
<Name xml:lang"en">MPEG-4 FGS Adaptation</Name>
<Definition xml:lang="en">Describes adaptation operators that is
defined in the MPEG-4 EGS. that adapts the incoming ISO/IEC 14496-2 FGS bitstrear
by selgcting the specifieéd number of bitplanes of FGS-frames and/or FGST-frames
as an ¢nhancement ldayer.</Definition>
<Term&térmID="1.3.2.1">
<Name xml:lang="en">Bitplanes of FGS</Name>
<Definition xml:lang="en">Describes the number of bitplanes of th
FGS-frames tozbe truncated from the enhancement. It is assumed that the least
signiflcant’bitplanes are truncated first.</Definition>
</Term>
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<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="1.3.2.3">
<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>
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</Term>
<Term termID="1.3.3">
<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="1.3.3.1">
<Name xml:lang="en">Requantization scale</Name>
<Definition xml:lang="en">
Describes the value of the new quantization scale.
</Definition>
</Term>
</Term>
<Term termID="1.3.4">
<Name xml:lang="en">Spatial size reduction</Name>
<Definition xml:lang="en">Describes adaptation operators that ddapts
he incoming bitstream by reducing the spatial size (spatial
fHesolution) .</Definition>
<Term termID="1.3.4.1">
<Name xml:lang="en">Horizontal Ratio Reduct¥on</Name>
<Definition xml:lang="en">Describes thelvalue of the horizogtal
reduction ratio.</Definition>
</Term>
<Term termID="1.3.4.2">
<Name xml:lang="en">Vertical Rati® Reduction</Name>
<Definition xml:lang="en">Desc¥ibes the value of the verticqgl
reduction ratio.</Definition>
</Term>
</Term>
<Term termID="1.3.5">
<Name xml:lang="en">Wavelet specific adaptation operations</Nane>
<Definition xml:lang="en">Describes adaptation operators for adapting
d wavelet-coded stream.</Definit@on>
<Term termID="1.3%6.1">
<Name xml:lang="en">Wavelet spatial levels</Name>
<Definition\xml:lang="en">Specifies the number of levels to |be
Hept.</Definition>
</Term>
<Term t€rmID="1.3.5.2">
<Name xml:lang="en">Wavelet bitplanes</Name>
<Definition xml:lang="en">Specifies the number of bitplanes |to be
Hept.</Definition>
<HTerm>
<AMerm>
<Term termID="1.3.6">
<Name xml:lang="en">Scalable Audio</Name>
<Definition xml:lang="en">Describes an adaptation operator that
dapts the incoming bitstream including ISO/IEC 14496-3 FGS by selecting the
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<Term termID="1.3.6.1">
<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="1.3.7">
<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>

—~+
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<Term termID="1.3.7.1">
<Name xml:lang="en">Number of Channels</Name>
<Definition xml:lang="en">Indicates the number audio channels to
be dropped.</Definition>
</Term>
<Term termID="1.3.7.2">
<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="1.3.8">
<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 dewn to
the sp¢cified frequency cutoff.</Definition>
<Term termID="1.3.8.1">
<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="1.4">
<Name xml:lang="en">Others</Name>
<Definition xml:lang="en">List of not classified Terminal and Network
QoS teyms.</Definition>
<Term termID="1.4.1">
<Name xml:lang="en">Viewing info<Name>
<Definition xml:lang="en">Specifiées 3D viewing information for view-
depend¢nt adaptation.</Definition>
<Term termID="1.4.1.1">
<Name xml:lang="en">Andgle in degrees</Name>
</Term>
<Term termID="1.4.1.20%
<Name xml:lang="en”>Distance</Name>
</Term>
</Term>
<Term termID="1.4.2">
<Name xml:lang="en">ROI</Name>
<Definitién,~%ml:lang="en">Specifies the considered ROI for MPEG-4 VT({
view-d¢pendent textydre adaptation.</Definition>

</Term>
/Term>
</T¢rm>
<=1 #HHEREE AR AR A A A R A A R A A R A R R A A >
<!-71 Usage Environment Description terms ==
<!-1 ¢termID correspond to clause and subclause numbers respectively -->
< l = B L L L L L L (| {1 A 1 [ gt [

<Term termID="6">
<Name xml:lang="en">Usage Environment Description Tools</Name>
<Definition xml:lang="en">Lists the terms and definitions of the Usage
Environmen Description (UED) tools as defined in this part of ISO/IEC
21000.</Definition>
<Term termID="6.4">
<Name xml:lang="en">User Characteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the User
Characteristics as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.7">
<Name xml:lang="en">AudioPresentationPreferences</Name>
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<Definition xml:lang="en">Lists the terms and definitions of the
AudioPresentationPreferences as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.4.7.1">
<Name xml:lang="en">VolumeControl</Name>
<Definition xml:lang="en">Describes the VolumeControls as defined

in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.2">

<Name xml:lang="en">FrequencyEqualizer</Name>

<Definition xml:lang="en">Describes one value of the
FrequencyEqualizer as defined in this part of ISO/IEC 21000.</Definitiof>
</Term>
<Term termID="6.4.7.3">

<Name xml:lang="en">StartFrequency</Name>

<Definition xml:lang="en">Describes the StartFreguency as dgfined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.4">

<Name xml:lang="en">EndFrequency</Name>

<Definition xml:lang="en">Describes thelEndFrequency as defined in
ghis part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.5">

<Name xml:lang="en">AudioOutputBeyice</Name>

<Definition xml:lang="en">Describes the AudioOutputDevice af
defined in this part of ISO/IEC 21000.</Defimition>
</Term>
<Term termID="6.4.7.6">

<Name xml:lang="en">BalariceReference</Name>

<Definition xml:lang#'en">Describes the BalanceReference as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4%.7">

<Name xml:lang="en">SamplingFrequency</Name>

<Definition\xml:lang="en">Describes the SamplingFrequency af
defined in this part of«ISO/IEC 21000.</Definition>
</Term>
<Term térmID="6.4.7.8">

<Name xml:lang="en">BitsPerSample</Name>

<Definition xml:lang="en">Describes the BitsPerSample as deflined
in this part ENMSO/IEC 21000.</Definition>
<HTerm>
<Term termID="6.4.7.9">

<Name xml:lang="en">NumOfChannels</Name>

<Definition xml:lang="en">Describes the NumOfChannels as defiined
iln thws part of ISO/IEC 21000.</Definition>
</Term>
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<Name xml:lang="en">ImpulseResponseURI</Name>
<Definition xml:lang="en">Describes the URI of the room impulse
response as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.11">
<Name xml:lang="en">SourcePresence</Name>
<Definition xml:lang="en">Describes the SourcePresense as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.12">
<Name xml:lang="en">SourceWarmth</Name>
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<Definition xml:lang="en">Describes the SourceWarmth as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.13">
<Name xml:lang="en">SourceBrilliance</Name>
<Definition xml:lang="en">Describes the SourceBrilliance as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.14">
<Name xml:lang="en">RoomPresence</Name>
<Definition xml:lang="en">Describes the RoomPresence as definedip
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.15">
<Name xml:lang="en">RunningReverberance</Name>
<Definition xml:lang="en">Describes the RunningReverbexance as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.16">
<Name xml:lang="en">Envelopment</Name>
<Definition xml:lang="en">Describes the Envelopment as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.17">
<Name xml:lang="en">LateReverbarence<{Name>
<Definition xml:lang="en">Describes the LateReverbarence as
defined in this part of ISO/IEC 21000.</Definitiomn>
</Term>
<Term termID="6.4.7.18">
<Name xml:lang="en">Heavyness</Name>
<Definition xml:lang="en">Describes the Heavyness as defined in
this pgrt of ISO/IEC 21000.</Definitionx
</Term>
<Term termID="6.4.7.19"%
<Name xml:lang="en"3¥iveness</Name>
<Definition xml:lang="en">Describes the Liveness as defined in
this pgrt of ISO/IEC 21000.</Refinition>
</Term>
<Term termID="6%v4.7.20">
<Name xmd~ lang="en">RefDistance</Name>
<Defind&iton xml:lang="en">Describes the RefDistance as defined in
this pgrt of ISO/IEC~21000.</Definition>
</Term>
<Term  termID="6.4.7.21">
<Name xml:lang="en">FreglLow</Name>
<Definition xml:lang="en">Describes the FreqlLow as defined in thi
part of ISO/TEC 21000.</Definition>
</Term>
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<Name xml:lang="en">FregHigh</Name>
<Definition xml:lang="en">Describes the FreqgHigh as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.23">
<Name xml:lang="en">TimeLimitl</Name>
<Definition xml:lang="en">Describes the TimeLimitl as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.24">
<Name xml:lang="en">TimeLimit2</Name>
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<Definition xml:lang="en">Describes the TimeLimit2 as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.25">
<Name xml:lang="en">TimeLimit3</Name>
<Definition xml:lang="en">Describes the TimeLimit3 as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.26">
<Name xml:lang="en">SoniferousSpeed</Name>
<Definition xml:lang="en">Describes the SoniferousSpeed as, defined
in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.8">
<Name xml:lang="en">DisplayPresentationPreferences</Name>
<Definition xml:lang="en">Lists the terms and defihditions of the
isplayPresentationPreferences as defined in this part of ISO/IEC
1000.</Definition>
<Term termID="6.4.8.1">
<Name xml:lang="en">ColorTemperaturePreference BinNumber</Ndme>
<Definition xml:lang="en">Describes the&é/BinNumber of the
JolorTemperaturePreference as defined in this part, of ISO/IEC 21000.</Defirition>
</Term>
<Term termID="6.4.8.2">
<Name xml:lang="en">ColorTemperaturePreference
HreferredvValue</Name>
<Definition xml:lang="en">Describes the PreferredvValue of the
JolorTemperaturePreference as defined iuvthis part of ISO/IEC 21000.</Defifition>
</Term>
<Term termID="6.4.8.3">
<Name xml:lang="en"3ColorTemperaturePreference
HeferenceValue</Name>
<Definition xmiklang="en">Describes the ReferenceValue of tlle
JolorTemperaturePreference as-defined in this part of ISO/IEC 21000.</Defirition>
</Term>
<Term termIBD="6.4.8.4">
<Name xmil':lang="en">BrightnessPreference BinNumber</Name>
<Definition xml:lang="en">Describes the BinNumber of the
HrightnessPreferepmee as defined in this part of ISO/IEC 21000.</Definition
</T&xn>
<Term termID="6.4.8.5">
<Name xml:lang="en">ColorTemperaturePreference
HreferredVadue</Name>
<Definition xml:lang="en">Describes the PreferredValue of tlje
HrightnassPreference as defined in this part of ISO/IEC 21000.</Definition
</Term>
<Term termID="6.
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ReferenceValue</Name>
<Definition xml:lang="en">Describes the ReferenceValue of the
BrightnessPreference as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.8.7">
<Name xml:lang="en">ContrastPreference BinNumber</Name>
<Definition xml:lang="en">Describes the BinNumber of the
ContrastPreferenceas defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.8.8">
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<Name xml:lang="en">ColorTemperaturePreference
PreferredvValue</Name>
<Definition xml:lang="en">Describes the PreferredvValue of the
ContrastPreferenceas defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.8.9">
<Name xml:lang="en">ColorTemperaturePreference
ReferenceValue</Name>
<Definition xml:lang="en">Describes the ReferenceValue of the
ContrastPreferenceas defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.10">
<Name xml:lang="en">SteroscopicVideoConversion</Name>
<Definition xml:lang="en">Lists the terms and definitions of\‘the
StereojcopicVideoConversion as defined in this part of
ISO/IE¢ 21000.</Definition>
<Term termID="6.4.10.1">
<Name xml:lang="en">ParalaxType</Name>
<Definition xml:lang="en">Describes the ParalaxRype as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.10.2">
<Name xml:lang="en">DepthRange</Name>
<Definition xml:lang="en">Describes the) DepthRange as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.10.3">
<Name xml:lang="en">MaxDelayFErame</Name>
<Definition xml:lang="en">Desctribes the MaxDelayFrame as defined
in thi$ part of ISO/IEC 21000.</Definitiop>
</Term>
<Term termID="6.4.10.4">
<Name xml:lang="en">leftRightInterVideo</Name>
<Definition xml:lamg="en">Describes the LeftRightInterVideo as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.T1">
<Name xml:lang="en">GraphicsPresentationPreferences</Name>
<Definitién,"%ml:lang="en">Lists the terms and definitions of the
Graphi¢sPresentatiornRreferences as defined in this part of
ISO/IE¢ 21000.</D&finition>
<Term termID="6.4.11.1">
<Name xml:lang="en">GeometryEmphasis</Name>
<Definition xml:lang="en">Describes the GeometryEmphasis as
defined ip \Ehis part of ISO/IEC 21000.</Definition>
</Term>
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<Name xml:lang="en">TextureEmphasis</Name>
<Definition xml:lang="en">Describes the TextureEmphasis as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.11.3">
<Name xml:lang="en">AnimationEmphasis</Name>
<Definition xml:lang="en">Describes the AnimationEmphasis as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.12">
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<Name xml:lang="en">ConversionPreference</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
ConversionPreference as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.12.1">
<Name xml:lang="en">GeneralResourceConversionsFrom</Name>
<Definition xml:lang="en">Describes the From of the
GeneralResourceConversions as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.12.2">
<Name xml:lang="en">GeneralResourceConversionsTo</Name>
<Definition xml:lang="en">Describes the To of the
JeneralResourceConversions as defined in this part of ISO/IEC 21000.</Défifition>
</Term>
<Term termID="6.4.12.3">
<Name xml:lang="en">GeneralResourceConversionsOrder</Name>
<Definition xml:lang="en">Describes the order of~Ehe
deneralResourceConversions as defined in this part of ISO/IEC RI000.</Defifition>
</Term>
<Term termID="6.4.12.4">
<Name xml:lang="en">GeneralResourceConversgiensWeight</Name>
<Definition xml:lang="en">Describes thelweight of the
JeneralResourceConversions as defined in this part ofZSO/IEC 21000.</Defirjition>
</Term>
<Term termID="6.4.12.5">
<Name xml:lang="en">SpecificResdurceConversionsFromFrom</Nane>
<Definition xml:lang="en">Describes the From of the
pecificResourceConversionsFrom as defined in*' this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.12.6">
<Name xml:lang="en">8pecificResourceConversionsTo</Name>
<Definition xml:lang="en">Describes the To of the
pecificResourceConversionsFromy@s defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="€./4.12.7">
<Name xml:lang="en">SpecificResourceConversionsOrder</Name>
<Definition xml:lang="en">Describes the order of the
JpecificResourceConyersionsFrom as defined in this part of
JSO/IEC 21000.</Definition>
</T&xn>
<Term termID="6.4.12.8">
<Name xml:lang="en">SpecificResourceConversionsWeight</Name
<Definition xml:lang="en">Describes the weight of the
JpecifieResourceConversionsFrom as defined in this part of
ISO/IEEN21000.</Definition>

