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Foreword

8:2018(E)

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 established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

The [procedures used to develop this document and those intended for its further main
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria

the
edit
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ifferent types of document should be noted. This document was drafted inacg¢érdan
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

htion is drawn to the possibility that some of the elements of this doeument may be
htent rights. ISO and IEC shall not be held responsible for identifying any or all

s. Details of any patent rights identified during the development of'the document w
duction and/or on the ISO list of patent declarations received (See-www.iso.org/patent

tenance are
needed for
ce with the

the subject
such patent
ill be in the

s).

titute an endorsement.

hn explanation on the voluntary nature of standards, the meaning of ISO specific
essions related to conformity assessment, as well as information about ISO's adher

www.iso.org/iso/foreword.html.

document was prepared by Technical” Committee ISO/IEC JTC 1, Information
ommittee SC 29, Coding of audio, picture,’multimedia and hypermedia information.

[ of all parts in the [SO/IEC 23000.5eries can be found on the ISO website.

trade name used in this document is information given for‘the convenience of users and does not

terms and
ence to the

d Trade Organization (WTO) principles in the.Teéchnical Barriers to Trade (TBT) see tle following

technology,
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Introdu

ction

ISO/IEC 23000 (also known as “MPEG-A”) is an MPEG standard that supports a fast track to
standardization by selecting readily tested and verified technologies taken from the MPEG corpus of
standards and combining them to form a Multimedia Application Format (MAF). If a needed piece of
technology is not available from the said corpus, then additional technologies originating from other
organizations may also included by reference in order to facilitate the envisioned MAF.

The development of the MAF called “Media Linking Application Format” (MLAF) has been prompted
by existing many examples of services where media transmitted for consumption on a primary
. . : : Hitate

device give
interopera
relationship

The core of]
information
its Presenta
presentatio

The XML Sc
included in |

ility of such services, it is beneficial to define a data structure (a “format”) that codifie
between the two information sources.

element that links Source Content and Destination Content. A bridget i$ associatg

h of bridgets.

hema of MLAF is defined in Annex A. Technology for bridget Presenhtation based on XN

5 the

MLAF structure is the representation of the structure of bridgets. A bridgét’'is a piyotal

d to

tion Information. Clause 7 specifies the representation of bridgets. Ctause 8 specifies the

(1T is
Annex B. Bridget presentation in BIFS is defined in Annex C. Annex D reports some exampples.

viii

© ISO/IEC 2018 - All rights res

erved


https://iecnorm.com/api/?name=ba27c45c80c7dbbc3f8db1ff58bfe9f5

INTERNATIONAL STANDARD ISO/IEC 23000-18:2018(E)

Information technology — Multimedia application formats
(MPEG-A) —

Part 18:
Media linking application format

1 Bcope

This| document specifies a data structure called “bridget”. A bridget is a link“betweer] a “source”
content and a “destination” content. The bridget contains information on the seurce content and on the
dest|nation content, on the link between the two and on how the informatidiycontained in| the bridget
is to|be presented to users consuming the source content in order to enable-them to make|considerate
decisions about whether to consume the destination content.

2 Normative references

The [following documents are referred to in the text in sueh'a way that some or all of their content
congftitutes requirements of this document. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

ISO/[EC 14496-11:2015, Information technology =~ Coding of audio-visual objects — Paft 11: Scene
description and application engine

3 Jl‘erms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO 4nd IEC maintain terminological databases for use in standardization at the following addresses:

— |EC Electropedia: available at http://www.electropedia.org/

— SO Online browsing platform: available at http://www.iso.org/obp

3.1 | MPEG-4 terminology

ovisual scene

set ofaudievisua
temporal attributes

d 3 spatial and
sulting from object and user interactions

including behaviours re

3.1.2

binary format for scene

BIFS

coded representation of a parametric scene description format

3.2 MPEG-7 terminology

3.21
segment
spatial or temporal unit of multimedia, for example, a temporal segment of video, or a segment of an image

© ISO/IEC 2018 - All rights reserved 1
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3.2.2
audiovisua

1 segment

element of MPEG-7 multimedia description schemes structure description tools describing a time-
continuous arbitrary part (segment) of an audiovisual media

Note 1 to ent

3.2.3
region

ry: See ISO/IEC 15938-5.

spatial unit of multimedia, for example, a 2D spatial region of an image, or a moving region (3.2.4) of video

3.2.4

moving reg
region (3.2.!

3.3 MPEG
3.3.1

digital item identification

DII
standard us

Note 1 to ent]

3.3.2
resource
individually

Note 1 to ent]

3.3.3
container
structure th

Note 1 to ent
allow for the

3.34
item
grouping off

Note 1 to ent
them to be c

ion
B) changing its shape during a video timeline

-21 terminology

ed by MPEG-21 for identification of digital item and their compénents (3.3.5)

ry: See ISO/IEC 21000-3.

identifiable asset such as a video or audio clip, ariithage or a text

ry: All resources shall be locatable via an unambpiguous address.

at allows items (3.3.4) and/or containers to be grouped

I'y: A container itselfis not an item;containers are groupings of items and/or containers. Descri
"labelling” of containers with.information appropriate for the purpose of the grouping.

sub-items and/or ¢emponents (3.3.5) that are bound to relevant descriptors (3.3.6)

ry: These descriptors contain information about the item. Items may contain choices, which
Istomized orconfigured. Items may be conditional (on predicates asserted by selections defin

the choices).
can be consi

3.3.5
componen

ered a compilation. Items may also contain annotations to their sub-parts.

btors

hllow
ed in

An item th@ateontains no sub-items can be considered a whole. An item that does contain sub-ijtems

binding of a

resource (3.3.2) to a set of descriptors (3.3.6)

Note 1 to entry: These descriptors are information concerning all or part of the specific resource instance. A
component itself is not an item; components are building blocks of items. Components may be conditional (see
ISO/IEC 21000-3 for details).

3.3.6
descriptor

associates information with the enclosing entity

Note 1 to entry: This information may be a component (such as a thumbnail of an image, or a text component) or
a textual statement. Descriptors may be conditional (see ISO/IEC 21000-3 for details).

© ISO/IEC 2018 - All rights res
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3.3.7
statement
literal textual value that contains information, but not an asset

EXAMPLE Examples of likely statements include descriptive, control, revision tracking or identifying
information (such as an identifier as described in ISO/IEC 21000-3).

3.3.8

annotation

describes a set of information about another identified entity of the model without altering or adding to
that entity

Note|1l to entry: The information can take the form of assertions, descriptors and anchors.

3.3.
anchor
bindp descriptors (3.3.6) to a fragment, which corresponds to a specific location or part of a respurce (3.3.2)

Note|1 to entry: These descriptors are information concerning all or part of the fragment. Anchors may be
condjtional.

3.3.10
condition
descfibes the enclosing entity as being optional, and links it tosthe’selection(s) that affect ity inclusion

Note|1l to entry: Multiple predicates within a condition are combjned as a conjunction (an AND relatjonship). Any
predjcate may be negated within a condition. Multiple conditiens associated with a given entity are|combined as
a disjunction (an OR relationship) when determining whethepto include the entity.

3.4 | Terminology inherited from other standards — EBU Core terminology

3.4.1
cord metadata
core|descriptive information regarding.dresource (3.3.2)

Note|1 to entry: Core descriptive infarmation include, e.g., titles, contributors, genres, technical |[formats of a
giver) resource.

3.4.2
metadata provider
entifly (person or organization) providing metadata

3.5 | MLAF terminology

3.51

bridiget

link frény a piece of source content (3.5.2) (e.g. a TV programme) to a piece of destination coptent (3.5.3)
(e.g.k eractivemediaetementstchasaphotogre s imediapresentatiomasegment (3.2.1) or

another TV programme, an application)

3.5.2
source content
content that is linked to destination content (3.5.3) through a bridget (3.5.1)

Note 1 to entry: The source content is the content from which the bridget originates.

3.5.3
destination content
content that is linked to the source content (3.5.2) through a bridget (3.5.1)

Note 1 to entry: The destination content is the content to which the bridget points.

© ISO/IEC 2018 - All rights reserved 3
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3.5.4

spatiotemporal scope

information that describe the spatiotemporal region (3.2.3) of the linked source content (3.5.2) or o
linked destination content (3.5.3) that are involved in the link provided by a bridget (3.5.1)

3.5.5
global bridget
bridget (3.5.1) which is active for the whole duration of the source content (3.5.2)

3.5.6
spatiotemporal-aligned bridget

bridget (3.5 whichisactive foradetermined spatiotemporat scope ( 3-54) of the source comntent {3,

4 Abbreviated terms

BIFS Blpary Format for Scenes

DID MPEG-21, Digital Item Declaration

DIDL MPEG-21, Digital Item Declaration Language
DII MPEG-21, Digital Item Identification

MLAF  Media Linking Application Format

XMT Extensible MPEG-4 Textual Format

5 MLAFmodel

5.1 General

Bridgets ar¢ links which exist because of some inherent semantic relationship between content if
As such, thdy can be products of an editorial decision, taken by someone as the result of the inspe
(which can be manual or automatic) of content items, and can be products of a workflow which inv
different rdles taking care of finding; organizing and finally crafting the data that constitute t
The nature [of a bridget is, however, quite different than traditional linearity of media content, ar
such it indyces a different, mexre “distributed” workflow. In fact, whether a piece of media conte
a candidate|source or destination for a bridget can be the result of an editorial decision taken af
moment and by quite different kind of users.