[0s)
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</Term>
<Term termID="6.4.12.9">
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<Definition xml:lang="en">Describes the target as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.13">
<Name xml:lang="en">PresentationPriorityPreference</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
PresentationPriorityPreference as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.4.13.1">
<Name xml:lang="en">Modality</Name>
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<Definition xml:lang="en">Describes the Modality as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.2">
<Name xml:lang="en">ModalityPriorityLevel</Name>
<Definition xml:lang="en">Describes the priorityLevel of the
Modality as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.3">
<Name xml:lang="en">Genre</Name>
<Definition xml:lang="en">Describes the Genre as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.4">
<Name xml:lang="en">GenrePriorityLevel</Name>
<Definition xml:lang="en">Describes the prioritylLevel «of)the Genr¢
as deflned in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.5">
<Name xml:lang="en">SpecificResourcePriorityLevel</Name>
<Definition xml:lang="en">Describes the prioritiyLevel of the
SpeciflcResourcePriorities as defined in this part of ISO/ALEC 21000.</Definition
</Term>
<Term termID="6.4.13.6">
<Name xml:lang="en">SpecificResourcePktipritiesTarget</Name>
<Definition xml:lang="en">Describes the target of the
SpeciflcResourcePriorities as defined in this partytof ISO/IEC 21000.</Definition
</Term>
</Term>
<Term termID="6.4.14">
<Name xml:lang="en">FocusOfAtpention</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
FocusOfAttention as defined in this pdot of ISO/IEC 21000.</Definition>
<Term termID="6.4.14.1"%
<Name xml:lang="en"™3ROIURI</Name>
<Definition xml:Iang="en">Describes the URI of the ROI as defined
in thi$ part of ISO/IEC 21000¢</Definition>
</Term>
<Term termID="6%4.14.2">
<Name xmdx lang="en">ROIupdatelInterval</Name>
<Defind&iton xml:lang="en">Describes the updateInterval of the ROI
as deflned in this part of ISO/IEC 21000.</Definition>
</Term>
<Term  termID="6.4.14.3">
<Name xml:lang="en">Keyword</Name>
<Definition xml:lang="en">Describes the Keyword as defined in thi
part of ISO/TEC 21000.</Definition>
</Term>
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<Name xml:lang="en">preferenceValue</Name>
<Definition xml:lang="en">Describes the preferenceValue of the
Keyword as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.14.5">
<Name xml:lang="en">fontColor</Name>
<Definition xml:lang="en">Describes the fontColor as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.14.6">
<Name xml:lang="en">fontSize</Name>
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<Definition xml:lang="en">Describes the fontSize as defined in

this part of ISO/IEC 21000.</Definition>

</Term>
<Term termID="6.4.14.7">
<Name xml:lang="en">fontType</Name>
<Definition xml:lang="en">Describes the fontType as defined in

this part of ISO/IEC 21000.</Definition>

</Term>
<Term termID="6.4.14.8">
<Name xml:lang="en">textPresentationSpeed</Name>

<Definition xml:lang="en">Describes the textPresentationSpedd as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.15">
<Name xml:lang="en">AuditoryImpairment</Name>
<Definition xml:lang="en">Lists the terms and defihditions of the
NuditoryImpairment as defined in this part of ISO/IEC 21000.</Pefinition>
<Term termID="6.4.15.1">
<Name xml:lang="en">RightEarFreql25Hz</Name
<Definition xml:lang="en">Describes thelRightEarFreql25Hz af{
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.2">
<Name xml:lang="en">RightEarFred2b0Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq250Hz af
defined in this part of ISO/IEC 21000.</Defimition>
</Term>
<Term termID="6.4.15.3">
<Name xml:lang="en">RightEarFreqg500Hz</Name>
<Definition xml:lang#'en">Describes the RightEarFregq500Hz af
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4%15.4">
<Name xml:lang="en">RightEarFreql000Hz</Name>
<Definition\xml:lang="en">Describes the RightEarFreql000Hz 4s
defined in this part of«ISO/IEC 21000.</Definition>
</Term>
<Term térmID="6.4.15.5">
<Name xml:lang="en">RightEarFreql500Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreql500Hz 4s
defined in thisypart of ISO/IEC 21000.</Definition>
<HTerm>
<Term termID="6.4.15.6">
<Name xml:lang="en">RightEarFreq2000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq2000Hz 4s
defined in this part of ISO/IEC 21000.</Definition>
</Term>
Term—termipb=Ue 4 15 7N
<Name xml:lang="en">RightEarFreq3000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq3000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.8">
<Name xml:lang="en">RightEarFreq4000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq4000Hz as
defined in this part of ISO/IEC 21000.</Definition>

</Term>
<Term termID="6.4.15.9">
<Name xml:lang="en">RightEarFreq6000Hz</Name>
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<Definition xml:lang="en">Describes the RightEarFreq6000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.10">
<Name xml:lang="en">RightEarFreq8000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreqg8000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.11">
<Name xml:lang="en">LeftEarFreqgl25Hz</Name>

<Definition xml:lang="en">Describes the LeftEarFreqgl25Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.12">
<Name xml:lang="en">LeftEarFreqgq250Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq250Hz)as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.13">
<Name xml:lang="en">LeftEarFreg500Hz</Name>
<Definition xml:lang="en">Describes the LeftEapFregb00Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.14">
<Name xml:lang="en">LeftEarFreqgql000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreqlO00Hz as
defined in this part of ISO/IEC 21000.</Definitiomn>
</Term>
<Term termID="6.4.15.15">
<Name xml:lang="en">LeftEarFregl500Hz</Name>
<Definition xml:lang="en">Pescribes the LeftEarFreql500Hz as
defined in this part of ISO/IEC 21000.<4Pefinition>
</Term>
<Term termID="6.4.15.16U>
<Name xml:lang="en"3¥eftEarFregq2000Hz</Name>
<Definition xml:Ilang="en">Describes the LeftEarFreqg2000Hz as
defined in this part of ISO/IEC-21000.</Definition>
</Term>
<Term termID="¢v4.15.17">
<Name xmdx lang="en">LeftEarFreq3000Hz</Name>
<Defind&iton xml:lang="en">Describes the LeftEarFreq3000Hz as
defined in this part-0f ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.18">
<Name xml:lang="en">LeftEarFregq4000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq4000Hz as
defined ip \Ehis part of ISO/IEC 21000.</Definition>
</Term>
Torm—termib=lte 4 15 10N

<Name xml:lang="en">LeftEarFreq6000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq6000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.20">
<Name xml:lang="en">LeftEarFreq8000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreg8000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.16">
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<Name xml:lang="en">Visuallmpairment</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
VisualImpairment as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.16.1">
<Name xml:lang="en">Blindness</Name>
<Definition xml:lang="en">Describes the Blindness as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.2">
<Name xml:lang="en">LowVisionImpairment LossOfFineDetail
Numeric</Name>

<Definition xml:lang="en">Describes the NumericDegree of (thd
ossOfFineDetail of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.3">
<Name xml:lang="en">LowVisionImpairment LossOfFireDetail

=

Textual</Name>
<Definition xml:lang="en">Describes the TextualDegree of thd
IJossOfFineDetail of the LowVisionImpairment as defined ig\this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.4">

<Name xml:lang="en">LowVisionImpadrment LackOfConstrast
Numeric</Name>
<Definition xml:lang="en">Describes the NumericDegree of thd
IackOfConstrast of the LowVisionImpairment as*defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.5">

<Name xml:lang="en">kowVisionImpairment LackOfConstrast
Textual</Name>

<Definition xml:l@hg="en">Describes the TextualDegree of thd

ackOfConstrast of the LowVisibnImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termIBD="6.4.16.6">

<Name xmil*: lang="en">LowVisionImpairment LightSensitivity

=

Numeric</Name>
<Definition xml:lang="en">Describes the NumericDegree of thd
ightSensitivity0f the LowVisionImpairment as defined in this part of
ISO/IEC 21000 &/ Definition>
<)Term>
<Term termID="6.4.16.7">
<Name xml:lang="en">LowVisionImpairment LightSensitivity

=

Textuadx/Name>
<Definition xml:lang="en">Describes the TextualDegree of thd
IightSensitivity of the LowVisionImpairment as defined in this part of
IS{'\ lnlal ’71(\(\(\‘ D ‘F‘:ﬂ‘:ti n
</Term>
<Term termID="6.4.16.8">
<Name xml:lang="en">LowVisionImpairment NeedOfLight Numeric</Name>
<Definition xml:lang="en">Describes the NumericDegree of the
NeedOfLight of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.9">
<Name xml:lang="en">LowVisionImpairment NeedOfLight Textual</Name>
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<Definition xml:lang="en">Describes the TextualDegree of the
NeedOfLight of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.10">
<Name xml:lang="en">LowVisionImpairment PeripheralVisionLoss
Numeric</Name>
<Definition xml:lang="en">Describes the NumericDegree of the
PeripheralVisionLoss of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.11">
<Name xml:lang="en">LowVisionImpairment PeripheralVisionLoss

Textual</Name>
<Definition xml:lang="en">Describes the TextualDegree of(the
Periph¢ralVisionLoss of the LowVisionImpairment as defined in this paxt)of
ISO/IE¢ 21000.</Definition>
</Term>
<Term termID="6.4.16.12">
<Name xml:lang="en">HemianopiaSide</Name>
<Definition xml:lang="en">Describes the side.©f 'Heminaopia as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.13">
<Name xml:lang="en">ColorVisionDefici€ncyType</Name>
<Definition xml:lang="en">Describes the DeficiencyType of the
ColorVlsionDeficiency as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.14">
<Name xml:lang="en">ColorVisiohDeficiencyDegree</Name>
<Definition xml:lang="en">Describes the DeficiencyDegree of the
ColorVlsionDeficiency as defined in this\part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.15U>
<Name xml:lang="en"3¢ightSide</Name>
<Definition xml:Ilang="en">Describes the rightSide as defined in
this pgrt of ISO/IEC 21000.</Refinition>
</Term>
<Term termID="6v4.16.16">
<Name xmdx lang="en">leftSide</Name>
<Defind&iton xml:lang="en">Describes the leftSide as defined in
this pgrt of ISO/IEC~21000.</Definition>
</Term>
</Term>
<Term~\termID="6.4.18">
<Ndme xml:lang="en">MobilityCharacteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
MobilifyCharacteristics as defined in this part of ISO/IEC 21000.</Definition>
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<Name xml:lang="en">LastUpdatePointLatitude</Name>
<Definition xml:lang="en">Describes the latitude of the
LastUpdatePoint as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.2">
<Name xml:lang="en">LastUpdatePointLongitude</Name>
<Definition xml:lang="en">Describes the logitude of the
LastUpdatePoint as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.3">
<Name xml:lang="en">LastUpdateBinIndex</Name>
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<Definition xml:lang="en">Describes the LastUpdateBinIndex as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.4">
<Name xml:lang="en">LastUpdateTime</Name>
<Definition xml:lang="en">Describes the LastUpdateTime as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.5">
<Name xml:lang="en">Lmax</Name>
<Definition xml:lang="en">Describes the Lmax as defined in, §his
dart of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.6">
<Name xml:lang="en">Updatelnterval Values</Name>
<Definition xml:lang="en">Describes one value of~Ehe
UpdateInterval Values as defined in this part of ISO/IEC 21000&7/Definitiorn>
</Term>
<Term termID="6.4.18.7">
<Name xml:lang="en">xRadius</Name>
<Definition xml:lang="en">Describes thelxRadius as defined in this
dart of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.8">
<Name xml:lang="en">yRadius</Name}
<Definition xml:lang="en">Describes the yRadius as defined in this
dart of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.9">
<Name xml:lang="en">Mean</Name>
<Definition xml:lang#fen">Describes the Mean as defined in fhis
dart of ISO/IEC 21000.</Definition3
</Term>
<Term termID="6.4%18.10">
<Name xml:lang="en">Variance</Name>
<Definition\xml:lang="en">Describes the Variance as defined |in
fhis part of ISO/IEC 21Q00.</Definition>
</Term>
<Term térmID="6.4.18.11">
<Name xml:lang="en">Directivity Values</Name>
<Definition xml:lang="en">Describes one value of the Directivity
Yalues as defined in this part of ISO/IEC 21000.</Definition>
<HTerm>
XTerm termID="6.4.18.12">
<Name xml:lang="en">measuredInterval</Name>
<Definition xml:lang="en">Describes the measuredInterval as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Name xml:lang="en">Erraticity Values</Name>
<Definition xml:lang="en">Describes one value of the Erraticity
Values as defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.19">
<Name xml:lang="en">Destination</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
Destination as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.19.1">
<Name xml:lang="en">Time</Name>
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<Definition xml:lang="en">Describes the Time as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.2">
<Name xml:lang="en">Location</Name>
<Definition xml:lang="en">Describes the Location as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.3">
<Name xml:lang="en">FreeClass</Name>
<Definition xml:lang="en">Describes the FreeClass as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.4">
<Name xml:lang="en">StereotypedClass</Name>
<Definition xml:lang="en">Describes the StereotypedClass)as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.5">
<Name xml:lang="en">DestinationName</Name>
<Definition xml:lang="en">Describes the DestinationName as definedl
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
</Term>
/Term>
Term termID="6.5">
<Name xml:lang="en">Terminal Capabilitiesg</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
Termingl Capabilities as defined in this part0of ISO/IEC 21000.</Definition>
<Term termID="6.5.4">
<Name xml:lang="en">CodecCapapilities</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
CodecCapabilities as defined in this ybart of ISO/IEC 21000.</Definition>
<Term termID="6.5.4.1">
<Name xml:lang="en"3Pecoding Format Audio</Name>
<Definition xml:Ilang="en">Describes the AudioCodingFormat of the
Decodihg CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6v5.4.2">
<Name xmd~ lang="en">Decoding Format Graphics</Name>
<Defind&ion xml:lang="en">Describes the GraphicsCodingFormat of
the De¢oding CodecCdpability as defined in this part of ISO/IEC
21000.4/Definitior>
</ Teem>
<Ferm termID="6.5.4.3">
<Name xml:lang="en">Decoding Format Image</Name>
<Definition xml:lang="en">Describes the ImageCodingFormat of the
Decodifg . CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
Toxm
<Term termID="6.5.4.4">
<Name xml:lang="en">Decoding Format Scene</Name>
<Definition xml:lang="en">Describes the SceneCodingFormat of the
Decoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.5">
<Name xml:lang="en">Decoding Format Transport</Name>
<Definition xml:lang="en">Describes the TransportCodingFormat of
the Decoding CodecCapability as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.4.6">
<Name xml:lang="en">Decoding Format Video</Name>
<Definition xml:lang="en">Describes the VideoCodingFormat of the
Decoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.7">
<Name xml:lang="en">Encoding Format Audio</Name>
<Definition xml:lang="en">Describes the AudioCodingFormat of the
Encoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.8">
<Name xml:lang="en">Encoding Format Graphics</Name>
<Definition xml:lang="en">Describes the GraphicsCodingFormaff of
he Encoding CodecCapability as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.9">
<Name xml:lang="en">Encoding Format Image</Name>
<Definition xml:lang="en">Describes the ImageCodingFormat off the
Hncoding CodecCapability as defined in this part of ISO/TEE€ 21000.</Definifion>
</Term>
<Term termID="6.5.4.10">
<Name xml:lang="en">Encoding Format Scene</Name>
<Definition xml:lang="en">Describé&s the SceneCodingFormat off the
Hncoding CodecCapability as defined in this paft)of ISO/IEC 21000.</Definifion>
</Term>
<Term termID="6.5.4.11">
<Name xml:lang="en">Encoding Format Transport</Name>
<Definition xml:lang="en!"SbPescribes the TransportCodingFormgt of
ghe Encoding CodecCapability as defined“¥in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4,02">
<Name xml:lang=!'en">Encoding Format Video</Name>
<Definition _xm¥:lang="en">Describes the VideoCodingFormat off the
Hncoding CodecCapability as./defined in this part of ISO/IEC 21000.</Definifion>
</Term>
<Term termiD="6.5.4.13">
<Namg¢™ xml:lang="en">Audio Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
jqudio decoding CodecParameter as defined in this part of
ISO/IEC 21000 &/ Definition>
<Term termID="6.5.4.13.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
iln this\part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.2">
Do+
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<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.4">
<Name xml:lang="en">MemoryBandwidth</Name>
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<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.14">
<Name xml:lang="en">Graphics Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definifions of the
graphi¢s decoding CodecParameter as defined in this part of
ISO/IE¢ 21000.</Definition>
<Term termID="6.5.4.14.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.14.2">
<Name xml:lang="en">BitRateAverage€</Name>
<Definition xml:lang="en">Describes the average BitRate as
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.14.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang=%enh">Describes the maximum BitRate as
in this part of ISO/IEC 21000./Definition>
</Term>
<Term termID="6.5.414.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definitiontyxml:lang="en">Describes the MemoryBandwidth as
in this part of ISQAIEC 21000.</Definition>
</Term>
<Term termID="6.5.4.14.5">
<Namie,~kml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in thi$ part of ISO/IEC 21000.</Definition>
<KTerm>
{Term termID="6.5.4.14.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this pgrt, of ISO/IEC 21000.</Definition>
Toxm
</Term>
<Term termID="6.5.4.15">
<Name xml:lang="en">Image Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
image decoding CodecParameter as defined in this part of ISO/IEC
21000.</Definition>
<Term termID="6.5.4.15.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.4.15.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as

defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describes the MemoryBandwddth gs
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as deflined
in this part of ISO/IEC 21000.</Definition>

ghis part of ISO/IEC 21000.</Definition>

qcene decoding CodecParameter as defined in this part of

</Term>

<Term termID="6.5.4.15.6">
<Name xml:lang="en">FillRate</NameX
<Definition xml:lang="en">Describes the FillRate as defired in

</Term>

</Term>

<Term termID="6.5.4.16">
<Name xml:lang="en">Scene Decoding CodecParameter</Name>
<Definition xml:lang="en!"STists the terms and definitions of the

ISO/IEC 21000.</Definition>
<Term termID="6.5.44.16.1">
<Name xml:lang&len">BufferSize</Name>
<Definitionskml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21060+v</Definition>
</Term>
<Term texmID="6.5.4.16.2">
<Namewxml:lang="en">BitRateAverage</Name>
<pefinition xml:lang="en">Describes the average BitRate 4s
defined in this paxt of ISO/IEC 21000.</Definition>
<Term>
STerm termID="6.5.4.16.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate 4gs
defined AvY this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.16.4">
<Name xml:lang="en">MemoryBandwidth</Name>
Befinittion—xmittaong—"en">beseribes—theMemoryBandwidth—ds
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.16.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>

</Term>
<Term termID="6.5.4.16.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in

this part of ISO/IEC 21000.</Definition>
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</Term>
</Term>
<Term termID="6.5.4.17">
<Name xml:lang="en">Transport Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
transport decoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.17.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.17.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate’ as
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.17.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.17.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describe§ Jthe MemoryBandwidth as
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.17.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en'»Déscribes the VertexRate as defined
in thi$ part of ISO/IEC 21000.</Definitiop>
</Term>
<Term termID="6.5.4.17%.0">
<Name xml:lang="en">FillRate</Name>
<Definition xmluiMang="en">Describes the FillRate as defined in
this pgrt of ISO/IEC 21000.</Defidaition>
</Term>
</Term>
<Term termID="6v5.4.18">
<Name xmdx lang="en">Video Decoding CodecParameter</Name>
<Defind&ion xml:lang="en">Lists the terms and definitions of the
video dlecoding CodecRarameter as defined in this part of
ISO/IE¢ 21000.</D&finition>
<PErm termID="6.5.4.18.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in thi$ pang~of ISO/IEC 21000.</Definition>
</Term>
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<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.4">
<Name xml:lang="en">MemoryBandwidth</Name>
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<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defiirjed in
ghis part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.19">
<Name xml:lang="en">Audio Encoding CodecParametezX/Name>
<Definition xml:lang="en">Lists the terms and definitions of the
dqudio encoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.19.1">
<Name xml:lang="en">BufferSize</NameX
<Definition xml:lang="en">Describes the BufferSize as deffined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.19.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en"xPescribes the average BitRate 4s
defined in this part of ISO/IEC 21000.</Defiinition>
</Term>
<Term termID="6.5.4.19,3">
<Name xml:lang="eg'>BitRate maximum</Name>
<Definition xml:xlang="en">Describes the maximum BitRate 4gs
defined in this part of ISO/IECk21000.</Definition>
</Term>
<Term termID=W¢.5.4.19.4">
<Name xmlJlang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describes the MemoryBandwidth 4gs
defined in this part ©fNISO/IEC 21000.</Definition>
</Term>
<Texrm termID="6.5.4.19.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as deflined
in this part{of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.19.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defired in
ghts “part of ISO/IEC 21000.</Definition>
Toxm
</Term>
<Term termID="6.5.4.20">
<Name xml:lang="en">Graphics Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
graphics encoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.20.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.4.20.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes theNFillRate as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.21">
<Name xml:lang="en">Image Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists\the terms and definitions of the
image ¢ncoding CodecParameter as defined in\this part of
ISO/IE¢ 21000.</Definition>
<Term termID="6.5.4.21.1%%
<Name xml:lang="en"X¥BufferSize</Name>
<Definition xml:l@ng="en">Describes the BufferSize as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="€.5.4.21.2">
<Name xmlslang="en">BitRateAverage</Name>
<Definifion xml:lang="en">Describes the average BitRate as
defined in this part of~ISO/IEC 21000.</Definition>
</Term¥
<Term~termID="6.5.4.21.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in thi#sXpart of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.21.4">
<Name xml:lang="en">MemoryBandwidth</Name>

Befinittion—xmittaong—"en'">beseribes—theMemoryBandwidth—as
defined in this part of ISO/IEC 21000.</Definition>
</Term>

<Term termID="6.5.4.21.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.21.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of ISO/IEC 21000.</Definition>
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</Term>
</Term>
<Term termID="6.5.4.22">
<Name xml:lang="en">Scene Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
scene encoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.22.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
iln this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.22.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average(BitRate 4s
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.22.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the\maximum BitRate 4gs
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.22.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">DesScribes the MemoryBandwidth
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.22.5">
<Name xml:lang="en">WertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as deflined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5(%4.22.6">
<Name xml:lahg="en">FillRate</Name>
<Definitien~xml:lang="en">Describes the FillRate as defired in
ghis part of ISO/IEC 21000\<&/Definition>
</Term>
</Term>
<Term térmID="6.5.4.23">
<Name xml:lang="en">Transport Encoding CodecParameter</Name
<Definition xml:lang="en">Lists the terms and definitions of the
fransport encdding CodecParameter as defined in this part of
JSO/IEC 21000 )</Definition>
<Term termID="6.5.4.23.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
iln thws part of ISO/IEC 21000.</Definition>
</Term>

Teoxm + o TN O 4 22 20N
Tit——C r=4 g T g

== =

Q
0]

<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.4">
<Name xml:lang="en">MemoryBandwidth</Name>
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<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.24">
<Name xml:lang="en">Video Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definifions of the
video ¢ncoding CodecParameter as defined in this part of
ISO/IE¢ 21000.</Definition>
<Term termID="6.5.4.24.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.24.2">
<Name xml:lang="en">BitRateAverage€</Name>
<Definition xml:lang="en">Describes the average BitRate as
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.24.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang=%enh">Describes the maximum BitRate as
in this part of ISO/IEC 21000./Definition>
</Term>
<Term termID="6.5.424.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definitiontyxml:lang="en">Describes the MemoryBandwidth as
in this part of ISQAIEC 21000.</Definition>
</Term>
<Term termID="6.5.4.24.5">
<Namie,~kml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in thi$ part of ISO/IEC 21000.</Definition>
<KTerm>
{Term termID="6.5.4.24.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this pgrt, of ISO/IEC 21000.</Definition>
Toxm
</Term>
</Term>
<Term termID="6.5.9">
<Name xml:lang="en">DisplayCapabilities</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
DisplayCapabilities as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.9.1">
<Name xml:lang="en">Resolution horizontal</Name>
<Definition xml:lang="en">Describes the horizontal Resolution as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.9.2">
<Name xml:lang="en">Resolution vertical</Name>
<Definition xml:lang="en">Describes the vertical Resolution as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.3">
<Name xml:lang="en">SizeChar horizontal</Name>
<Definition xml:lang="en">Describes the horizontal SizeChar as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.4">
<Name xml:lang="en">SizeChar vertical</Name>
<Definition xml:lang="en">Describes the vertical SizeChar af
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.5">
<Name xml:lang="en">refreshRate</Name>
<Definition xml:lang="en">Describes the refreshRate as defifed in
ghis part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.6">
<Name xml:lang="en">ScreenSize horizontdl</Name>
<Definition xml:lang="en">Describes  the horizontal ScreenSije as
defined in this part of ISO/IEC 21000.</Definitidén>
</Term>
<Term termID="6.5.9.7">
<Name xml:lang="en">ScreenSize" vertical</Name>
<Definition xml:lang="en">Describes the vertical ScreenSize |as
defined in this part of ISO/IEC 21000.&/Definition>
</Term>
<Term termID="6.5.9.8">
<Name xml:lang="en"3ColorBitDepth red</Name>
<Definition xml:l@hg="en">Describes the red ColotBitDepth af
defined in this part of ISO/IEE. 21000.</Definition>
</Term>
<Term termID="%€./5.9.9">
<Name xml:lang="en">ColorBitDepth green</Name>
<Definitdion xml:lang="en">Describes the green ColotBitDepth |as
defined in this part of ISO/IEC 21000.</Definition>
</Termx
<TexmytermID="6.5.9.10">
<Name xml:lang="en">ColorBitDepth blue</Name>
<Definition xml:lang="en">Describes the blue ColotBitDepth 4gs
defined in“this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.11">
<Name xml:lang="en">CromaticityRed x</Name>
<Definition xml:lang="en">Describes the x CromaticityRed as
defired—in—thispart—eof IS0/ FEC21000-</befinttion
</Term>
<Term termID="6.5.9.12">
<Name xml:lang="en">CromaticityRed y</Name>
<Definition xml:lang="en">Describes the y CromaticityRed as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.13">
<Name xml:lang="en">CromaticityGreen x</Name>
<Definition xml:lang="en">Describes the x CromaticityGreen as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.9.14">
<Name xml:lang="en">CromaticityGreeb y</Name>
<Definition xml:lang="en">Describes the y CromaticityGreen as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.15">
<Name xml:lang="en">CromaticityBlue x</Name>
<Definition xml:lang="en">Describes the x CromaticityBlue as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.16">
<Name xml:lang="en">CromaticityBlue y</Name>
<Definition xml:lang="en">Describes the y CromaticityBlue as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.17">
<Name xml:lang="en">CromaticityWhite x</Name>
<Definition xml:lang="en">Describes the x CromaticityWhite as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.18">
<Name xml:lang="en">CromaticityWhite y</Name>
<Definition xml:lang="en">Describes the y~BromaticityWhite as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.19">
<Name xml:lang="en">CharacterSetCode</Name>
<Definition xml:lang="en">Describes the CharacterSetCode as
defined in this part of ISO/IEC 21000.</Defindtion>
</Term>
<Term termID="6.5.9.20">
<Name xml:lang="en">RenderingFormat</Name>
<Definition xml:lang="&n">Describes the RenderingFormat as definedl
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.21">
<Name xml:langs"en">stereoscopic</Name>
<Definition gzml':lang="en">Describes the stereoscopic as defined ip
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term terf&P="6.5.9.22">
<Namg-xml:lang="en">maximumBrightness</Name>
<D&finition xml:lang="en">Describes the maximumBrightness as
defined in this_part of ISO/IEC 21000.</Definition>
</F&rm>
<J€rm termID="6.5.9.23">
<Name xml:lang="en">contrastRatio</Name>
<Definition xml:lang="en">Describes the contrastRatio as defined
in thisfertof IS0/ FRCc 21000 -</Pefinition
</Term>
<Term termID="6.5.9.24">
<Name xml:lang="en">gamma</Name>
<Definition xml:lang="en">Describes the gamma as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.25">
<Name xml:lang="en">bitsPerPixel</Name>
<Definition xml:lang="en">Describes the bitsPerPixel as defined in
this part of ISO/IEC 21000.</Definition>
</Term>