What is forgseeable is@sort of “layered” approach at producing bridgets in which actors with diffg
roles defind bridgéts-under different perspectives and possibly concurring at the same time. Aut

fthe

.5.2)

lems.
rtion
lves
hem.
1d as
nt is
any

rent
hors

of programmes(will define bridget end points (i.e. sources and destination content items) follo
the criteria matchlng with the edltorlal intention, main dlstrlbutlon channel or target audience o
programme: 2 C C . .

define such end pomts followmg thelr own mlnd setting, Wthh may be 1ndependent from the authorial

ving
| the

perspective. Last, but definitely not least, final users can define their own ways for bridgets through
social media interaction. All the above approaches can include not only the generation of the linking
information but also of information related to how referenced content have to be presented graphically

or should interact with the user.

4 © ISO/IEC 2018 - All rights res
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The
trad
Figyl
Ther
integ
hete
LinK]

5.2

FiguergL Bridget creation workflow
xO
result is that the way i@h‘lich bridget information would be created is quite dif}

tional linear approach(s) media production, and more following a daisy chain pa

re 1). ..

efore, a standa rmat for representing and exchanging bridget-related informa
fration of all tl@;e systems having a role in generating bridget information in the d
Fogeneous ementioned domains. This document specifies this standard forme
ing App&@i’on Format (MLAF).

ferent from
radigm (see

tion fosters
fferent and
t as Media

P@onal requirements
N

a) Source and Destination CONtent of a bridget can be

1) afile or a stream, or

2) astatic medium (e.g. an image) or a dynamic medium (e.g. a video).

b) Abridget shall include a unique and persistent identifier.

¢) Abridget may include authoring information (e.g. title, date, copyright, etc.).

d) A bridget shall include identification of its Source Content.

© ISO/IEC 2018 - All rights reserved
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e) Abridget shall include information about the link between Source and Destination Content.

£)

g)
h)

p)

1) Abridget shall include reference to

)

a specific time instant of a dynamic medium representing the source or destination

content, or

ii) a specific time period of a dynamic medium representing the source or destination

content, or

iii) the entire duration of a dynamic medium representing the source or destination content.

2) Abfridget may include reference to

i)
ii)

a specific spatial region of a static medium representing a destination content, ok

a destination content.

3) A iridget may include metadata describing the context of the link‘between source

de
A bridg
1) titl

ination content (e.g. the semantics of the relation between source and destination).
bt may include metadata describing the Source Content:

b, date, copyright, etc.;

2) corftent type, media duration, MIME type, file size, etc.

A bridg
A bridg
A bridg
1) titl

bt may include textual descriptions of the Source’Content.
bt shall include identification of Destinationg€ontent.
bt may include metadata describing the :Destination Content:

e, date, copyright, etc.;

2) content type, media duration, MIME type, file size, etc.

A bridg
A bridg
A bridg
A bridg
A bridg

bt may include textual descriptions of the Destination Content.

bt may include information on how a bridget should be presented.

bt may include ar i¢on or image to visually present the bridget to the user.

bt may includesinformation on visual/acoustic presentation of the Destination Content.

bt may ificlude consumption-related information, e.g.

1) parentalrating;

2) acc

ess1b1lity;

3) device requirements (e.g. stereo headphones);

4) targetusers.

A bridg
A bridg

et may include rights and payment information for destination content consumption.

et may include information about the service providing the destination content.

a specific spatiotemporal region (e.g. a 2D or 3D object) of a dynamic medium'representing

and

© ISO/IEC 2018 - All rights reserved
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6 MLAF specification

6.1

Imported schemas and MLAF namespace URI

6.1.1 Schema header elements

8:2018(E)

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema” xmlns:didl="urn:mpeg:mp
€g21:2002:02-DIDL-NS"” xmlns:didmodel="urn:mpeg:mpeg2l:2002:02-DIDMODEL-NS" xmlns:mpeg7="ur
n:mpeg:mpeg’:schema:2004" xmlns:ebucore="urn:ebu:metadata-schema:ebuCore 2014" xmlns:ud="u
rn:fPeg mpegZl:UD:UD: 2016 XMINS:Id="UrN:Mpeg :MpegZl :UD:RD:2016" XmINns="url:mpeg|:mpega:mla
f:s¢hema:2016" xmlns:mlaf-pres="urn:mpeg:mpegd:mlaf:schema:2016" targetNamesq\1 F"urn:mpeg
:mpgga:mlaf:schema:2016" elementFormDefault="qualified” attributeFormDefauthu qualified”>

<xs:import namespace="urn:mpeg:mpeg2l:2002:02-DIDL-NS" schemaLocatipp=Vhttp}//
stapdards.iso.org/ittf/PubliclyAvailableStandards/MPEG-21_schema_files/fj'@/didl.xsd"/>

¢

<xs:import namespace="urn:mpeg:mpeg7:schema:2004" schemalocati %http://st hndards.
iso org/ittf/PubliclyAvailableStandards/MPEG—7_schema_ﬁles/mpeg7—@(sd"/>

<xs:import namespace="urn:ebu:metadata-schema:ebuCore 2014" hemaLocation={EBU
CORY 20140318.xsd"/> C)

<xs:import namespace="urn:mpeg:mpegi :mlaf:schema:2016"\ emaLocation="Brid¢etXMT/
bridiget mlaf-a.xsd"/> O\

<xs:import namespace="urn:mpeg:mpeg2l:2002:02-DID L-NS" schemalLocation="http://
stafdards.iso.org/ittf/PubliclyAvailableStandards/MRPEG-21 schema files/did/didmodlel.xsd"” />

<xs:import namespace="urn:mpeg:mpeg2l:UD:RD:2@016" schemalocation="MPEG-21%20Part%20
22/4.MPEG 21 UD RD.xsd"/> QQ
<!—The MLAF XML Schema definitions --> \0

7
O

</x$:schema> h$
6.1.2 MLAF namespace URI
The PRI of the MLAF namespace for bridget Representation is urn:mpeg:mpega:mlaf:schema:2016. The
URI pf the MLAF namespace.for bridget presentation is urn:mpeg:mpeg4:mlaf:schema:201§.
7 Bridget Representation
7.1 | General
In this clause, the technologies for bridget Representation part of MLAF are presented. Bridget

infoymatien (i.e. the source content, the destination content, the link and related descr
represented through a restriction of MPEG-21 DIDI, elements

7.2

iptions) are

MLAF Root element

7.2.1 General

The

root element of a MLAF document.
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7.2.2 Syntax

<xs:el
<xs

</x
<xs

ement name="DIDL">
rannotation>

<xs:documentation>The root element of a MLAF document</xs:documentation>

s:annotation>
:complexType>
<xs:complexContent>

<xs:restriction base="didl:DIDLType">

<Xs:sequence>

<xs:element ref="didl:DIDLInfo” minOccurs="0" maxOccurs="unbounded”"/>
<xs:element ref="didl:Declarations” minOccurs="0"/>

scolomaent o f!'"MIAEContoingr!

</
</xs:8§

</xs:sequence>
</xs:restriction>
</xs:complexContent>
s:complexType>
lement>

7.2.3 Semantics

Name

Definition

didl:DIDLTy

be As defined in ISO/IEC 21000-2

didl:DIDLInfo

As defined in ISO/IEC 21000-2

MLAFConta

ner A MLAF Container

7.2.4 Example

<?xml verd

ion="1.0" encoding="UTF-8"?>

N

<didl:DIDI xmlns:didl="urn:mpeg:mpeg2l:2002:02~ %DL—NS" xmlns:xsi="http://www.
w3.0rg/20(Q1/XMLSchema-instance” xsi:schemalo fon="urn:mpeg:mpega:mlaf:schema:2016 MIAF.
xsd"” xmlnd:mlaf="urn:mpeg:mpega:mlaf:schema:2¥16"” xmlns:mlaf-pres="urn:mpeg:mpegd4:mlafl:sc
hema:2016"> K\

.. A\Q
</didl:DIQL> ~
7.3 MLAF Container
7.3.1 General

A restrictio

n of MPEG-21 DIDL Container representing the main container for MLAF.
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7.3.2 Syntax

<xs:complexType name="MLAFContainerType'>
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Container representing the
main container for MLAF</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:ContainerType">
<xs:sequence>
<xs:element ref="didmodel:Descriptor” minOccurs="0"
maxOccurs="unbounded" />

tSseguence—minQccoyurs="1" movOccours="unboundad!
T

<xs:element ref="Sourceltem” minOccurs="1" maxOccurs="lQ5
<xs:element ref="Bridgets”"/> N
</xs:sequence> (i;>
</xs:sequence> qs
</xs:restriction> '\
</xs:complexContent> (:f
</xs:complexType>
<xsftelement name="MLAFContainer"” type="MLAFContainerType” subq§§butionGroup="didl:Cont
aingr"/> (]

Vi

7.3.3 Semantics

Nanie Definition

didmodel:Descriptor As defined in ISO/IEC 210002

bridgets Alist of bridgets associated to the Source content
Sourfceltem The Source content of the bridgets.

7.3.4 Example

<mlaf:MLAFContainer> ~§\
<mlaf:SourceItem>m</mlaf:§gggceltem>
<mlaf:Bridgets>
O

</mlaf:Bridgets> \b
</m]laf:MLAFContainer> ,SQS)

7.4 | Bridgets

7.4.1 General

A restrictionrof MPEG-21 DIDL Item representing the list of bridgets associated to a Source fontent.
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7.4.2 Syntax

<xs:complexType name="BridgetsType" mixed="false">
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Item representing the container
of the Bridgets</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:ItemType">
<xs:sequence>
<xs:element ref="MainLayoutDescriptor” minOccurs="1"/>
<xs:choice minOccurs="1" maxOccurs="unbounded">

s+element—ref="Bridget" maxOccurs=l1"
</xs:choice> Q)
</xs:sequence> '\
</xs:restriction> (19
</Hs:complexContent> Q)’
</xs:cdmplexType>
<xs:eldment name="Bridgets” type="BridgetsType" substitutionGroupz"did}(‘I“tem"/>

7.4.3 Semantics

Name Definition
MainLayoutPescriptor The descriptor of the main presentation{ayout of the bridget.
Bridget A bridget

7.4.4 Example

A3
<mlaf j{Bridgets> \\
<mlaf:MainLayoutDescriptor> 5\0‘
</mlaf:MainLayoutDescriptor> \\'Q
<mllaf:Bridget>...</mlaf:Bridget>
<mlJaf:Bridget>...</mlaf:Bridget> .\@

</mlaf:Brildgets> «O

7.5 Sourg¢e Item

7.5.1 General

A restriction of MPEG-21,DIDL Item representing the source content.

10 © ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=ba27c45c80c7dbbc3f8db1ff58bfe9f5

ISO/IEC 23000-18:2018(E)

7.5.2 Syntax

<xs:complexType name="SourceltemType" mixed="false">
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Item representing the source
content</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:ItemType">
<xs:sequence>
<xs:element ref="didmodel:Condition” minOccurs="0"
maxOccurs="unbounded" />
caolaomant rof"Modl Do nv—-ip+ " minOccures="0" movOeocures="unkb ~|nded"/>
<xs:choice minOccurs="0" maxOccurs="unbounded"> Q)
<xs:element ref="didmodel:Component” /> '\
</xs:choice> (19
</xs:sequence> Q)’
</xs:restriction> '\
</xs:complexContent> Q’
</xs:complexType> Q
<xs:element name="Sourceltem” type="SourceltemType” substit Group="didl}Item" />

7.5.3 Semantics

Namie Definition

didmodel:Condition As defined in ISO/IEC 21000-2

MedtaDescriptor A media descriptor desetibing the source content
diddlodel:Component As defined in ISO/IE€21000-2

7.5.4 Example

<mlgf:Sourceltem> b
<mlaf:TargetCondition xm@ rd="urn:mpeg:mpeg2l:UD:RD:2016" xmlns:ud=furn:mpeg:
mpe§21:UD:UD:2016"> N\
<mlaf:RecommendedBridgetUsageCondition>
<rd:UserDescrl‘g@ionFragment>

</rd:Userh \tiptionFragment>
</mlaf:Reco ndedBridgetUsageCondition>
</mlaf:TargetCondition>
<mlaf :MPEC@diaDescriptor xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">
<mlaf G7Statement mimeType="text/xml">
af :MPEG7ContentEntity>
@. <mpeg7:MultimediaContent xsi:type="mpeg7:VideoType">
Q~ <mpeg7:Video>...</mpeg7:Video>
O </mpeg7:MultimediaContent>
% </mlaf:MPEG7ContentEntity>
O </mlaf:MPEG7Statement>
Q/ </mlaf:MPEG7MediaDescriptor>
\ didl:Component
<didl:Resource mimeType="video/mpeg"”></didl:Resource>
</didl:Component>
</mlaf:Sourceltem>

7.6 Bridget

7.6.1 General

A restriction of MPEG-21 DIDL Item representing the bridget. A Bridget is the implementation of the
concept of bridget.

© ISO/IEC 2018 - All rights reserved 11


https://iecnorm.com/api/?name=ba27c45c80c7dbbc3f8db1ff58bfe9f5

ISO/IEC 23000-18:2018(E)

7.6.2 Syntax

<xs:complexType name="BridgetType" mixed="false">
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Item representing the Bridget</
xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:ItemType">
<xs:sequence>

<xs:element ref="didmodel:Condition” minOccurs="0" maxOccurs="unbounded" />

sselamaent rofo"BridagtDgocorintgr” minQcconres="0lM movOcoccoyurs="unlk 11n/-1n/—1"/>
= T

<xs:element ref="didmodel:Choice” minOccurs="0" maxOccurs="unboundedt%,
<xs:choice minOccurs="1" maxOccurs="unbounded"> ()
k)

<xs:element ref="DestinationItem"”/>
<xs:element ref="SourceltemStructuralAnnotation” minOccurs="11:?)

</xs:choice>

maxOccursH"1" />

</x3
</xs:cd

</xs:sequence>
/xs:restriction>
:complexContent>
mplexType>

Q/
%QQ
YV

<xs:eldment name="Bridget"” type="BridgetType" substitutionGroyéé;&idl:Item"/>

7.6.3 Semantics

Name Definition

didmodel:Cdndition As defined in ISO/IEC 21000-2
BridgetDesdriptor A Descriptor of the bridget
didmodel:Choice As defined in ISO/IEC 21000-2
Destination]tem The destination content of the bridget.

This element specifies the part of the Source content of this bridget in
which the bridget is active. The part can be a temporal segment or a
moving region.

Sourceltem$tructuralAnnotation

7.6.4 Example

.

<mlaf:Bridget> .
<mlaf:Desti@nItem>
</mlaf:DestinationItem>
<mlaf:D§§§inationItem>
</ ‘DestinationItem>
< :DestinationItem>

\@/mlaf :DestinationItem>

@
OE=ATACE=

g I 1T
=

A== T iy o k] de i o
T TCeMOCr UC CUr ot Iota Tt oI cary

</mlaf:SourceltemStructuralAnnotation>
</mlaf:Bridget>

7.7 Destination Item

7.7.1 General

A restriction of MPEG-21 DIDL Item representing the destination content of a bridget.
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7.7.2 Syntax

<xs:complexType name="DestinationItemType">
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Item representing the
destination content</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:ItemType">
<xs:sequence>
<xs:element ref="didmodel:Condition” minOccurs="0" maxOccurs="unbounded”"/>
<xs:element ref="MediaDescriptor” minOccurs="0" maxOccurs="unbounded"”"/>

s:cholcg minOccours="0" movOcococurs="unboundad!
<xs:element ref="didmodel:Component' /> Qb
</xs:choice> '\
<xs:element ref="DestinationItemStructuralAnnotation” minOpé;XSZ’l"
maxPccurs="1"/> q5.
</xs:sequence> N
</xs:restriction> (:;
</xs:complexContent> Q
/xs:complexType> (éS)
xs:element name="DestinationItem” type="DestinationItemTyp
subgtitutionGroup="didl:Item"” /> C,
7.7.3 Semantics
Name Definition
didmodel:Condition As defined in ISO/IEC 23000-2
MedFaDescriptor A Media Descriptordescribing the Destination content
didr]lodel:Component As defined in ISOZIEC 21000-2
DestlinationltemStructuralAnno-  This elementspecifies which spatiotemporal portion of the Destination
tatiqn content isJJinked to the Source content thorugh the enclosing hridget.