240 © ISO/IEC 2004 — Al rights reserved



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

<Term termID="6.5.9.26">
<Name xml:lang="en">colorCapable</Name>
<Definition xml:lang="en">Describes the colorCapable as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.27">
<Name xml:lang="en">sRGB</Name>
<Definition xml:lang="en">Describes the sRGB as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.28">
<Name xml:lang="en">fieldSequentialCode</Name>
<Definition xml:lang="en">Describes the fieldSequentiadCode |as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.29">
<Name xml:lang="en">backlightLuminance</Name>
<Definition xml:lang="en">Describes the backlightLuminance 4s
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.30">
<Name xml:lang="en">dotPitch</Name>
<Definition xml:lang="en">Describes  the dotPitch as defined |in
ghis part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.12">
<Name xml:lang="en">AudioOutputCapabilities</Name>
<Definition xml:lang="en">DLists the terms and definitions of tHhe
HudioOutputCapabilities as defined in\this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.12.1!'"»
<Name xml:lang="en"3Mode samplingFrequency</Name>
<Definition xml:dl@hg="en">Describes the samplingFrequency Mdde as
defined in this part of ISO/IEE. 21000.</Definition>
</Term>
<Term termID="%@./5.12.2">
<Name xml:lang="en">Mode bitsPerSample</Name>
<Definitdion xml:lang="en">Describes the bitPerSample Mode af
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<TexmytermID="6.5.12.3">
<Name xml:lang="en">lowFrequency</Name>
<Definition xml:lang="en">Describes the lowFrequency as defined in
ghis part,O0£~ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.12.4">
<Name xml:lang="en">highFrequency</Name>
<Definition xml:lang="en">Describes the highFrequency as defined
rE—of TSSO/ THC 210080 Befinition
</Term>
<Term termID="6.5.12.5">
<Name xml:lang="en">signalNoiseRatio</Name>
<Definition xml:lang="en">Describes the signalNoiseRation as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.12.6">
<Name xml:lang="en">power</Name>
<Definition xml:lang="en">Describes the power as defined in this
part of ISO/IEC 21000.</Definition>
</Term>

© ISO/IEC 2004 — Al rights reserved 241



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

<Term termID="6.5.12.7">
<Name xml:lang="en">NAME</Name>
<Definition xml:lang="en">Describes the numChannels as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.14">
<Name xml:lang="en">UserInteractionInput</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
UserInteractionInput as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.14.1">
<Name xml:lang="en">StringInput</Name>
<Definition xml:lang="en">Describes the StringInput as defined)in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.2">
<Name xml:lang="en">KeyInput</Name>
<Definition xml:lang="en">Describes the KeyInput as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.3">
<Name xml:lang="en">Microphone</Name>
<Definition xml:lang="en">Describes the Migrophone as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.4">
<Name xml:lang="en">Mouse resolution</Name>
<Definition xml:lang="en">Describes the resolution of the Mouse a}
defined in this part of ISO/IEC 21000.</Defindtion>
</Term>
<Term termID="6.5.14.5">
<Name xml:lang="en">Mouse\buttons</Name>
<Definition xml:lang="\en">Describes the buttons of the Mouse as
defined in this part of ISO/IEC 210Q0.</Definition>
</Term>
<Term termID="6.5.14.6">
<Name xml:langs"en">Mouse scrollWheel</Name>
<Definition gmml:lang="en">Describes the scrollWheel of the Mouse
as deflned in this part of ;¥SO/IEC 21000.</Definition>
</Term>
<Term termEP="6.5.14.7">
<Namg-xml:lang="en">Pen resolution</Name>
<D&finition xml:lang="en">Describes the resolution of the Pen as
defined in this_part of ISO/IEC 21000.</Definition>
</F&rm>
<J€rm termID="6.5.14.8">
<Name xml:lang="en">Tablet resolution</Name>
<Definition xml:lang="en">Describes the resolution of the Tablet
+r—Ehis—part—eof IS0/ FEC21000-</befinttion
</Term>
<Term termID="6.5.14.9">
<Name xml:lang="en">GenericMouse resolution</Name>
<Definition xml:lang="en">Describes the resolution of the
GenericMouse as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.10">
<Name xml:lang="en">GenericMouse buttons</Name>
<Definition xml:lang="en">Describes the buttons of the
GenericMouse as defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.14.11">
<Name xml:lang="en">GenericMouse scrollWheel</Name>
<Definition xml:lang="en">Describes the scrollWheel of the
GenericMouse as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.12">
<Name xml:lang="en">GenericPen resolution</Name>
<Definition xml:lang="en">Describes the resolution of the
GenericPen as defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.15">
<Name xml:lang="en">DeviceClass</Name>
<Definition xml:lang="en">Describes the DeviceClass as defined |in
ghis part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.16">
<Name xml:lang="en">PowerCharacteristics</Name>
<Definition xml:lang="en">Lists the terms andsdefinitions of the
HowerCharacteristics as defined in this part of ISO/IEC 20@00.</Definition
<Term termID="6.5.16.1">
<Name xml:lang="en">averageAmpereConsumption</Name>
<Definition xml:lang="en">Describes  {the averageAmpereConsumgtion
ds defined in this part of ISO/IEC 21000.</Defindtion>
</Term>
<Term termID="6.5.16.2">
<Name xml:lang="en">batteryCapacityRemainung</Name>
<Definition xml:lang="en">Describes the batteryCapacityRemaining
ds defined in this part of ISO/IEC 21000v</Definition>
</Term>
<Term termID="6.5.16.3!»
<Name xml:lang="en"3batteryTimeRemaining</Name>
<Definition xml:dl@hg="en">Describes the batteryTimeReamining as
defined in this part of ISO/IEE. 21000.</Definition>
</Term>
<Term termID="%€./5.16.4">
<Name xml:lang="en">runningOnBatteries</Name>
<Definition xml:lang="en">Describes the runningOnBatteries 4gs
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term
<Tern_LermID="6.5.19">
<Name xml:lang="en">StorageCharacteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
JtorageCharacteristics as defined in this part of ISO/IEC 21000.</Definitiqn>
<Term termID="6.5.19.1">
<Name xml:lang="en">inputTransferRate</Name>
<Definition xml:lang="en">Describes the inputTransferRate af
defired—in—thispart—eof IS0/ FEC21000-</befinttion
</Term>
<Term termID="6.5.19.2">
<Name xml:lang="en">outputTransferRate</Name>
<Definition xml:lang="en">Describes the outputTransferRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.19.3">
<Name xml:lang="en">size</Name>
<Definition xml:lang="en">Describes the size as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.19.4">
<Name xml:lang="en">writeable</Name>
<Definition xml:lang="en">Describes the writeable as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.22">
<Name xml:lang="en">DatalIOCharacteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
DataIOCharacteristics as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.22.1">
<Name xml:lang="en">busWidth</Name>
<Definition xml:lang="en">Describes the busWidth as defined ¢in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.22.2">
<Name xml:lang="en">transferSpeed</Name>
<Definition xml:lang="en">Describes the transferSpeed as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.22.3">
<Name xml:lang="en">maxDevices</Name>
<Definition xml:lang="en">Describes the maxDevices as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.22.4">
<Name xml:lang="en">numDevices</Name>
<Definition xml:lang="en">Describes the numDevices as defined in
this pgrt of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.25">
<Name xml:lang="en">CPUBerchmark</Name>
<Definition xml:lang="en!'>Lists the terms and definitions of the
CPUBen¢hmark as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.25.1">
<Name xml:langs"en">name</Name>
<Definition gxml:lang="en">Describes the name as defined in this
part of ISO/IEC 21000.</DEfinition>
</Term>
<Term termEP="6.5.25.2">
<Namg-xml:lang="en">baseValue</Name>
<D€finition xml:lang="en">Describes the baseValue as defined in
this pgrt of ISQOKIEC 21000.</Definition>
</F&rm>
</ Texm>
<Teérm termID="6.5.26">
<Name xml:lang="en">ThreeDBenchmark</Name>
Befinttion—mittang—"en'>Iists—+theterms—ana—aefinittions—of
ThreeDBenchmark as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.26.1">
<Name xml:lang="en">name</Name>
<Definition xml:lang="en">Describes the name as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.26.2">
<Name xml:lang="en">meanValue</Name>
<Definition xml:lang="en">Describes the meanValue as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
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</Term>
<Term termID="6.5.27">
<Name xml:lang="en">IPMPTools</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
IPMPTools as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.27.1">
<Name xml:lang="en">IPMPTool MPEG2</Name>
<Definition xml:lang="en">Describes the MPEG2 IPMPTool as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.27.2">
<Name xml:lang="en">IPMPTool MPEG4</Name>
<Definition xml:lang="en">Describes the MPEG4 IPMPToolras dgfined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.27.3">
<Name xml:lang="en">IPMPSType</Name>
<Definition xml:lang="en">Describes the IPMPSType as defined in
ghis part of ISO/IEC 21000.</Definition>
</Term>
</Term>
</Term>
<Term termID="6.6">
<Name xml:lang="en">Network Characteristics</Name>
<Definition xml:lang="en">Lists the térms and defintions of the Ngtwork
(Jharacteristics as defined in this part of ILSO/IEC 21000.</Definition>
<Term termID="6.6.4">
<Name xml:lang="en">NetworkCapability</Name>
<Definition xml:lang="en">DLists the terms and definitions of tHhe
NetworkCapability as defined in this pat*t of ISO/IEC 21000.</Definition>
<Term termID="6.6.4.1">
<Name xml:lang="en"3maxCapacity</Name>
<Definition xml:l@hg="en">Describes the maxCapacity as defined in
ghis part of ISO/IEC 21000.</Befinition>
</Term>
<Term termID="€./6.4.2">
<Name xmd: llang="en">minGuaranteed</Name>
<Definitdion xml:lang="en">Describes the minGuaranteed as deflined
in this part of ISO/IEC 21000.</Definition>
</Termx
<TexmytermID="6.6.4.3">
<Name xml:lang="en">inSequenceDelivery</Name>
<Definition xml:lang="en">Describes the inSequenceDelivery 4gs
defined in“this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.4.4">
<Name xml:lang="en">errorDelivery</Name>
<Definition xml:lang="en">Describes the errorDelivery as defined
rE—of TSSO/ THC 210080 Befinition
</Term>
<Term termID="6.6.4.5">
<Name xml:lang="en">errorCorrection</Name>
<Definition xml:lang="en">Describes the errorCorrection as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.6.5">
<Name xml:lang="en">NetworkCondition</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
NetworkCondition as defined in this part of ISO/IEC 21000.</Definition>
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<Term termID="6.6.5.1">
<Name xml:lang="en">AvailableBandwidth minimum</Name>
<Definition xml:lang="en">Describes the minimum AvailableBandwidth
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.2">
<Name xml:lang="en">AvailableBandwidth maximum</Name>
<Definition xml:lang="en">Describes the maximum AvailableBandwidth
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.3">
<Name xml:lang="en">AvailableBandwidth average</Name>
<Definition xml:lang="en">Describes the average AvailableBandwidth
as deflned in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.4">
<Name xml:lang="en">Delay packetTwoWay</Name>
<Definition xml:lang="en">Describes the packetTwoQaylDelay as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.5">
<Name xml:lang="en">Delay packetOneWay</Name=
<Definition xml:lang="en">Describes the pagketOneQay Delay as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.6">
<Name xml:lang="en">delayVariation<yName>
<Definition xml:lang="en">Describes the delayVariation as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.7">
<Name xml:lang="en">packetlLossRate</Name>
<Definition xml:lang="\€&n">Describes the packetLossRate as defined
in thi$ part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.8">
<Name xml:langs"en">bitErrorRate</Name>
<Definition gzml':lang="en">Describes the bitErrorRate as defined ip
this pgrt of ISO/IEC 21000.</Definition>
</Term>
</Term>
/Term>
Term termIB=Y6.7">
<Name xmI:lang="en">Natural Environment Characteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the Natural
Enviropment «Chdracteristics as defined in this part of
ISO/IE¢ 22000.</Definition>
<Term termID="6.7.4">
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<Definition xml:lang="en">Describes the Location as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.5">
<Name xml:lang="en">Time</Name>
<Definition xml:lang="en">Describes the Time as defined in this part
of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.6">
<Name xml:lang="en">AudioEnvironment</Name>
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<Definition xml:lang="en">Lists the terms and definitions of the

AudioEnvironment as defined in this part of ISO/IEC 21000.</Definition>

<Term termID="6.7.6.1">
<Name xml:lang="en">Noiselevel</Name>
<Definition xml:lang="en">Describes the Noiselevel as defined in

this part of ISO/IEC 21000.</Definition>

</Term>
<Term termID="6.7.6.1">
<Name xml:lang="en">NoiseFrequencySpectrum</Name>
<Definition xml:lang="en">Describes the NoiseFrequencySpectrum as

o

efined in this part of ISO/IEC 21000.</Definition>
</Term>

<Term termID="6.7.7">

lluminationCharacteristics as defined in this part of
SO/IEC 21000.</Definition>

efined in this part of ISO/IEC 21000.</Definition>

n this part of ISO/IEC 21000.</Definition>

n this part of ISO/IEC 21000.</Defiinition>

his part of ISO/IEC 21000.</Definition>

</Term>
</Term>

</Term>

/ClassificationScheme>

</Term>

<Name xml:lang="en">IlluminationCharacteristics</Name»
<Definition xml:lang="en">Lists the terms and definitlons of the

<Term termID="6.7.7.1">
<Name xml:lang="en">ColorTemperature</Names
<Definition xml:lang="en">Describes thelColorTemperature as

</Term>

<Term termID="6.7.7.2">
<Name xml:lang="en">Chromaticit® x</Name>
<Definition xml:lang="en">Descr¥ibes the x Chromaticity as dgfined

</Term>

<Term termID="6.7.7.3">
<Name xml:lang="en">Chromaticity y</Name>
<Definition xml:lang#'en">Describes the y Chromaticity as dgfined

</Term>

<Term termID="6.7%/.4">
<Name xml:lang="en">I1lluminance</Name>
<Definition\xml:lang="en">Describes the Illuminance as defired in

</Term>
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A.2.3 AQoSRoundingMethodCS