7.7.4 Example

<mlgf:DestinationItem> N
<mlaf:TargetCond{E§§; xmlns:rd="urn:mpeg:mpeg2l:UD:RD:2016" xmlns:ud="firn:mpeg:m
reg21:UD:UD:2016">
<mlaf :RecommehdedBridgetUsageCondition>
<rd: DescriptionFragment>

<(i%:bserDescriptionFragment>
</miaf:RecommendedBridgetUsageCondition>
</m &argetConditior&
<Tf§gTMPEG7MediaDescriptor xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">
mlaf:MPEG7Statement mimeType="text/xml">
(js; <mlaf:MPEG7ContentEntity>
Q/ <mpeg7:MultimediaContent xsi:type="mpeg7:VideoType'">
AN <mpeg7:Video>...</mpeg7:Video>
</mpeg’/:MultimediaContent>
</mlaf:MPEG7ContentEntity>
</mlaf:MPEG7Statement>
</mlaf:MPEG7MediaDescriptor>
<didl:Component>
<didl:Resource mimeType="video/mpeg"></didl:Resource>
</didl:Component>
</mlaf:DestinationItem>

7.8 Media Segments

7.8.1 General

This complex type defines generic segments of media.
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7.8.2 Syntax

<xs:complexType name="MediaSegmentType">
<xs:annotation>
<xs:documentation>This complex type defines generic segments of media</
xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="SpatioTemporalScope” maxOccurs="unbounded"”>
<xs:annotation>
<xs:documentation>This element carries information about a generic
spatiotemporal part of a piece of media. This can be expressed either as a Moving Region

or as an gudiowvisual segment s:documentation

</xs:annotation> Q)
<xs:complexType> '\
<xs:choice> Q

<xs:element name="MovingRegion"” type="mpeg7 :MovingRegionSpa‘Q’b’o emponalD
ecompositijonType"> N
<xs:annotation> /
<xs:documentation>A moving (or still) region</x%®gumentatior
$o)

\%

</xs:annotation>
</xs:element> ('lg
<xs:element name="AVSegment” type="mpeg7:AudioVi@l egmentType">

<xs:annotation> %
<xs:documentation>An audiovisual tempo egment</
xs:documer]tation>

</xs:element>

</xs:annotation> ‘\\%

</xs:choice> O
</xs:complexType> Q
/xs:element> Q
</xdq:sequence> \Q

</xs:cdmplexType> N
sSé%

<xs:elgqment name="MediaSegments" type="Media;1_s entType" />

7.8.3 Semantics

Name Definition

SpatioTemp¢ralScope This elentent carries information about a generic spatiotemporal partjof a
piecé.of media. This can be expressed either as an MPEG-7 Moving Region
dr as an Audiovisual segment.

MovingRegipn An element of type mpeg?7:
MovingRegionSpatioTemporalDecompositionType specifying a moving
region.

AVSegment An audiovisual temporal segment of type mpeg7:

AudioVisualSegmentType specifying a temporal segment.

7.8.4 Example

<mlaf:Medla$Egments XMINS :mpeg /=" urn:mpeg:mpeg/:schema: Z004"
<mlaf:SpatioTemporalScope>
<mlaf:MovingRegion>
<mpeg7:MovingRegion>...</mpeg7:MovingRegion>
</mlaf:MovingRegion>
</mlaf:SpatioTemporalScope>
</mlaf:MediaSegments>

7.9 Structural Annotation

7.9.1 General

A generic complex type derived by restriction of MPEG-21 DIDL Annotation carrying spatiotemporal
structural information of a media item representing a source or destination content.
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7.9.2 Syntax

<xs:complexType name="StructuralAnnotationType">
<xs:annotation>
<xs:documentation>A generic complex type derived by restriction of MPEG-
21 DIDL Annotation carrying spatiotemporal structural information of a media item.</
xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:AnnotationType">
<xs:sequence>
<xs:element ref="didmodel:Assertion” minOccurs="0" maxOccurs="unbounded”" />

sechoicg minQcconrsOl movQoconrs='ln

<xs:element ref="StructuralAnchor” minOccurs="1"/> th

</xs:choice>
</xs:sequence> (iE)
</xs:restriction> q5
</xs:complexContent>
/xs:complexType> Y

7.9.3 Semantics

Name Definition
didmodel:Assertion As defined in ISO/IEC 21000-22
StructuralAnchor An Anchor carrying the structural information specifying a

spatiotemporal region of apiece of media.

7.9.4 Example
See J.12.4 and 7.13.3.

7.1Q Structural Anchor

7.10.1 General

A regtriction of MPEG-21 DIDL Anchor to carry specific information about media segments.

7.10.2 Syntax

<xs{complexType Zzgel"StructuralAnchorType">

<xs:anno Lon>
<xs: mentation>A restriction of MPEG-21 DIDL Anchor to carry specifi¢
inf¢rmation ut Source segments</xs:documentation>

</x (:)notation>
mplexContent>
xs:restriction base="didl:AnchorType">

<
\Q/ <xs:sequence>
STerenert e = tdramode S o T t o mIoTTur s= 0z occurs=~urmounded" / >
<xs:element ref="SpatioTemporallnformation” minOccurs="1" maxOccurs="1"/>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:element name="StructuralAnchor"” type="StructuralAnchorType" substitutionGroup="did
1:Anchor"/>
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7.10.3 Semantics

Name Definition
didmodel:Condition As defined in ISO/IEC 21000-2
SpatioTemporallnformation An element carrying information about the spatiotemporal information of

a segment of media.

7.10.4 Example

<mlaf:StructuralAnchor>
<mlgf:SpatioTemporalInformation>
mlaf:MediaSegments xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"> '\(b
<mlaf:SpatioTemporalScope> Q
<mlaf:MovingRegion> !]/
<mpeg7:MovingRegion> ... </mpeg7:MovingRegion> Q)
</mlaf:MovingRegion> ,'\
</mlaf:SpatioTemporalScope> QQ
/mlaf:MediaSegments> Q
</mlaf:SpatioTemporalInformation> (l(/b

</mlaf:StructuralAnchor>

Vi

7.11 Spatiotemporal Information

7.11.1 General

A container|of media segments.

7.11.2 Synjtax

<xs:complgxType name="SpatiotemporalInformaty@%ype'&
<xs:annotation>
xs:documentation>A container o dia Segments</xs:documentation>
</xdq:annotation> Q\
<xs:complexContent> o
xs:restriction base="did{{iﬁ‘ragmentType">
<xs:sequence> . 0
<xs:element ref(’}%diaSegments" minOccurs="0"/>
</xs:sequence> .
/xs:restriction> o
</xd: complexContentO
</xs:cdmplexType>
<xs:eldgment name=" ge’ioTemporalInformation" type="SpatiotemporalInformationType"” dubs
titutionGyoup="didl .S gment" />

7.11.3 Semanties

Name Definition

MediaSegments Alist of media segments

7.11.4 Example

<mlaf:SpatioTemporalInformation>
<mlaf:MediaSegments xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">
<mlaf:SpatioTemporalScope>
<mlaf:MovingRegion>
<mpeg7:MovingRegion> ... </mpeg7:MovingRegion>
</MovingRegion>
</mlaf:SpatioTemporalScope>
</mlaf:MediaSegments>
</mlaf:SpatioTemporalInformation>
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7.12 Source Item Structural Annotation

7.12.

1 General

This descriptor specifies the spatiotemporal scope of a bridget.

7.12

.2 Syntax

<xs:element name="SourceltemStructuralAnnotation” type="StructuralAnnotationType"” subs
titutionGroup="didl:Annotation” />

7.12,3 Semantics
Namie Definition
SougceltemStructuralAnnotation  Element carrying information about in which spatjiotemporal part of the

Source content item the enclosing bridget is active (spatiotemporal scope).

7.12

.4 Example

<ml

</m]

mlaf:StructuralAnchor>

/mlaf:StructuralAnchor>

f:SourceltemStructuralAnnotation target="http://www. 61}%4&1 com/">

<mlaf:SpatioTemporalInformation>
<mlaf:MediaSegments xmlns:mpeg7="urn:mpeg: %&§7 schema:2004">
<mlaf:SpatioTemporalScope>
<mlaf:MovingRegion>
<mpeg7:MovingRegion> ... 7 MovingRegion>
</mlaf:MovingRegion> \Q
</mlaf:SpatioTemporalScope> Q’\
</mlaf:MediaSegments> S\
</mlaf: SpatloTemporalInformatlon%@

af:Source ItemStructuralAnnotatiﬁ.&;

7.13

7.13,

1 Syntax

Destination Item Structural Annotation

<xs
bst]

element name="D inationItemStructuralAnnotation” type="StructuralAnnotatipnType” su
tutionGroup="§@ :Annotation />

7.13

.2 Semantics

Nani

e

Definition

Dest

indtionltemStructuralAnno-

tatid

n

Element carrying information about which spatiotemporal part of the
Destination content item is linked through the enclosing bridget.

© ISO/IEC 2018 - All rights reserved
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7.13.3 Example

<mlaf:DestinationItemStructuralAnnotation target="">
<mlaf:StructuralAnchor>
<mlaf:SpatioTemporalInformation>
<mlaf:MediaSegments xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004">
<mlaf:SpatioTemporalScope>
<mlaf:AVSegment>
<mpeg7:TemporalDecomposition>
<mpeg7:AudioVisualSegment>...</mpeg7:AudioVisualSegment>
</mpeg7:TemporalDecomposition>
</mlaf:AVSegment>

m1:F-Qp:1—-i I eakal ralSc Lo
/mlaf:MediaSegments> (b
</mllaf:SpatioTemporalInformation> N
</mlaf:StructuralAnchor> qb
</mlaf:DedtinationItemStructuralAnnotation> O~

7.14 Media Descriptor

7.14.1 General

A restrictioh of MPEG-21 DIDL Descriptor representing a generic media descriptor (i.e. a descriptpr of
Source or Destination content).

7.14.2 Synftax

<xs:complgxType name="MediaDescriptorType" abstractQNue'B

<xs:annotation>

xs:documentation>A restriction of MPEQéb DIDL Descriptor representing a

generic mgdia descriptor (i.e., a descriptor oeb urce or Deestination content)</
xs:documer]tation>

</xq:annotation> \'

<xs:icomplexContent> N $
xs:restriction base="didl:De§S fptorType">

<xXs:sequence>
<xs:element ref:"didm’&&l:Condition" minOccurs="0" maxOccurs="unbounded" />

<xs:element ref:"g' del:Descriptor” minOccurs="0"
maxOccursH"unbounded"” /> \\
<xs:choice> C)
<xs:eleme ref="didmodel : Component” />
<xs: ele@ ref="didmodel :Statement"” />
</xs:cho
</xs:sequen¢9

/xs:restri on>

</xs:complex§u ent>
</xs:cdmplexT
<xs:eldgment e="MediaDescriptor"” type="MediaDescriptorType" substitutionGroup="didl:

Descriptoy"/>

7.14.3 Semantics

Name Definition

didmodel:Condition As defined in ISO/IEC 21000-2
didmodel:Descriptor As defined in ISO/IEC 21000-2
didmodel:Component As defined in ISO/IEC 21000-2
didmodel:Statement As defined in ISO/IEC 21000-2

7.14.4 Example

This is an abstract compelx type. Refer to 7.16.4 and 7.19.4 for concrete examples.
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7.15 Bridget Descriptor

7.15

.1 General

A restriction of MPEG-21 DIDL Descriptor representing a generic bridget descriptor.

7.15

.2 Syntax

<xs:complexType name="BridgetDescriptorType"” abstract="true">

<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDI Descriptor representin

gens

max

idl

ric Bridget descriptor</xs:documentation> Q)
</xs:annotation> N
<xs:complexContent> (b

<xs:restriction base="didl:DescriptorType"> ’(1/
<xs:sequence> “Sb
<xs:element ref="didmodel:Condition” minOccurs="0" m curs="un
<xs:element ref="didmodel:Descriptor” minOccurs:"O"()
ccurs="unbounded"” /> Q
<xs:choice> (ib
<xs:element ref="didmodel:Component' /> C)
<xs:element ref="didmodel:Statement”/> Q/
</xs:choice> \\
</xs:sequence> O
</xs:restriction> %
</xs:complexContent> g:\

/xs:complexType> @)

xs:element name="BridgetDescriptor” type="B getDescriptorType” substituti

Descriptor”"/> A

ounded" />

nGroup="d

7.15

.3 Semantics

Nani

e Definition

didmodel:Condition As defined in ISO/IEC 21000-2

diddwdel:Descriptor As defined in ISO/IEC 21000-2

didrodel:Component As defined in ISO/IEC 21000-2

didrfodel:Statement As defined in ISO/IEC 21000-2

7.15
This

7.16

7.16

.4 Example

is an abstract compelx type. Refer to 7.17.4 for a concrete example.
EBU Cor‘e Media Descriptor

.1/ General

A media descriptor structured in EBU Corel16].

© ISO/IEC 2018 - All rights reserved
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7.16.2 Syntax

<xs:complexType name="EBUCoreMediaDescriptorType">
<xs:annotation>
<xs:documentation>A media descriptor structured in EBU Core</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="MediaDescriptorType">
<xs:sequence>
<xs:element ref="EBUCoreStatement"”/>
</xXs:sequence>
</xs:restriction>
</xX5+ ormpl Content

</xs:cdmplexType> ;QH

7.16.3 Semantics

Name Definition
EBUCoreStatement An EBU Core Statement

7.16.4 Example

<mlaf:MedilaDescriptor xsi:type="EBUCoreMediaDescriptorType" zg&jg:ebucore="
urn:ebu:mgtadata-schema:ebuCore 2014"> AN
<mlaf:HBUCoreStatement mimeType="text/xml"> %\
<ebycore:ebuCoreMain> C>
ebucore:coreMetadata>...</ebucore:coreMetad €z>
</eHucore:ebuCoreMain> <5<>
</mlaf:EBUCoreStatement> \\
</mlaf:MediaDescriptor> §€§~

7.17 EBU Core bridget Descriptor

7.17.1 General

A bridget d¢scriptor structured id EBU Caorell16].

7.17.2 Syntax

<xs:complgxType name="EBm:§}eBridgetDescriptorType">
<xs:annotation>
xs:documen£§$ion>A Bridget descriptor structured id EBU Core</xs:documentatijon>

</xs:annotat<2&
<xs:comple tent>
Xs:r ction base="BridgetDescriptorType'">
Si'seq

< uence>
& <xs:element ref="EBUCoreStatement”/>
Ss:sequence
</xs:restriction>
</xs:complexContent>
</xs:complexType>

7.17.3 Semantics

Name Definition
EBUCoreStatement An EBU Core Statement
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7.17.4 Example

<mlaf:BridgetDescriptor xsi:type="EBUCoreBridgetDescriptorType">
<mlaf:EBUCoreStatement mimeType="text/xml">
<ebucore:ebuCoreMain>
<ebucore:coreMetadata>...</ebucore:coreMetadata>
</ebucore:ebuCoreMain>
</mlaf:EBUCoreStatement>
</mlaf:BridgetDescriptor>

7.18 EBU Core Statement

7.18.1 General

A regtriction of MPEG-21 DIDL Statement carrying EBU Core descriptors.

7.18.2 Syntax

<xs]complexType name="EBUCoreStatementType"> (1;)
<xs:annotation> C)
<xs:documentation>A restriction of MPEG-21 DIDL :’\‘@ement carrying EBU|Core
des¢riptors</xs:documentation> \
</xs:annotation> O
<xs:complexContent> %
<xs:restriction base="didl:StatementType"> 5\
<xs:sequence>
<xs:element refz"ebucore:ebuCore@Qn" minOccurs="0"/>

</xs:sequence> Q
</xs:restriction> N\
</xs:complexContent> o\
/xs:complexType> $\

xs:element name="EBUCoreStatement"&eﬁ'EBUCoreStatementType" substitutionGroup="did
1:Statement” />

A

7.18.3 Semantics

Namie Definition

ebudore:ebuCoreMain The root element of EBU Corel16],

7.18.4 Example

<mlgf:EBUCore ement mimeType="text/xml">

bucore:coreMetadata>...</ebucore:coreMetadata>
ucore:ebuCoreMain>

7.19 MPEG-7 media descriptor

7.19.1 General
A media descriptor structured in ISO/IEC 15938-5[9l.
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7.19.2 Syntax

<xs:complexType name="MPEG7MediaDescriptorType">
<xs:annotation>
<xs:documentation> </xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="MediaDescriptorType">
<xs:sequence>
<xs:element ref="MPEG7Statement"”/>
</xXs:sequence>
</xs:restriction>
</xX5+ - Content
</xs:cdmplexType> Q?
<xs:eldment name="MPEG7MediaDescriptor” type="MPEG7MediaDescriptorType" subst%ﬁ§& qnGr
oup="MedigDescriptor" /> O\

7.19.3 Semantics

Name Definition
MPEG7Stategment An ISO/IEC 15938-5 statement

7.19.4 Example

<mlaf:MedilaDescriptor xmlns:mpeg7="urn:mpeg:mpeg7:schema:%%@?" xsi:type="MPEG7MediaDedcri
ptorType”

<mlaf:MPEG7Statement mimeType="text/xml"> Q

<mlgf:MPEG7ContentEntity> <:>

mpeg7:MultimediaContent>...</mpeg7:MultLSggiaContent>
</mlJaf :MPEG7ContentEntity> Q

</mlaf :{MPEG7Statement> s‘\
</mlaf:MediaDescriptor> SOV

7.20 MPEG-7 Statement

7.20.1 General

A restriction of MPEG-21 DIDL Statément carrying ISO/IEC 15938-5 descriptors.