<ClassificationScheme
uri="urn:mpeg:mpeg2l: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>
<Tefrm termID="2">
<Name xml:lang="en">ceil</Name>
<Definition xml:lang="en">
Round to the nearest greater integer
</Definition>
</Tprm>
<Tefm termID="3">
<Name xml:lang="en">linear</Name>
<Definition xml:lang="en">
Interpolate linearly
</Definition>
</Tprm>
<Tefm termID="4">
<Name xml:lang="en">nearest</Name>
<Definition xml:lang="en">
Round to the nearest integer (either smal¥er or greater)
</Definition>
</Tprm>
</ClasgificationScheme>

A.2.4 CPUBenchmarkCS

<Class]ficationScheme uri="urn:mpegimpeg21:2003:01-DIA-CPUBenchmarkCS-NS">
<Tefm termID="1">
Name xml:lang="en">SPEC CPU95</Name>
Definition xml:lang="en">
CPU95 benchmark suites specifed by SPEC (http://www.spec.org/cpu95/)
/Definition>
Term termID="1.1M">
<Name xml:lafdg="en">CINT95</Name>
<Definitiori-xml:lang="en">
CPU9E dinteger benchmark specified by SPEC.
</Defin%tion>
/Term>
Term«teYmID="1.2">
<Namie xml:lang="en">CFP95</Name>
<Pefinition xml:lang="en">
CcpPros  f£1 :H—w'ng sl int bonchmark cpan-;'F-;Qf\] hfl SDPEC
</Definition>
</Term>
</Term>
<Term termID="2">
<Name xml:lang="en">SPEC CPU2000</Name>
<Definition>
CPU2000 benchmark suites specifed by SPEC (http://www.spec.org/cpu2000/)
</Definition>
<Term termID="2.1">
<Name xml:lang="en">CINT2000</Name>
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<Definition xml:lang="en">
CPU2000 integer benchmark specified by SPEC.
</Definition>
</Term>
<Term termID="2.2">
<Name xml:lang="en">CFP2000</Name>
<Definition xml:lang="en">
CPU2000 floating point benchmark specified by SPEC.
</Definition>
</Term>
</Term>
/ClassificationScheme>

A.2.5 DeviceClassCS

ClassificationScheme uri="urn:mpeg:mpeg2l1:2003:01-DIA-DeviceChassCS-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 Phpne</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"¢G
<Name xml:JYang="en">Audio Player</Name>
</Term>
<Term termZd="9">
<Namef{xml:lang="en">Television</Name>
</Term>
<Term\termId="10">
<Name xml:lang="en">Gateway</Name>

< NTerm>
<Term termId="11">
DL 1 1 =1 1 R = AL
Ners e AS>Rotreer</Nafh
</Term>

</ClassificationScheme>
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A.2.6 GraphicsCodingFormatCS

<ClassificationScheme
uri="urn:mpeg:mpeg2l:2003:01-DIA-GraphicsCodingFormatCS-NS" >
<Term termId="1">
<Name xml:lang="en">MPEG-4 Graphics</Name>
<Definition xml:lang="en">MPEG-4 Graphics Formats</Definition>
<Term termId="1.1">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Profile</Name>
<Term termId="1.1.1">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Profile
@ Level 1</Name>
</Term>
</Term>
<Term termId="1.2">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Text Profile</Name>
<Term termId="1.2.1">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Text Profile
@ Level 1</Name>
</Term>
</Term>
<Term termId="1.3">
<Name xml:lang="en">MPEG-4 Graphics Core 2D Prgfile</Name>
<Term termId="1.3.1">
<Name xml:lang="en">MPEG-4 Graphics Corxe)2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.3.2">
<Name xml:lang="en">MPEG-4 Graphies Core 2D Profile
@ Level 2</Name>
</Term>
</Term>
<Term termId="1.4">
<Name xml:lang="en">MPEG—4_Graphics Advanced 2D Profile</Name>
<Term termId="1.4.1">
<Name xml:lang="en">MPEG-4 Graphics Advanced 2D Profile
@ Level 1</Name>
</Term>
<Term termId="174+2">
<Name xml +afig="en">MPEG-4 Graphics Advanced 2D Profile
@ Level”2</Name>
</Term>
</Term>
</Tprm>
<Tefm termids"2">
<Name.xi]l : lang="en">VRML</Name>
<Defitmition xml:lang="en">Virtual Reality Modeling Language</Definition>
</Tprm>
<Tekm=ZtermId="3"
<Name xml:lang="en">H-Anim</Name>
<Definition xml:lang="en">Humanoid Animation</Definition>
<Term termId="3.1">
<Name xml:lang="en">Level of Articulation 0</Name>
</Term>
<Term termId="3.2">
<Name xml:lang="en">Level of Articulation 1</Name>
</Term>
<Term termId="3.3">
<Name xml:lang="en">Level of Articulation 2</Name>
</Term>
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<Term termId="3.4">
<Name xml:lang="en">Level of Articulation 3</Name>
</Term>
<Term termId="3.5">
<Name xml:lang="en">Custom</Name>
</Term>
</Term>
</ClassificationScheme>

A.2.7 InvariantDimensionCS

ClassificationScheme uri="urn:mpeg:mpeg2l1:2003:01-DIA-InvariantDimengieonC4-NS" >
<Term termId="1">
<Name xml:lang="en">spatial</Name>
<Definition xml:lang="en">
Indicates that the instance value is invariant to”spatial
cropping.
</Definition>
</Term>
<Term termId="2">
<Name xml:lang="en">temporal</Name>
<Definition xml:lang="en">
Indicates that the instance value{is invariant to temporal
cropping
</Definition>
</Term>
/ClassificationScheme>

A.2.8 KeylnputCS

ClassificationScheme uri="urn:mpeg:mpeg2l1:2003:01-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="y2V\>
<Name xmlCGAdng="en">MobileKeyboard</Name>
<Defini®ien xml:lang="en”>
Small keyboard with limited number of keys, e.g.,
0{to 9, *, #, up, down, left, right and enter
</Pefinition>
</ Texmn>
<Term termId="3">
<Name xml:lang="en">Custom</Name>
LT LI

</ClassificationScheme>

A.2.9 LocationTypeCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS">
<Term termId="1">
<Name xml:lang="en">maxDepth</Name>
<Defintion xml:lang="en">
Location is determined by a maximum depth.
</Definition>
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</T
<Te

</T
<Te

erm>
rm termId="2">
<Name xml:lang="en">depth</Name>
<Defintion xml:lang="en">
Location is determined by a depth.

</Definition>
erm>
rm termId="3">

<Name xml:lang="en">1istOfID</Name>
<Defintion xml:lang="en">

</T
</Clas

Location is determined by a list of IDs.
</Definition>
e rm>
ificationScheme>

A.2.10 |

edialnformationCS

<Class]
<Te1

</Tq
<Te1

</ T4
<Te1

</Tq
<Te1

</ T4
<Te1

</Tq
<Te1

| ficationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-MediaInformationCS">

rm termID="1">

Name xml:lang="en">content</Name>

Definition xml:lang="en">Describes the type of media-present (e.g., audio
video, text) as specified by the Content elemeat in ISO/IEC 15983-5
clause 8.2.4</Definition>

b rm>

'm termID="2">

Name xml:lang="en">file format</Name>

Definition xml:lang="en">Describes the file format as specified within
ISO/IEC 15983-5 clause 8.2.4</Defindtion>

P >

rm termID="3">

Name xml:lang="en">file size</Name>

Definition xml:lang="en">Descnilbes file size as specified within ISO/IEC
15983-5 clause 8.2.4</Defilnition>

b rm>

'm termID="4">

Name xml:lang="en">system</Name>

Definition xml:lang="“en">Describes the broad media format as specified by
the System elemént” in ISO/IEC 15983-5 clause 8.2.4</Definition>

P >

rm termID="6">

Name xml:langs"en">bandwidth</Name>

Definitionéxml:lang="en">Describes the bandwidth as specified within
ISO/IEEG15983-5 clause 8.2.4</Definition>

b rm>

'm tewmiD="7">

Name/xml:lang="en">nominal bit rate</Name>

Definition xml:lang="en">Describes the nominal bit rate as specified

L, ITon /T 1 E Q0D O 1 Q 2 A Dot 2 o
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</Term>
<Term termID="8">
<Name xml:lang="en">variable bit rate</Name>
<Definition xml:lang="en">Describes whether the bit rate is variable as

specified within ISO/IEC 15983-5 clause 8.2.4</Definition>

</Term>
<Term termID="9">
<Name xml:lang="en">average bit rate</Name>
<Definition xml:lang="en">Describes the average bit rate as specified

within ISO/IEC 15983-5 clause 8.2.4</Definition>

</Term>
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<Term termID="10">
<Name xml:lang="en">minimum bit rate</Name>
<Definition xml:lang="en">Describes the minimum bit rate as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="11">
<Name xml:lang="en">maximum bit rate</Name>
<Definition xml:lang="en">Describes the maximum bit rate as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="12">
<Name xml:lang="en">visual coding format</Name>
<Definition xml:lang="en">Describes the visual coding format asrspecified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="13">
<Name xml:lang="en">color domain</Name>
<Definition xml:lang="en">Describes the color domain as lspecified witfhin
ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="14">
<Name xml:lang="en">pixel resolution</Name>
<Definition xml:lang="en">Describes the resolution as specified within
ISO/IEC 15983-5 clause 8.2.4</Definitden>
</Term>
<Term termID="15">
<Name xml:lang="en">pixel aspect ratiex’/Name>
<Definition xml:lang="en">Describes the pixel aspect ratio as specified
within ISO/IEC 15983-5 clause\8.2.4</Definition>
</Term>
<Term termID="16">
<Name xml:lang="en">bits peri\pixel</Name>
<Definition xml:lang="en"®»Describes the bits per pixel as specified yithin
ISO/IEC 15983-5 clalise 8.2.4</Definition>
</Term>
<Term termID="17">
<Name xml:lang="en!">frame width</Name>
<Definition xmlslang="en">Describes the width of a visual frame as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="-I8">
<Name xml<sMang="en">frame height</Name>
<DefinGtion xml:lang="en">Describes the height of a visual frame as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Tepm3
<Tegm“YtermID="19">
<Name xml:lang="en">frame aspect ratio</Name>
<Definition xml:lang="en">Describes the aspect ratio of a visual framne as
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</Term>
<Term termID="20">
<Name xml:lang="en">frame rate</Name>
<Definition xml:lang="en">Describes the frame rate of a visual sequence of
frames as specified within ISO/IEC 15983-5 clause 8.2.4</Definition>

</Term>
<Term termID="21">
<Name xml:lang="en">frame sampling structure</Name>
<Definition xml:lang="en">Describes the sampling structure of a visual
frame (progressive or interlaced) as specified within ISO/IEC 15983-5
clause 8.2.4</Definition>
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specifled within ISO/IEC 15983-5 clause 8.2.4</Definition>

</Term>
<Term termID="22">
<Name xml:lang="en">audio coding format</Name>
<Definition xml:lang="en">Describes the audio coding format as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="23">
<Name xml:lang="en">front audio channels</Name>
<Definition xml:lang="en">Describes the number of front audio channels as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>

</Te¢rm>

<Teym termID="24">

Name xml:lang="en">side audio channels</Name>

Definition xml:lang="en">Describes the number of side audio channels.’as

</Té¢rm>

<Tefm termID="25">

Name xml:lang="en">rear audio channels</Name>

Definition xml:lang="en">Describes the number of rear audio’ channels as
specified within ISO/IEC 15983-5 clause 8.2.4</Defin¥tion>

</Te¢rm>

<Tefm termID="26">

Name xml:lang="en">1fe audio channels</Name>

Definition xml:lang="en">Describes the number of Iow-frequency enhancement
audio channels as specified within ISO/IEC)15983-5 clause
8.2.4</Definition>

</Té¢rm>

<Tefm termID="27">

Name xml:lang="en">audio tracks</Name>

Definition xml:lang="en">Describes the” number of audio tracks as specifie
within ISO/IEC 15983-5 clause8:2.4</Definition>

</Te¢rm>

<Tefm termid="28">

Name xml:lang="en">audio sampgle rate</Name>

Definition xml:lang="en">Degeribes the audio sample rate as specified
within ISO/IEC 15983%5 clause 8.2.4</Definition>

</Te¢rm>

<Teym termid="29">

Name xml:lang="en"gshitts per audio sample</Name>

Definition xml:lang="en">Describes the bits per audio sample as specified
within IS@ZIEC 15983-5 clause 8.2.4</Definition>

</Té¢rm>

<Teym termid="30%Y>

Name xml;:¥ang="en">audio emphasis</Name>

Definifg#én xml:lang="en">Describes the audio emphasis as specified within
ISO/IEC 15983-5 clause 8.2.4</Definition>

</Te¢rm>

<Term . termID="31">
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<Definition xml:lang="en">Describes the audio presentation format (as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="32">
<Name xml:lang="en">scene coding coding format</Name>
<Definition xml:lang="en">Describes the scene coding format as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="33">
<Name xml:lang="en">graphics coding format</Name>
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<Definition xml:lang="en">Describes the graphics coding format as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="34">
<Name xml:lang="en">other coding format</Name>
<Definition xml:lang="en">Describes other coding format as specified within
ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
</ClassificationScheme>

A.2.11 PlaceTypeCS

ClassificationScheme uri="urn:mpeg:mpeg2l1:2003:01-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</Namé>
</Term>
<Term termId="2.3">
<Name xml:lang="en">Aitport</Name>
</Term>
<Term termId="2.4">
<Name xml:lang="en">Harbor</Name>
</Term>
</Term>
<Term termId="3"¢
<Name xml:JYang="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 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>
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</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">0ffice</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>
</Tprm>
<Tefm 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">Universidby</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>
</Tprm>
<Tefm termId="6"C
<Name xml:l@ng="en">Hall</Name>
<Definitiofi~xml:lang="en">
A pXrace or building used for meeting, entertainment, exhibition, etc.
</Defdh¥tion>
<Term~termId="6.1">
<Name xml:lang="en">Museum</Name>
Toxm
<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
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</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 intere&t 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 xmlglanhg="en">Shrine</Name>
</Term>
<Term tenmdd="8.6">
<Nameyxml:lang="en">Graveyard</Name>
</Terfu>
</Term>
<Term\fermId="9">
<Name xml:lang="en">Natural Outdoor Spot</Name>
<Definition xml:lang="en">
A spot of natural or outdoor environment

<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>
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</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>
</Tprm>
<Tefm 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>
</Tprm>
<Tefm 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>
</Tprm>
<Tefm termId="12">
<Name xml:lang="en">Shopping Spot</Name>
<Definition xml:lang="en”>
A building or place where péople go shopping
</Definition>
<Term termId="12.1">
<Name xml:lang="enWDepartment Store</Name>
</Term>
<Term termId="12 2A">
<Name xml:lang="en">Supermarket</Name>
</Term>
<Term termId="12.3">
<Name @al:lang="en">Shop</Name>
</Term>
</Tprm>
<Tefrm termIds"13">
<Name=xmfl : lang="en">Leisure Spot</Name>
<Defwnition xml:lang="en”>
A place where people enjoy leisure

<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>
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</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</Nam&>
</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.2.12 RenderingFormatCS

ClassificationScheme
uri="urn:mpeg:mpeg21:2003:01-DIA-RenderingFormatCS-NS">
<Term termId="/AV>

<Name xmlCAang="en">Interlaced</Name>
</Term>
<Term tefmlid="2">

<Name€ “xml:lang="en">Progressive</Name>
</Term*
<Texrm"termId="3">

<Name xml:lang="en">Sync-Double</Name>

</Term>
Ferm—termia—14"

<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>
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<Term termId="8">

<Name xml:lang="en">Anaglyph-Yellow-Blue</Name>
</Term>
</ClassificationScheme>

A.2.13 SceneCodingFormatCS

<ClassificationScheme
uri="urn:mpeqg:mpeg2l1:2003:01-DIA-SceneCodingFormatCS-NS" >
<Tefm termId="1">
<Name xml:lang="en">MPEG-4 Scene Graph</Name>
<Term termId="1.1">
<Name xml:lang="en">MPEG-4 Scene Graph Simple 2D Profile</Name>
<Term termId="1.1.1">
<Name xml:lang="en">MPEG-4 Scene Graph Simple 2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.1.2">
<Name xml:lang="en">MPEG-4 Scene Graph Simple 2D\Rrofile
@ Level 2</Name>
</Term>
</Term>
<Term termId="1.2">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile</Name>
<Term termId="1.2.1">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile
@ Level 1</Name>
</Term>
<Term termId="1.2.2">
<Name xml:lang="en">MPEG-4.Sgéne Graph Audio Profile
@ Level 2</Name>
</Term>
<Term termId="1.2.3">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile
@ Level 3</Name>
</Term>
<Term termId="1.204">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile
@ LeveA\4</Name>
</Term>
</Term>
<Term termIds"1.3">
<Name. Xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile</Name>
<Texm(termId="1.3.1">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 1</Name>
</Term>

innl = i g | | 2 20
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<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 2</Name>
</Term>
<Term termId="1.3.3">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 3</Name>
</Term>
<Term termId="1.3.4">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 4</Name>
</Term>
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</Term>
<Term termId="1.4">
<Name xml:lang="en">MPEG-4 Scene Graph Basic 2D Profile</Name>
<Term termId="1.4.1">
<Name xml:lang="en">MPEG-4 Scene Graph Basic 2D Profile
@ Level 1</Name>
</Term>
</Term>
<Term termId="1.5">
<Name xml:lang="en">MPEG-4 Scene Graph Core 2D Profile</Name>
<Term termId="1.5.1">
<Name xml:lang="en">MPEG-4 Scene Graph Core 2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.5.2">
<Name xml:lang="en">MPEG-4 Scene Graph Core 2D Profile
@ Level 2</Name>
</Term>
</Term>
<Term termId="1.6">
<Name xml:lang="en">MPEG-4 Scene Graph Advant&ed 2D Profile</Name
<Term termId="1.6.1">
<Name xml:lang="en">MPEG-4 Scene Graph\Advanced 2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.6.2">
<Name xml:lang="en">MPEG-4 Scene Graph Advanced 2D Profile
@ Level 2</Name>
</Term>
</Term>
<Term termId="1.7">
<Name xml:lang="en">MPEG34 Scene Graph Main 2D Profile</Name>
<Term termId="1.7.1">
<Name xml:lang="€n">MPEG-4 Scene Graph Main 2D Profile
@ Level 1</Name>
</Term>
<Term termId=%1.7.2">
<Name xmhslang="en">MPEG-4 Scene Graph Main 2D Profile
@ revel 2</Name>
</Term>
</Term>
</Term>
<Term teX¥mId="2">
<Name “xml:lang="en">VRML</Name>
<Pefinition xml:lang="en">Virtual Reality Modeling Language</Definitlion>
</ Texm>
£Térm termId="3">
<Name xml:lang="en">H-Anim</Name>
befinttion—xmittong—"en'>Humanotad—Antmation</befinittion
<Term termId="3.1">
<Name xml:lang="en">Level of Articulation 0</Name>
</Term>
<Term termId="3.2">
<Name xml:lang="en">Level of Articulation 1</Name>
</Term>
<Term termId="3.3">
<Name xml:lang="en">Level of Articulation 2</Name>
</Term>
<Term termId="3.4">
<Name xml:lang="en">Level of Articulation 3</Name>
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</Term>
<Term termId="3.5">
<Name xml:lang="en">Custom</Name>
</Term>
</Term>
</ClassificationScheme>

A.2.14 SegmentDecompositioninfoCS

<Class]ficationScheme
uri="urn:mpeg:mpeg2l: 2003:01-DIA-SegmentDecompositionInfoCS-NS">
<Tefm termID="1">
Name xml:lang="en">GOP</Name>
Definition xml:lang="en">
Specifies the group of pictures as a unit for video adaptatdien.
</Definition>
</Té¢rm>
<Teym termID="2">
Name xml:lang="en">VideoFrame</Name>
Definition xml:lang="en">
Specifies the video frame as a unit for video adaptation.
</Definition>
</T¢rm>
<Tefm termID="3">
Name xml:lang="en">VideoField</Name>
Definition xml:lang="en">
Specifies the video field as a unit for video adaptation.
</Definition>
</Té¢rm>
<Teym termID="4">
Name xml:lang="en">Slice</Name>
Definition xml:lang="en">
Specifies the slice as a Wnit for video adaptation.
</Definition>
</T¢rm>
<Te¥fm termID="5">
Name xml:lang="en">Macroblock</Name>
Definition xml:lang="en">
Specifies the~16x16 macroblock combining all color components as a unitg
for image of~video adaptation.
</Definition¥
</Té¢rm>
<Tefm termID=“6">
Name xmhflang="en">Block</Name>
Definit¥on xml:lang="en">
Specifies the 8x8 block for a single component as a unit for image or
video adaptation.

No o P o
DCTTIT T CTOTT

</Term>
<Term termID="7">
<Name xml:lang="en">Tile</Name>
<Definition xml:lang="en">
Specifies the Tile as a unit for ISO/IEC 15444-1 image adaptation.
</Definition>
</Term>
<Term termID="8">
<Name xml:lang="en">VideoObjectPlane</Name>
<Definition xml:lang="en">
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Specifies the ISO/IEC 14496-2 Video Object Plane (VOP) as a unit for
video adaptation.
</Definition>
</Term>
<Term termID="9">
<Name xml:lang="en">VideoObject</Name>
<Definition xml:lang="en">
Specifies the ISO/IEC 14496-2 Video Object (VO) as a unit for video
adaptation.
</Definition>
</Term>
<Term termID="10">
<Name xml:lang="en">VideoObjectLayer</Name>
<Definition xml:lang="en">
Specifies the ISO/IEC 14496-2 Video Object Layer (VOL) as’a unit|for
Wyideo adaptation.
</Definition>
</Term>
<Term termID="11">
<Name xml:lang="en">AudioFrame</Name>
<Definition xml:lang="en">
Specifies the audio/speech frame as a unit\fér audio/speech adaptation.
</Definition>
</Term>
<Term termID="12">
<Name xml:lang="en">AudioChannel</Name>
<Definition xml:lang="en">
Specifies the audio channel as _a™nit for audio/speech adaptatior.
</Definition>
</Term>
<Term termID="13">
<Name xml:lang="en">ROI</Name>
<Definition xml:lang="en"®
Specifies the regionlof interest as a unit for image adaptation.
</Definition>
</Term>
<Term termID="14">
<Name xml:lang=*en">Component</Name>
<Definition xml:=lang="en">
Specifiges .a component in a multi-component bit-stream as a unit for
adaptd&ion
</Defindtion>
</Term>
<Term ted4mID="15">
<Name xml:lang="en">Generic2DSpatialUnit</Name>
<D&finition xml:lang="en">
Specifies a generic 2D spatial unit as a unit for adaptation
</Definition>
Term
<Term termID="16">
<Name xml:lang="en">Generic3DSpatialUnit</Name>
<Definition xml:lang="en">
Specifies a generic 3D spatial unit as a unit for adaptation
</Definition>
</Term>
<Term termID="17">
<Name xml:lang="en">GenericTemporalUnit</Name>
<Definition xml:lang="en">
Specifies a generic temporal unit as a unit for adaptation
</Definition>
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</Term>
<Term termID="18">
<Name xml:lang="en">Generic2DSpatioTemporalUnit</Name>
<Definition xml:lang="en">
Specifies a generic 3D spatio-temporal unit as a unit for adaptation
</Definition>
</Term>
<Term termID="19">
<Name xml:lang="en">Generic3DSpatioTemporalUnit</Name>
<Definition xml:lang="en">
Specifies a generic 2D spatio-temporal unit as a unit for adaptation
</Definition>
</Te¢rm>
</ClasgificationScheme>

A.2.15 $tackFunctionOperatorCS

<ClassjficationScheme
uriF"urn:mpeg:mpeg2l1:2003:01-DIA-StackFunctionOperatorCS-NS">
<Hepder xsi:type="DescriptionMetadataType">
<Comment>
<FreeTextAnnotation xml:lang="en">
List of stack function operators.
</FreeTextAnnotation>
</Comment>
</Hpader>
<Tefm termID="1">
<Name xml:lang="en">inverse</Name>
<Definition xml:lang="en">
Unary operator computing the ingerse of the topmost stack element: 1/x
</Definition>
</Tprm>
<Tefrm termID="2">
<Name xml:lang="en">negative</Name>
<Definition xml:lang="en"x
Unary operator computing the negative of the topmost stack element: -x
</Definition>
</Tprm>
<Tefm termID="3">
<Name xml:lang£en">magnitude</Name>
<Definition xXmlM:lang="en">
Unary operator computing the absolute value of the topmost stack
elementl™ | x|
</Defiphtfion>
</Tprm>
<Tefrm etmID="4">
MName xml:lang="en">log</Name>
IS £ i ul 1 =1 1
Definition—mmiiany 2
Unary operator computing the natural logarithm of the topmost stack
element: logex
</Definition>
</Term>
<Term termID="5">
<Name xml:lang="en">1logl0</Name>
<Definition xml:lang="en">
Unary operator computing the base 10 logarithm of the topmost stack
element: loglOx
</Definition>
</Term>

264 © ISO/IEC 2004 — Al rights reserved



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

<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">powerl0</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">sqgr</Name>
<Definition xml:lang="en">
Unary operator computing square of the topmost stack/element: x2
</Definition>
</Term>
<Term termID="9">
<Name xml:lang="en">sqgrt</Name>
<Definition xml:lang="en">
Unary operator computing square-root of, the topmost stack elemenf: 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 nedgative
numbers to 0 while passingy,positive numbers as is: (x<0?0:x)
</Definition>
</Term>
<Term termID="11">
<Name xml:lang="en">boolIsEQ</Name>
<Definition xml:langs"en">
Binary operateor ‘returning 1 if y - the second topmost stack elemgnt is
equal to x /~the topmost stack element, and 0 if not: bool (y==x)
</Definitiony
</Term>
<Term termID&EXT2">
<Name xfidslang="en">boolIsLT</Name>
<Defifiiffion xml:lang="en">
Bdnary operator returning 1 if y - the second topmost stack elemgnt is
less than x - the topmost stack element, and 0 if not: bool (y<x)

/Definition>
< ATerm>
<Term termID="13">
N A—torg—er ' >boolIscF</ Nam

TvCHTT T oS

<Definition xml:lang="en">
Binary operator returning 1 if y - the second topmost stack element is
greater than x - the topmost stack element, and 0 if not: bool (y>x)
</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.
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</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>
</Tprm>
<Tefm 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>
</Tprm>
<Tefrm termID="18">
<Name xml:lang="en">multiply</Name>
<Definition xml:lang="en">
Binary operator multiplying the two topmogt stack elements: (xy)
</Definition>
</Tprm>
<Tefm 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 elemedd: (y/x)
</Definition>
</Tprm>
<Tefrm termID="20">
<Name xml:lang="en">maximum</Name>
<Definition xml:lang="¢n">
Binary operatony returning the maximum of the two topmost stack
elements: max(x,Vv)
</Definition>
</Tprm>
<Tefm termID="21)">
<Name xml*dang="en">minimum</Name>
<Definiytidlon xml:lang="en">
Binaty operator returning the minimum of the two topmost stack
elements: min(x,y)
</Définition>
</ Texw
<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
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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 vy)
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 gepmost stad¢k
elements: (x XOR vy)
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 &£he 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">rbund</Name>
<Definition xml:kang="en">
Unary operator rounding the topmost stack element to the nearest
integer: round (x)
</Definitieny>
</Term>
<Term termZB="29">
<Name{xml:lang="en">selector</Name>
<Defd¥frition xml:lang="en">
Ternary operator, returning y - the second topmost element if x A

the topmost element is non-zero, and z - the third topmost elemert,
otherwise: (x?y:z)
</Definition>

Toxm
<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>

<Term termID="31">
<Name xml:lang="en">quotient</Name>
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<Definition xml:lang="en">
Binary operator computing the integer quotient, when y - the second
topmost stack element is divided by x - the topmost stack element. The
quotient is computed such that the remainder always has the same sign
as x, obtained by taking the floor of the division: floor (y/x)
</Definition>
<Term termID="32">
<Name xml:lang="en">remainder</Name>
<Definition xml:lang="en">
Binary operator computing the remainder, when y - the second topmost
stack element is divided by x - the topmost stack element. The
remainder always has the same sign as x: y — x.floor (y/x)
</Definition>
</Tprm>
<Tefm termID="33">
<Name xml:lang="en">wavedecompsize</Name>
<Definition xml:lang="en">
Binary operator computing the length of the low pass signel after x
levels of dyadic wavelet decomposition of a length y ssignal, where x
and y are the topmost and second topmost stack elements respectively:
...... ceil (ceil(y/2)/2 ... x times
</Definition>
</Tprm>
<Tefrm termID="34">
<Name xml:lang="en">rightbitshift</Name>
<Definition xml:lang="en">
Binary operator computing the result ofiight bit shift of y - the
second topmost stack element, by x positions, where x is the topmost
stack element: ... floor (floor (y/2)fe.... x times, or y>>x
</Definition>
</Tprm>
<Tefm termID="35">
<Name xml:lang="en">leftbitshiftx/Name>
<Definition xml:lang="en">
Binary operator computing”the result of left bit shift of y - the
second topmost stack element, by x positions, where x is the topmost
stack element: y. (2€x), or y<<x
</Definition>
</Tprm>
<Tefm termID="36">
<Name xml:lang®len">log2</Name>
<Definition xml:lang="en">
Unary operator computing the base 2 logarithm of the topmost stack
elemen®™ log2 (x)
</Defipihtfion>
</Tprm>
<Tefm LermID="37">
<Mame xml:lang="en">power2</Name>