7.20.2 Syntax

e
<xs:complgxType name§§gPEG7StatementType">

descriptons</xs. umentation>
</xs:an<§; tion>
<xsui& exContent>
srestriction base="didl:StatementType”
<xs:sequence>
<xs:element name="MPEG7ContentEntity” type="mpeg7:ContentEntityType"/>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:element name="MPEG7Statement” type="MPEG7StatementType" substitutionGroup="didl:St
atement” />

<xs:annotatiq22
xs:dz:ggé tation>A restriction of MPEG-21 DIDL Statement carrying MPEG-7 Pagt 5

7.20.3 Semantics

Name Definition
MPEG7ContentEntity A description of a Content Entity of type mpeg7:ContentEntityType
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7.20.4 Example

<mlaf:MPEG7Statement mimeType="text/xml">
<mlaf:MPEG7ContentEntity>
<mpeg7:MultimediaContent>...</mpeg7:MultimediaContent>
</mlaf:MPEG7ContentEntity>
</mlaf:MPEG7Statement>

7.21 Bridget Multimedia Representation Descriptor

7.21.1 General

A restriction of MPEG-21 DIDL Descriptor representing a visual or aural representation’ef-q bridget.

7.21.2 Syntax

<xs{complexType name="BridgetMultimediaRepresentationDescriptorTy@

<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Descr!ﬁ%r representing a visual
or gural representation of a Bridget</xs:documentation> C)
</xs:annotation> Q/
<xs:complexContent> \\
<xs:restriction base="BridgetDescriptorType"> O
<xs:sequence> \%
<xs:element ref="didmodel:Condition”" #inOccurs="0" maxOccurs="unlpounded" />
<xs:element ref="BridgetMultimedi e&;sentationStatement"/>
</xs:sequence>
</xs:restriction> QQ
</xs:complexContent> \
/xs:complexType> o\
xs:element name="BridgetMultimediaRe rs%sentationDescriptor" type="BridgetMultimediaRe
presentationDescriptorType"” substitut{Q\&foup="BridgetDescriptor"/>

7.21.3 Semantics

Name Definition
didmodel:Condition As defined in ISO/IEC 21000-2

BridgetMultimediaRepresentation- A Bridget Multimedia Representation Statement
Stat¢ment

7.21L4 Example

ultimediaRepresentationDescriptor>

getMultimediaRepresentationStatement mimeType="">

<€l) :MultimediaRepresentation>

@ <mpeg7:MediaUri>http://my.mediauri.org/010101</mpeg7:Medialri>

\ /mlaf:MultimediaRepresentation>
</mlaf:BridgetMultimediaRepresentationStatement>

</mlaf:BridgetMultimediaRepresentationDescriptor>

<mlagf:Brid

7.22 Bridget Multimedia Representation Statement

7.22.1 General

A restriction of MPEG-21 DIDL Statement carrying visual or aural representation of a bridget.
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7.22.2 Syntax

<xs:comple
<xs:

<

aural repr
</xs

<xs:

<

type="mpeg

xType name="BridgetMultimediaRepresentationStatementType">
annotation>
xs:documentation>A restriction of MPEG-21 DIDL Statement carrying visual or
esentation of a Bridget</xs:documentation>
rannotation>
complexContent>
xs:restriction base="didl:StatementType"”>

<xs:sequence>

<xs:element name="MultimediaRepresentation”

7:MedialLocatorType" />

o .

</x3
</xs:cd
<xs:eld
resentatig

sSecuan
T

/Xs:restriction>

NS

:complexContent>

mplexType> ()
ment name="BridgetMultimediaRepresentationStatement” type="Bridgeth%§1ﬁedie
nStatementType” substitutionGroup="didl:Statement”/> h\

Rep

7.22.3 Semantics

Name

Definition

Multimedial

A multimedia representation of a bridget, structured as
mpeg7:MediaLocatorType

Representation

7.22.4 Example

<mlaf:Brid
<mlg

</ml
</mlaf:Bri

getMultimediaRepresentationStatement mime
f:MultimediaRepresentation>
mpeg7:MediaUri>http://my.mediauri.org/
af:MultimediaRepresentation>
dgetMultimediaRepresentationStatem@Q@g

Z?BEL"text/xml">

01</mpeg7:MediaUri>

7.23 Targg

7.23.1 Ger

bt Condition

eral

An extensi

recommended context of usage.The information about target users and context of usage is represe

using a str

7.23.2 Sy

of MPEG-21 DIDL Condition carrying information about target users of the bridget an

ture of type rd:RecommendableResourceType from ISO/IEC 21000-22.

ax

1 the
nted

<xs:elemer]
<xs i

about tardg

t naq§§§9argetCondition" substitutionGroup="didl:Condition">
an ion>

X umentation>An extension of MPEG-21 DIDL Condition carrying informatior

E§
eﬁ\ sers of the Bridget</xs:documentation>

</xs
<xS:

</xs

cannotation>
complexType>

<xs:complexContent>

<xs:extension base="didl:ConditionType">
<xs:sequence maxOccurs="unbounded'">

<xs:element name="RecommendedBridgetUsageCondition” type="rd:Recommenda
bleResourceType />

</xs:sequence>
</xs:extension>

</xs:complexContent>

:complexType>

</xs:element>
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7.23.3 Semantics
Name Definition
RecommendedBridgetUsageCon-  An element of type rd:RecommendableResourceType from ISO/
dition IEC 21000-22
7.23.4 Example
In this example, a bridget is recommended for users speaking Italian.
<ml gfFeargetcondition—wminstra—lurrimpegmpeg2 b+ Rb=2 016" =L : +mpeg2l:UD:
UD:2016"> %)
mlaf:RecommendedBridgetUsageCondition> '\
<rd:UserDescriptionFragment> (19

<ud:UserID>ul00</ud:UserID> %,

<ud:UserProfile xmlns:ud="urn:mpeg:mpeg2l:UD:UD:2016" xsi:typeh\’ d:Pers¢nProfileTy
pe" 7/

<ud:Language> QQ
<ud:Name>it</ud:Name> (bQ
</ud:Language> (]/
</ud:UserProfile> C)
</rd:UserDescriptionFragment> %
/mlaf:RecommendedBridgetUsageCondition> \\

</m}af:TargetCondition> ~
8 Bridget Presentation
8.1 | General
This|clause specifies the technology for the presentation of bridgets.The bridget Presentatidn is capable
of representing 2D and 3D scenes that mayxcontain multimedia content such as 2D and/o1 3D graphic
elements, images, videos and sounds. Thetimultimedia content can be part of the scene (stqred locally)
or itcan be referenced (through hyperlitiks) from external repositories where compliant mgdia files are
available. Moreover, a scene can be static or animated and it can be connected to sensory |nformation
that|can be either local or remoteThe bridget Presentation supports external interactipn allowing
the fiser to communicate with(the scene elements and therefore affecting the scene behaviour. The
actigqns that can happen in alscéne can be programmatically triggered by using time sensorg, routes and
scrijting while other actions can be triggered by the user interaction through touch sensorg.
Ann¢x B presents the_normative way of describing bridget Presentation information baged on ISO/
IEC 14496-11.

Ann

8.2

bx C presents the MPEG-4 (BIFS) nodes that are used to express a bridget Presentation,

Layout Ref

8.2.1 General

Specifies a bridget layout which can be either the bridgeted media layout itself (scene graph) or a URI to
a file where the layout is described.

© ISO/IEC 2018 - All rights reserved
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8.2.2 Syntax

<xs:complexType name="LayoutRefType">
<xs:annotation>
<xs:documentation>This complex type defines the layout presentation of a Bridget
destination</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="BridgetLayoutUrl">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:anyURI">

ssattribute name="mim Lo L2 Lo = . 1—v*'iﬁ-j"
</xs:extension> Qb
</xs:simpleContent> N
</xs:complexType> (]/Q
.
.

/xs:element> QD
xs:element name="BridgetLayoutScene” type:"BridgetLayoutSceneType"ﬁk
</xd:sequence> QY

8.2.3 </xs:complexType>Semantics

Name Definition
BridgetLgyoutUrl An element of type xs:anyURI pointing t¢ a)file where a bridget
presentation is described.
@mimeType The MIME type of the file where the\bridget presentation is described|(e.g.
text/html).
BridgetLgyoutScene An element of type BridgetlkayoutSceneType where the description of p

bridget presentation can.be defined locally.

8.2.4 Example

<mlaf:BridgetLayout xmlns:mlaf—pres="urnzéﬁgg:mpeg4:mlaf:schema:2016">
<mlgf:BridgetLayoutScene> \
mlaf-pres:Scene>
<mlaf—pres:Group>...<Aqg?gzpres:Group>
/mlaf-pres:Scene> - O
</mlaf:BridgetLayoutScene> \\
</mlaf:BrildgetLayout> Q

.