Noafina+ 2 ~n mle ]l o1 o
P = A e 3 = e ma S S oS T

Unary operator computing 2 raised to the power of the topmost stack
element: 27x
</Definition>
</Term>
<Term termID="38">
<Name xml:lang="en">boolIsLE</Name>
<Definition xml:lang="en">
Binary operator returning 1 if y - the second topmost stack element is
less than or equal to x - the topmost stack element, and 0 if not:
bool (y<=x)
</Definition>
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</Term>
<Term termID="39">
<Name xml:lang="en">boolIsGE</Name>
<Definition xml:lang="en">
Binary operator returning 1 if y - the second topmost stack element is
greater than or equal to x - the topmost stack element, and 0 if not:
bool (y>=x)
</Definition>
</Term>
</ClassificationScheme>
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ex describes a general architecture for the BSDLink tool as specified in clause 7 to clarify howth
t are capable to steer the adaptation process, e.g., terminal and network quality of service,\uUSag

burpose, in this annex the AdaptationQoS tool as specified in clause 9 is used as an example for th
description. Furthermore, the usage as well as the usage environment of the (Digital Item
ed by Universal Constraints Descriptions as specified in clause 10.

lowing an overview of the components used for AdaptationQoS controlled, BSD based adaptatio
and the required processing steps are described.

Dverview of the adaptation architecture

bclause the components used in an AdaptationQoS controlled, BSD based adaptation are illustrat

ained. The high-level architecture of a DIA engine is depicted in Figure B.1. The input Digital Ite
ally comprises the resource (R4) and associated descriptions¢(D,) which are subject to the adaptati

Other input Digital Items (Dl,) contains the metadata, e:g., ISO/IEC 21000-7 Usage Environme
pns (UEDs) or Universal Constraints Descriptions (UCDs), which governs the adaptation process i
broduce the (adapted) output Digital Item (DI3). The.extraction of the desired information from DI, an
i be performed by ISO/IEC 21000-2 reference software (Digital Item Declaration parser). Th
ng of the adapted Digital Item (Dl3) is similar to the extraction.

t Digital ltems could be also validated using the ISO/IEC 21000 DID reference software prior to th
ns and the adapted output Digital Item could be also validated accordingly.

ent, etc., make use of the BSDLink tool and can be combined and integrated into the DIA framework.
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Figure B.1 — High-level architectuire of a Digital ltem Adaptation engine

he adaptation engine consists of the Description Processing Engine (DPE) and the Resource Pr
ngine (RPE).

he DPE takes as an input the descriptions (D) contained within DI, and descriptions (D,) contain
l,. The output of the DPE is on the onehand D3, e.g., a possible transformed description, which go
ctual resource adaptation (input t0 RPE) and on the other hand D, which will become part of the
igital Item (Dl3).

he RPE adapts the resource*(R;) governed by means of the output of the DPE (D3). The outp
dapted resource (R,) and possibly an updated (transformed) description (Ds), which reflects the mod
M the resource accordingly.

Q4 OV OCO— m-

i =

inally, the transformed Descriptions (D3 and Ds) and the resource are composed to the adapted Di
DI;). The adapted, Bigital Item could be also validated in the same way as the input Digital Item.

—

Tlable B.1 shews example descriptions and resources for the DIA engine as illustrated in Figure B.1.

Table B.1 — Example descriptions and resources

pcessing

bd within
erns the
adapted

ut is the
ifications

pital Iltem

Short term Example instantiation

D, BSDLINK with an_AdaptationQoS_description (which may [self_reference a ur

BSD Transformation.

iversal

Constraints Description (UCD)) as steering description and an XSLT or STX style sheet as

D, Usage Environment Description (UED) and/or Universal Constraints Description (UCD)

D3 Transformed (g)BSD

D, Transformed BSDLink

R, Resource, e.g., JPEG2000 image, MPEG-4 Visual Elementary stream

Ds Updated, transformed (g)BSD

R, Adapted resource, e.g., smaller JPEG2000 image or grayscale JPEG2000 image, or

temporal adapted MPEG-4 Visual elementary stream.
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In the following a walkthrough of the Digital Item Adaptation engine (Figure B.1) using the Descriptions from
Table B.1 is given. In this example, the BSD Transformation is assumed to be an XSLT style sheet but the
architecture would be the same for another transformation such as STX.

Figure B.2 illustrates the DPE in more detail.

~ AdaptationQoS

Parameter
(IOPInRef)

/ ,— ’—
L e RN
(BSDLink)

I BSDTransformation
TP (XSLT/STX style
sheet)

BSD Transformation
Processor
(XSLT/STX Processor)

A (g)BSD,

4

D3
(trans. (g)BSD,)

Figure B.2 — Description Processing Engine

The prodessing of D4 (e.g., BSDLink), D, 4 (UED), and D, (UCD) is as follows:

1. The steering description, i.e., AdaptationQoS, forms the input for the Adaptation Decision Taking
Engine (ADTE) together with the UED. The AdaptationQoS Description as well as the UED may be
further restricted by two separate UCDs (cf. Figure E.3).

2. The ADTE retrieves the actual values for the variable parameters (IOPins) defined in the BSDLink
description from the UED. Additionally, it resolves the constraints as defined within the UCDs.

3. IOPinRef and constant parameters define the input parameters for the BSD transformation processor,
in this example, the XSLT processor.

272 © ISO/IEC 2004 — Al rights reserved


https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

4. The XSLT processor transforms the (g)BSD using the parameterised XSLT stye sheet and produces
the transformed (g)BSD.

5. The ADTE together with the whole DPE might also produce a transformed BSDLink description.
Subsequently, the transformed (g)BSD is forwarded to the RPE, i.e., (g)BSDtoBin, as depicted in Figure B.3.

The RPE generates the adapted resource and possibly updates the addressing information according to the
adapted resource.

[

(trans. (gS)BSDZ)

D:

(trans. & iupdated
COMB

R1
(Resource)

R

\%O T (adated

Resolrce)

o~

Figure B.3 — Resource Processing Engine
B.3 Exampleinstances

B.3.1 Introduction

—

his subclause provides example instances for the.descriptions and resources.

he first use case provides the BSDLink_for ISO/IEC 15444-1 resources comprising a steering dgscription
hich is a reference to a AdaptationQoS ‘description. The AdaptationQoS description provides the scaling
actor for the BSD transformations (XSLT or STX style sheet) which are used for spatial scalirg of the
psource. This subclause comprises following DIDs, DIA descriptions, and resources regarding this uge case:

an <

—

—+ One input DID comprising* one Usage Environment Description with the description of the¢ display
capabilities and network eonditions (B.3.2).

—+ One input DID eomprising the BSDLink description (B.3.3) which itself contains references to [following
DIA descriptions:

— AdaptationQoS description as steering description (B.3.4).

— wAlternative AdaptationQoS description as steering description along with provider and consymer side
UCD (B.3.5)

— BS Description (B-36)-
— Two BSD Transformations, i.e., one XSLT style sheet and the equivalent STX version (B.3.7).
— The BS Schema for ISO/IEC 15444-1 resource (B.3.6).
— The equivalent gBS Description to the BS Description (B.3.6).

— The original and adapted ISO/IEC 15444-1 resource (B.3.8).
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The second use case provides the BSDLink for ISO/IEC 14496-2 Elementary Streams comprising a steering
description which is a reference to a AdaptationQoS description. The AdaptationQoS description provides the
frame type which should be removed from the gBSD by means of the BSD transformations (XSLT or STX
style sheet). This subclause comprises following DIDs and DIA descriptions regarding this use case:

— One input DID comprising one Usage Environment Description with the description of the decoding
capabilities (B.3.2).

— One input DID comprising the BSDLink description (B.3.3) which itself contains references to following
DIA descriptions:

— [AdaptationQoS description as steering description (B.3.4).
— |9BS Description (B.3.6).
— |Two BSD Transformations, i.e., one XSLT style sheet and the equivalent STX version(B.3.7).

B.3.2 Wsage environment description

The following UED describes one terminal with one active display and its resolution‘is 176 times 220 pixel$.
Furthermore its color capability is set to false. Additionally, the network conditions in terms of its availabl
average pandwidth is described, i.e., 200,000 bits/sec.

[¢]

<did:DIpPL>
<didj Item>
<fid:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<Description xsi:type="UsageEnvirohftentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability .%5i:type="DisplaysType">
<Display>
<DisplayCapability xsi:type="DisplayCapabilityType"
activeDisplay="true" colorCapable="false">
<Mgdg>
<Resolution horizontal="176" vertical="220"
activeResolution="true"/>
</Mode>
</DisplayCapability>
</Display>
< /PerminalCapability>
</ Tetminal>
</UsageEnvironmentProperty>
LUsageEnvironmentProperty xsi:type="NetworksType'">
<Network>
<NetworkCharacteristic xsi:type="NetworkConditionType">
<AvailableBandwidth average="200000"/>
</NetworkCharacteristic>
</Network>
YJeagekavironmenthe
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
</did:DIDL>

=t

P Y
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The following UED describes another terminal with MPEG-4 Simple Profile decoding capabilities.

<did:DIDL>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">

<Terminal>
Terminal F:p:h'i 1it Si 'f\rpc':"(‘mr‘]ar‘(“:p:h'i litiegT pa"
<Decoding xsi:type="VideoCapabilitiesType">
<Format

href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1"»
<mpeg7:Name xml:lang="en">
MPEG-4 Simple Profile
</mpeg7 :Name>
</Format>
</Decoding>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
/did:DIDL>

B.3.3 BSDLink

Tlhe following BSDLink implements the first use' case as described in Annex B.3.1 (ISO/IEC |15444-1
resources). It contains a reference to a steering-descripton, i.e., AdaptationQoS description of this re$ource, a
BSD, XSLT style sheet, STX style sheet andycorresponding parameter definitions for scaling the resource with
regards to its spatial dimension.

?xml version="1.0" encoding=UUTF-8"?2>

did:DIDL>

<did:Item>
<!-- Digital Item\Adaptation Descripton- BSDLink -->

<did:Descriptor \id="bsdlink">
<did:Statement mimeType="text/xml">
<DIAX

<Description xsi:type="BSDLinkType">
<SteeringDescriptionRef uri="AQoS BABY.xml"/>
<BSDRef uri="BABY BSD.xml"/>
<BitstreamRef uri="baby.jp2"/>
<BSDTransformationRef uri="jp2.xsl"

type="http://www.w3.0rg/1999/XSL/Transform" />
<BSDTransformationRef uri="jp2.stx"
type="http://stx.sourceforge.net/2002/ns"/>
<Parameter xsi:type="IOPinRefType" name="scale">
<Value>SCALE</Value>
</Parameter>
<Parameter xsi:type="ConstantType" name="CsizIn">
<Value>NR COLORS</Value>

</Parameter>

</Description>

</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
</did:DIDL>
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The following BSDLink implements the second use case as described in Annex B.3.1 (ISO/IEC 14496-2
Elementary Streams). It contains a reference to a steering descripton, i.e., AdaptationQoS description of this
resource, a gBSD, XSLT style sheet, STX style sheet and a corresponding parameter definition for dropping
B-frames.

<?xml version="1.0" encoding="UTF-8"?2>

<did:DIDL>
<did:Item>
<!-- Digital Item Adaptation Descripton- BSDLink -->
<did:Descriptor id="bsdlink">
G T STateEment MImE I yPe— " CEX L/ XML

<DIA>
<Description xsi:type="BSDLinkType">
<SteeringDescriptionRef uri="AQoS AKIYO.xml"/>
<BSDRef uri="AKIYO gBSD.xml"/>
<BitstreamRef uri="akiyo.cmp"/>
<BSDTransformationRef uri="mp4.xsl"
type="http://www.w3.0rg/1999/XSL/Transform" />
<BSDTransformationRef uri="mp4.stx"
type="http://stx.sourceforge.net/2002/ns"% />
<Parameter xsi:type="IOPinRefType" name="removeBVORsY>
<Value>REMOVE BVOPS</Value>
</Parameter>
</Description>
</DIA>
</did:Statement>
<fdid:Descriptor>
</difl: Item>
</did:D[DL>

B.3.4 $teering description

The follpwing AdaptationQoS description implements' the steering description for the first use case 4
describefl in Annex B.3.1 (ISO/IEC 15444-1 resqulrces). The input I/O pins are characterised by means ¢
semantidal data references to Classification Schéme terms defined within the AdaptationQoSscCs.

-

The input I/O pins with the DISP_ WIDTH and DISP_HEIGHT id represent respectively the possible horizontal
and vertical display resolution values. The  AdaptationQoS module associated with these 1/O pins returns thie
scaling factor applicable to the resouree for a given resolution of the display. The scaling factor is provided by
the 1/0 pjn with the SCALE id.

D

The inpgt 1/O pin with the‘COLOR CAPABLE id represents the possible display’s color capabilities. Th
AdaptatipnQoS module associated with this 1/0O pin returns the required number of color components for th
resource| with respect tq'the color capability of the display. The number of color components is provided by th
I/O pin wjith the id NR>COLORS.

D O

<?xml vprsiean="1.0" encoding="UTF-8"?>
<DIA>
<DesftriptionMetadata>
<CIassificationochemeAlias alias="AQOS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />
<ClassificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<!-- Provides the scale factor with respect to the display resolution -->
<Module xsi:type="LookUpTableType">
<Axis i0OPinRef="DISP WIDTH">
<AxisValues xsi:type="IntegerVectorType">
<Vector>80 160 320 640</Vector>
</AxisValues>
</Axis>
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<Axis i0OPinRef="DISP HEIGHT">
<AxisValues xsi:type="IntegerVectorType">
<Vector>60 120 240 480</Vector>
</AxisValues>
</Axis>
<Content iOPinRef="SCALE">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="4 4">

<Matrix>
3333
3222
3211
3210
</Matrix>
</ContentValues>
</Content>
</Module>
<!-- Provides the number of color components with respect to the

color capability of the display -->
<Module xsi:type="LookUpTableType">
<Axis 10PinRef="COLOR CAPABLE">
<AxisValues xsi:type="BooleanVectorType">
<Vector>false true</Vector>
</AxisValues>
</Axis>
<Content iOPinRef="NR COLORS">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">
<Matrix>1 3</Matrix>

</ContentValues>

</Content>
</Module>
<!-- Frame width of the resource -->
<IOPin id="DISP WIDTH">

<!-- Horizontal resolution of a display -->

<GetValue xsi:type="SemanticalPataRefType" semantics=":AQ0S:6.5.9.1"/>
</I0OPin>
<!-- Frame height of the resounce -->
<IOPin id="DISP HEIGHT">

<!-- Vertical resolutiofi;of a display -->

<GetValue xsi:type="SemanticalDataRefType" semantics=":A0S:6.5.9.2"/>
</IOPin>
<IOPin i1d="COLOR CAPABLE">

<!-- Color capgbidlity of a display -->

<GetValue xsi:type="SemanticalDataRefType" semantics=":A0S:6.5.9.26"/>
</I0Pin>
<!-- Scale factor for the resource adaptation engine -->
<IOPin idm"SEALE"/>
<!-- Numbe¥' of output color components for the

resource adaptation engine -->
<IOPimn*id="NR COLORS"/>
</Des&ription>

/DIA>

n Adaptation Decision-Taking Engine based on the above AdapialionQoS description gets the values of
display resolution and display color capability in /O pins DISP WIDTH, DISP HEIGHT and COLOR CAPABLE,
and then looks up the values of the corresponding SCALE and NR_COLORS by processing the AdaptationQoS
modules. The obtained values of IOPins SCALE and NR_COLORS are then used in the BSDLink to pass
parameters to the BSD transformation style sheet.

The following AdaptationQoS description implements the steering description for the second use case as

described in Annex B.3.1 (ISO/IEC 14496-2 Elementary Streams). The input /O pins are characterised by
means of semantical data references to Classification Scheme terms defined within the AdaptationQoSCs.
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The input I/0O pin with the CODING FORMAT id represents the possible supported video decoding capabilities
of the display. The AdaptationQoS module associated with this I/O pin returns a Boolean indicating if B-frames
(Visual Object Planes from type 2 according to ISO/IEC 14496-2) of the resource should be dropped or not
with respect to the decoding capabilities of the receiving terminal. This information is provided by the 1/O pin
with the REMOVE BVOPS id.

<?xml version="1.0" encoding="UTF-8"?>
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />
</DepcriptionMetadata>
<Desfription xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">
<Axis 10PinRef="CODING FORMAT">
<AxisValues xsi:type="NMTokenVectorType">
<Vector>urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1
urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.3</Veetor>
</AxisValues>
</Axis>
<Content i0PinRef="REMOVE BVOPS">
<ContentValues xsi:type="BooleanMatrixType" mpeg7:dim="12">
<Matrix>true false </Matrix>
</ContentValues>
</Content>
Module>
[OPin 1d="CODING FORMAT">
<!-- Video Codec (decoding) Capabilities -->
<GetValue xsi:type="SemanticalDataRefType" semantics=":A0S:10.3"/>
<Y IOPin>
<[OPin id="REMOVE BVOPS"/>
</Depcription>
</DIA>

A A

[¢]

An Adapitation Decision-Taking Engine based en_the above AdaptationQoS description gets the value of th
supported decoding capability in the CODING FORMAT /O pin, and then looks up the value of th
REMOVE [BVOPS I/O pin by processing the‘AdaptationQoS module. The REMOVE BVOPS I/O pin is then used
in the BYDLink to pass parameters to the BSD transformation style sheet.

[¢]

B.3.5 [Further constraining the'usage and usage environment of a Digital Item

The Uniyersal Constraints Description (UCD) tool provide means for specifying supplementary information t
further cpnstrain the usage and the usage environment of a Digital ltem, beyond that is possible by a UED.

link to a|provider-side UCD is added to the AdaptationQoS description to constrain the usage of the Digité
Item. On[ the other hand; constraints based on the usage environment of the Digital ltem can be specified b
an additipnal consunyer-side UCD.

= 20

The following AdaptationQoS description implements an alternative steering description for the first use casfe
as descrjbed in Annex B.3.1 (ISO/IEC 15444-1 resources), to be processed in conjunction with UCDs. This
Adaptati oA ble e—Hexibility—o i i he he—hd
components to include, in order to satisfy various provider and consumer side constraints specified using the
UCD tool.

The I/0O pin with id SCALE provides the possible scalings of the resource, while 1/0 pins with ids WIDTH and
HEIGHT represent respectively the corresponding horizontal and vertical resolution values of the media
resource. The I/O pin with id MEDIA COLOR represents the possible color renderings of the media resource
(color or grayscale), while the I/O pin with id NR_COLORS represent the corresponding number of color
components to include in the adapted resource. The I/O pin with the id FILE SIZE represents the file size of
the resource for each possible scale and color rendering.
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<?xml version="1.0" encoding="UTF-8"?>
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
<ClassificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<!-- Provides the scale factor with respect to the
resolution of the resource -->
<Module xsi:type="LookUpTableType">
<AxisRef iOPinRef="SCALE"/>
<Content i0PinRef="WIDTH">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="4">
<Matrix>640 320 160 80</Matrix>
</ContentValues>
</Content>
<Content iOPinRef="HEIGHT">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="4">
<Matrix>480 240 120 60</Matrix>

</ContentValues>
</Content>
</Module>
<!-- Provides the number of color components with nesgect to the
media color of the resource -->

<Module xsi:type="LookUpTableType">
<AxisRef i10PinRef="MEDIA COLOR"/>
<Content iOPinRef="NR COLORS">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">
<Matrix>1 3</Matrix>

</ContentValues>
</Content>
</Module>
<!-- Provides the scale factor an@jcolor components with respect to the
file size of the resource =a>

<Module xsi:type="LookUpTablelype">

<AxisRef i0OPinRef="SCALE'/>

<AxisRef i10PinRef="MEDI®A)COLOR"/>

<Content i0OPinRef="HILE SIZE">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="4 2">
<Matrix>

30328 38400 15857 23827
7114 14054 3305 7519

</Matrix>
</ContentValues>
</Content>

</Modulg>

<!-- Epvame width of the resource -->
<IOPim~'id="WIDTH" semantics=":MEI:17"/>
<\&-)Frame height of the resource -->
LIOPin id="HEIGHT" semantics=":MEI:18"/>
L1-- Color domain of the resource-->

<IOPin id="MEDIA COLOR" semantics=":MEI:13">
Az

<AxisValues xsi:type="TokenVectorType">
<Vector>grayscale color</Vector>

</AxisValues>

</Axis>
</I0Pin>
<!-- File size of the resource-->
<IOPin id="FILE SIZE" semantics=":MEI:3"/>
<!-- Scale factor for the resource adaptation engine -->
<IOPin id="SCALE">

<Axis>

<AxisValues xsi:type="IntegerVectorType">
<Vector>0 1 2 3</Vector>
</AxisValues>
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</Axis>
</I0Pin>
<!-- Number of output color components for the
resource adaptation engine -->

<IOPin id="NR COLORS"/>
<Constraints uri="providerUCD.xml#providerUCD"/>
</Description>

</DIA>

The following UCD (providerUCD.xml) is referenced by the AdaptationQoS description above via the

Constraints element It could he located within the same DID or in a different file or lacation_The UCD

defines fi

— Two
thre
resd

— Ang
in c4

lution.

pllowing constraints:

limitation constraints which does not allow scaling down the spatial resolution under a._give
shold. In this example, the image should not become smaller than 20% of the viewing.terminals

ptimization constraint which state that the resource width (and therefore height) should-be maximized
se of a possible adaptation.

[20=]

<?xml v
<DIA>

<Des

<

A

</De
<Des

</DIA>

brsion="1.0" encoding="UTF-8"?>

CriptionMetadata>
ClassificationSchemeAlias alias="AQS"

[lassificationSchemeAlias alias="SFO"
[lassificationSchemeAlias alias="MEI"

EcriptionMetadata>

Cription xsi:type="UCDType" id="providerUCD">

hNdaptationUnitConstraints>

<!-- FrameWidth > 0.20*DisplayWidth -->

<LimitConstraint>
<Argument xsi:type="SemanticalRefil§pe" semantics=":MEI:17"/>
<Argument xsi:type="SemanticalDataRefType" semantics=":AQ0S:6.5.9.1"/>
<Argument xsi:type="ConstantDataType">

</Argument>
<!-- Multiply operation-->
<Operation operatér":SF0O:18"/>
<!-- Bool IsGreaterThanOrEqualTo operation-->
<Operation opérator=":SF0:39"/>
</LimitConstraimt>
<!-- FrameHeight > 0.20*DisplayHeight -->
<LimitConstraint>
<Argunient xsi:type="SemanticalRefType" semantics=":MEI:18"/>
<Argument xsi:type="SemanticalDataRefType" semantics=":AQ0S:6.5.9.2"/>
<Argument xsi:type="ConstantDataType">

href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSC§-NS" />
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctienOperatorCS-NS" />

href="urn:mpeg:mpeg21:2003:01-DIA-Medialnf@rmationCS-NS" />

<Constant xsi:type="FloatType">
<Value>0.20</Value>
</Constant>

<Constant xsi:type="FloatType">
<Value>0.20</Value>
</Constant>

LYUIIEITT

<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsGreaterThanOrEqualTo operation-->

<Operation operator=":SF0:39"/>
</LimitConstraint>
<OptimizationConstraint optimize="maximize">
<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"/>
</OptimizationConstraint>
</AdaptationUnitConstraints>
</Description>

280

© ISO/IEC 2004 — Al rights reserved



https://standardsiso.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

The following consumer-side UCD further constrains the UED for the first use case as described in Annex
B.3.1, as follows. This UCD references information of the usage environment by extracting data from the UED
for the first use case provided in Annex B.3.2.

— Assuming that the viewing application can not exploit the entire display resolution, this UCD constrains
the resource resolution to 75% of the display resolution by using two limitation constraints.

— Assuming that the viewing application can not tolerate more than a certain delay for transmission of the
resource, a limitation constraint which restricts the file size of the adapted resource by means of the
available bandwidth and maximum tolerable transmission delay is provided in this UCD.

—+ A limitation constraint implementing a logic is provided that allows delivery of a greyscale image[although
the display is color capable, in order to allow flexibility to satisfy the file size constraints.

did:DIDL>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="MediaInfg"
href="urn:mpeg:mpeg21:2003:01-DIA-Med+aInformationCS-NS" />
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA£AdaptationQoSCS-NS" />
<ClassificationSchemeAlias alias="SEO"
href="urn:mpeg:mpeg21:2003:0L~DIA-StackFunctionOperatorCS-NS'/>
</DescriptionMetadata>
<Description xsi:type="UCDType" ids'"consumerUCD">
<AdaptationUnitConstraints>
<!-- FrameWidth <= 0.75%BPisplayWidth -->
<LimitConstraint>
<Argument xsi:types"SemanticalRefType"
semantics=":MEI:17"/>
<Argument xsiTtype="ExternalIntegerDataRefType"
ri="my UED.xml#xmlns (dia=urn:mpegmpeg2l:2003:01-DIA-
S) xpointer (//dia:DisplayCapability/dia:Resolution/@horizontal)"/>
<Argument’ xsi:type="ConstantDataType">
<Conistant xsi:type="FloatType">
<Value>0.75</Value>

=2.c

¥/Constant>
<J/Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SF0:38"/>
</LimitConstraint>
<!-- FrameHeight <= 0.75*DisplayHeight -->
<LimitConstraint>

<Argument xsi:type="SemanticalRefType"

semantics=":MEI:18"/>

<Argument xsi:type="ExternalIntegerDataRefType"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21l:2003:01-DIA-
S[ PUilltCL\ L:LLC[.DL t)ld Cdt)dhlllt \.:LLG.RC ulutiuu C“‘ \:Ltipal/'

<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.75</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SFO:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SFO:38"/>
</LimitConstraint>
<!-- FileSize <= 0.125*AvailableAverageBandwidth*Tx delay
where Tx delay is the maximum transmission
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delay allowed-->
<LimitConstraint>
<Argument xsi:type="SemanticalRefType"
semantics=":MEI:3" />
<Argument xsi:type="ExternalIntegerDataRefType"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xpointer (//dia:NetworkCharacteristic/dia:AvailableBandwidth/Qaverage)"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.125</Value>
</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Tolerable delay for transmission in seconds -->
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>1.0</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SF0:38"/>
</LimitConstraint>
<!-- Tmplement a logic so that if display(is color capabale
both grayscale and color content g allowed. If display
is grayscale only grayscale content is allowed. —-->
<LimitConstraint>
<Argument xsi:type="SemanticalRefType"
semantics=":MEI:13"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="TokenType">
<Value>grayscale</iValue>

</Constant>
</Argument>
<!-- Tokencmp operlaktion-->
<Operation operdtor=":SF0:30"/>
<!-- Bool NOT' eperation-->

<Operation Opgrator=":SFO:14"/>
<Argument xsi:type="ExternalBooleanDataRefType"
uri="my| UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xpoihter (//dia:DisplayCapalility/@colorCapable) " />
<!-4 Bool OR operation-->
<@peration operator=":SFO:23"/>
</KimttConstraint>
</AdapfationUnitConstraints>
</DegCxiption>
</DIA
</did:Statement>
<Ydid:DeScniptor>
</difl:Itents
</did:D[DL>

An Adaptation Decision-Taking Engine based on the above AdaptationQoS and UCD descriptions search the
space of all scales and color renderings of the resource to find the pair that satisfies all the constraints and
optimises the optimisation metric provided in UCDprovider.xml. The corresponding values of IOPins SCALE
and NR_COLORS are then used in the BSDLink to pass parameters to the BSD transformation style sheets.

B.3.6 Bitstream Syntax Description

The following BSD describes the structure of the “Baby” ISO/IEC 15444-1 resource. The corresponding BS
Schema can be found subsequently.
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