8.3 Main|Layout Ref

8.3.1 General

Specifies ar} element that allows a bridget player to link a bridget layout representation to the main
scene grapl of abridgeted programme as a subset of it.

8.3.2 Syntax

<xs:complexType name="MainLayoutRefType">
<xs:annotation>
<xs:documentation>This complex type links the bridget layout representation to
the main programme layout, where the bridget presentation takes place</xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element name="MainLayoutUrl"” type="mlaf:Inline"”/>
<xs:element name="MainLayoutScene" type="mlaf:TransformType"/>
</xs:sequence>
</xs:complexType>
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8.3.3 Semantics

Name Definition

MainLayoutUrl An element of type mlaf:Inline that can inline a bridget layout
representation to the main scene graph of the bridgeted programme.

MainLayoutScene An element of type mlaf:TransformType that allows to connect a bridget
layout representation to the main scene graph of the bridgeted programme.

8.3.4 Example

<mlgf:MainLayout xmlns:mlaf-pres="urn:mpeg:mpeg4:mlaf:schema:2016">
mlaf:BridgetLayoutUrl>http://my.layouts.org/34208</BridgetLayoutUrl>

<mlaf-pres:Scene> .
<mlaf-pres:Group>...</mlaf-pres:Group> b:?)
</mlaf-pres:Scene> ’
/mlaf:BridgetLayoutScene> c§)
mlaf:MainLayoutUri> ()
<mlaf-pres:IS>
<mlaf-pres:connect nodeField="..." protoField="..."> (1<
</mlaf-pres:IS> (J
/mlaf:MainLayoutUri> \Q/
</mlaf:MainLayout> 0\

mlaf:BridgetLayoutScene> (l,

/mlaf-pres:conpect>

8.4 | Bridget Layout Scene

8.4.1 General

Desdribes how a bridget layout should be represénted in order for a bridget player to be able|to interpret

defi

8.4.2 Syntax

the Tformation and present the bridget. The graphical elements used to describe a bridggt layout are
ed in the attached XML schema and théy-are a subset of the elements defined in ISO/IEC 14496-11.

<xs]complexType name—"Brldgéﬁ%ayoutSceneType">
<xs:annotation>

</xs:annotati
<xs:sequence
<xs:element ref="mlaf: Scene"”/>
</xs:sequence>
/xs:conmp, ype>

Bridlget</xs: documentaglon>

<xs: documentatlebPThls complex type defines the XMT layouting informati¢n of a

8.4.7 Semantics

N NDafiait:
a < JTIIITIILIVUIL

mlaf: Scene An element (a structure of elements) derived from the type xmta:Scene
defined in ISO/IEC 14496-11 by restricting the set of elements.

8.4.4 Example

<mlaf-pres:Scene>
<mlaf-pres:Group>..</mlaf-pres:Group>
</mlaf-pres:Scene>
</mlaf:BridgetLayoutScene>

<mlaf:BridgetLayoutScene xmlns:mlaf-pres="urn:mpeg:mpeg4:mlaf:schema:2016">

© ISO/IEC 2018 - All rights reserved
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8.5 Bridget Layout Descriptor

8.5.1 General

A restriction of MPEG-21 DIDL Descriptor representing a bridget Layout information.

8.5.2 Syntax

<xs:complexType name="BridgetLayoutDescriptorType">
<xs:complexContent>
s:restriction base="BridgetDescriptorType">

<xs:sequence> (bc
<xs:element ref="didmodel:Condition” minOccurs="0" maxOccurs="unbouN e

<xs:element ref="BridgetLayoutStatement"/> Q
</xs:sequence> o |
/xs:restriction> }\
</xdq:complexContent> Q/

</xs:cdmplexType>
<xs:eldment name="BridgetLayoutDescriptor” type="BridgetLayoutDescra’.@)rType" substflitu
tionGroupH"BridgetDescriptor"”"/> 0

2

8.5.3 Semantics

Name Definition
didmodel:Cgndition As defined in ISO/IEC 21000-2
BridgetLaydutStatement A bridget Layout Statement

8.5.4 Example

<mlaf:BridgetLayoutDescriptor xmlns :mlaf—presgﬁ'rn:mpeg :mpeg4:mlaf:schema:2016">
<mlaf:HridgetLayoutStatement mimeType:'gx /xml">
<mlgf:BridgetLayout> . @
mlaf:BridgetLayoutScene> A\
<mlaf-pres:Scene>
<mlaf-pres:Group>.. .<§&af—pres:Group>
</mlaf-pres:Scene> \b
/mlaf: BridgetLayoutS@Q@g
</mljaf:BridgetLayout> .
</mlaf{BridgetLayoutStatement>
</mlaf:BridgetLayoutDescij§1§

8.6 Bridget Layout.Statement

8.6.1 General

A restriction.0f MPEG-21 DIDL Statement carrying bridget Layout descriptors.

8.6.2 Syntax

<xs:complexType name="BridgetLayoutStatementType'">
<xs:complexContent>
<xs:restriction base="didl:StatementType">
<xs:sequence>
<xs:element name="BridgetLayout” type="LayoutRefType"/>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:element name="BridgetLayoutStatement” type="BridgetLayoutStatementType”" substitut
ionGroup="didl:Statement" />
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8.6.3 Semantics

Name Definition

BridgetLayout An element of type LayoutRefType
8.6.4 Example

<mlaf:BridgetLayoutStatement mimeType="text/xml"” xmlns:mlaf-pres="urn:mpeg:mpegd:mlaf:sch
ema:2016">

<mlaf:BridgetLayout>
<mlaf:BridgetlavoutScene>

</m]

<mlaf-pres:Scene> (b
<mlaf-pres:Group>...</mlaf-pres:Group> '\
</mlaf-pres:Scene> Q
</mlaf:BridgetLayoutScene> (1/
</mlaf:BridgetLayout> Q)’
af:BridgetLayoutStatement> A’

8.7

8.7.1
A ref

8.7.2

Main Layout Descriptor

General

triction of MPEG-21 DIDL Descriptor representing a Maintbridget Layout information.

Syntax

<xs

complexType name="MainLayoutDescriptorT ¥>
<xs:complexContent> g
<xs:restriction base="didl:Descri\}brType">
<xs:sequence> <
<xs:element ref="didmo :Condition” minOccurs="0" maxOccurs="un
<xs:choice>
<xs:element ref‘—-\@ainLayoutStatement"/>
</xs:choice> A
</xs:sequence> \O
</xs:restriction>
</xs:complexContent<\Q
/xs:complexType> Cﬁ

ounded" />

xs:element name="MainLayoutDescriptor” type="MainLayoutDescriptorType" substitutionGr
oupg"didl: Descriptor@}
8.7.3 Semantics
Namle Definition
didmodel:Condition As defined in ISO/IEC 21000-2
MaixllLayoutStatement A Main Layout Statement

1
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8.7.4 Example

<mlaf:MainLayoutDescriptor xmlns:mlaf-pres="urn:mpeg:mpeg4:mlaf:schema:2016">
<mlaf:MainLayoutStatement mimeType="text/xml">
<mlaf:MainLayout>

<mlaf:BridgetLayoutUrl>http://www.mylayouts.org/482</mlaf:BridgetLayoutUrl>
<mlaf:BridgetLayoutScene>

<mlaf-pres:Scene>

<mlaf-pres:Group>...</mlaf-pres:Group>

</mlaf-pres:Scene>

</mlaf:BridgetLayoutScene>

<mlaf:MainLayoutUri>
ml ::‘F—pv‘ s I8

<mlaf-pres:connect nodeField=".." protoField="m">m</mlaf—pres:connectgb
</mlaf-pres:IS>
/mlaf:MainLayoutUri> (i;>
</mljaf:MainLayout> Qj’
</mlaf:MainLayoutStatement>
</mlaf:MainLayoutDescriptor> RN

8.8 Main/Layout Statement

8.8.1 General

A restrictiop of MPEG-21 DIDL Statement carrying Main bridget Layotit/descriptors.

8.8.2 Syntax
<xs:complgxType name="MainLayoutStatementType'"> \:(
<xs:complexContent> \\
xs:restriction base="didl:StatementT %N>
<xs:sequence>
<xs:element 1’1ame="MainLayout"’;\.Q

<xs:complexType>
<xs:complexContent'Qb
<xs:extension base="LayoutRefType">
<xs:choi
<xs:§%ement name="MainLayoutUri"” type="mlaf:InlineType" />
<x§§é ement name="MainLayoutScene”
type="mlafl: TransformType" />
</%xs:choice>
</®&s\hextension>
</x®§mplexContent>
</xs:@%}nplexType>
</xs :ﬁment>
</xs:s ce>
/xs:re iction>
</xd:com ontent>
</xs:cdmpléxPype>
<xs:elgm name="MainLayoutStatement” type="MainLayoutStatementType” substitutiondrou
p="didl:SHa ent" />

8.8.3 Semantics

Name Definition

MainLayout An element containing URI or inline definition of Main Layout
MainLayoutUri An URI pointing to a Main Layout

MainLayoutScene Inline description of Main Layout
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8.8.4 Example

<mlaf:MainLayoutStatement mimeType="text/xml"” xmlns:mlaf-pres="urn:mpeg:mpeg4:mlaf:schem
a:2016">
<mlaf:MainLayout>

<mlaf:BridgetLayoutUrl>http://www.mylayout.org/849</mlaf:BridgetLayoutUrl>
<mlaf-pres:BridgetLayoutScene>
<mlaf-pres:Scene>
<mlaf-pres:Group>...</mlaf-pres:Group>
</mlaf-pres:Scene>
</mlaf:BridgetLayoutScene>
mlaf-MainTayontliri
<mlaf-pres:IS>
<mlaf-pres:connect nodeField=".." protoField="..">.</mlaf-pres:c hé?:>
</mlaf-pres:IS> %S
</mlaf:MainLayoutUri> c
/mlaf:MainLayout> qb
</mlaf:MainLayoutStatement> A\’
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Annex A
(normative)

MLAF XML schema

This annex includes the main MLAF XML schema (MLAF.xsd). This schema imports all the referenced
normative schemas from other standards and the schemas for bridget presentation referenced in

Annex B. Ajs for the schema imported from ISO/IEC 21000-22, the recommended procedure ’ts to
download the latest schemas from http://standards.iso.org/iso-iec/21000/-22/ed-1/en/amd/I\and to
place the ddqwnloaded schemas in a local folder named "MPEG-21 Part 22",
<?xml verdion="1.0" encoding="UTF-8"?> /\
<xs:schemd xmlns:xs="http://www.w3.0rg/2001/XMLSchema” xmlns:didl="urn:m Je)
€g21:2002:02-DIDL-NS"” xmlns:didmodel="urn:mpeg:mpeg2l:2002:02-DIDMODEL= xmlns:mpegq]="u
rn:mpeg:mgdeg’:schema:2004" xmlns:ebucore="urn:ebu:metadata-schema:eb - 2014" xmlnsijud=
"urn:mpegjmpeg2l1:UD:UD:2016" xmlns:rd="urn:mpeg:mpeg2l:UD:RD:2016" 611 s="urn:mpeg:mpgga:
mlaf:schena:2016" xmlns:mlaf-pres="urn:mpeg:mpegd:mlaf:schema:20Ll6 LargetNamespace="yrn:
mpeg:mpegd:mlaf:schema:2016" elementFormDefault="qualified"” attrh&FormDefault—"unquelif
ied">
<xs:imgort namespace="urn:mpeg:mpeg2l1:2002:02-DIDL-NS" s alocation="http://
standards .iso.org/ittf/PubliclyAvailableStandards/MPEG-21 gchema files/did/didl.xsd"/>
<xs:imgort namespace="urn:mpeg:mpeg7:schema:2004" sc e@ ocation="http://standards|
iso.org/iftf/PubliclyAvailableStandards/MPEG-7 schema s/mpeg7-v2.xsd" />
<xs:imgort namespace="urn:ebu:metadata-schema:eb ~2014" schemaLocation="EBU_
CORE_2014(Q318.xsd"/>
<xs:imgort namespace="urn:mpeg:mpeg4:mlaf:sche&\}2016" schemaLocation="BridgetXMT/
bridget mlaf-a.xsd"/> \
<xs:imgdort namespace="urn:mpeg:mpeg2l:2002:02-DIDMODEL-NS" schemaLocation="http://
standards |iso.org/ittf/PubliclyAvailableStandards/MPEG-21 schema files/did/didmodel.xsd"/>
<xs:imgort namespace="urn:mpeg:mpeg2l:U&\RD:2016" schemalLocation="MPEG-21%20Part%2(
22/4.MPEG [21 UD RD.xsd"/> %)
<xs:eldment name="DIDL"> A\
<xs:jannotation> (@)
xs:documentation>The roc%se\iement of a MLAF document</xs:documentation>
</xdq:annotation> - O
<xs:complexType> C)\\
xs:complexContent> .,
<xs:restriction\kase="didl:DIDLType">
<xs:sequer§
<xs:e€§ nt ref="didl:DIDLInfo"” minOccurs="0" maxOccurs="unbounded"” />
<xs¢elkement ref="didl:Declarations” minOccurs="0"/>
< lement ref="MLAFContainer"/>
</ equence>
</x striction>
/XS ; %JlexContent>
</xg: @exType>
</xs:elle t>
<xXs:complexType name="MLAFCoOntainerlype"
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Container representing the main
container for MLAF</xs:documentation>
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</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:ContainerType">
<xs:sequence>
<xs:element ref="didmodel:Descriptor” minOccurs="0" maxOccurs="unbounded"/>
<xs:sequence minOccurs="1" maxOccurs="unbounded”>
<xs:element ref="Sourceltem” minOccurs="1" maxOccurs="1"/>
<xs:element ref="Bridgets"/>
</xs:sequence>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>

LngT 1] ML= Sl

: Feorrta ety e sstttrt o roup=r1,ctdyl : Containe
]f"/ %
xs:complexType name="BridgetsType" mixed="false'"> '\
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Item representinghe’contpiner of
the |Bridgets</xs:documentation> }\
</xs:annotation> Q/
<xs:complexContent> QQ

<xs:restriction base="didl:ItemType">

k1 s oo I [T [TAVEEEN
TemeITT o prammrun o TrTeT TY L pasmmyay

<xs:sequence> ('b
<xs:element ref="MainLayoutDescriptor"” minOccurs—"l(lJ>
<xs:choice minOccurs="1" maxOccurs="unbounded” C)
<xs:element ref="Bridget"” maxOccurs="1"/> \Q/
</xs:choice> O\
</xs:sequence> %
</xs:restriction> 5\\

</xs:complexContent>

/xs:complexType>
xs:element name="Bridgets"” type="BridgetsTyp bstitutionGroup="didl:Item" />
xs:complexType name="SourceltemType"” mixed=¥Ha¥se”>

<xs:annotation>
<xs:documentation>A restriction of@\:—Zl DIDL Item representing the sourfe
conflent</xs:documentation>
</xs:annotation> \QQ
<xs:complexContent> R\
<xs:restriction base="didl:Lt$nType">
<xs:sequence> '\
<xs:element ref="diﬂklodel:Condition" minOccurs="0" maxOccurs="unbounfed" />
<xs:element ref={!f8diaDescriptor” minOccurs="0" maxOccurs="unbounded|'/>
<xs:choice minQ&c rs="0" maxOccurs="unbounded">
<xs:elem<&€) ef="didmodel : Component" />
</xs:choic@
</xs:sequence
</xs:restrict$on>
</xs:complexC §t>
/xs:complexTy @
xs:element na "SourceIltem” type="SourceltemType" substitutionGroup="didl:Item|' />
xs:complex \}y- name="BridgetType" mixed="false">
<xs:anmokation>
documentation>A restriction of MPEG-21 DIDL Item representing the Bridpget</
xs:cocume@
1S

ion>
annotation>
:complexContent>
\\ <xs:restriction base="didl:TtemType”>
<xs:sequence>
<!--<xs:element ref="didmodel:Condition” minOccurs="0"
maxOccurs="unbounded" />-->
<xs:element ref="didmodel:Condition” minOccurs="0" maxOccurs="unbounded" />
<xs:element ref="BridgetDescriptor” minOccurs="0" maxOccurs="unbounded" />
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maxOccurs=

<
</xs

<Xs:com
<xSs:

<xs:element ref="didmodel:Choice" minOccurs="0" maxOccurs="unbounded”/>
<xs:choice minOccurs="1" maxOccurs="unbounded">
<xs:element ref="DestinationItem"”/>
</xs:choice>
<xs:element ref="SourceltemStructuralAnnotation”
"l"/>
</xs:sequence>
/xs:restriction>
:complexContent>

minOccurs="1"

</xs:complexType>
<xs:element name="Bridget” type="BridgetType” substitutionGroup="didl:Item"”/>

plexType name="DestinationItemType">
annotation>

destinatid
</x3
<xXs

</X3
</xs:cd
<xs:elsg
substitutil
<xs:corj
<xS1

xs :documer]

</X3
<xS1

spatiotemg
or as an g

ecompositi

JjJcomplexContent>

xs:documentation>A restriction of MPEG-21 DIDL Item representing the
n content</xs:documentation>
rannotation>

NS

>
xs:restriction base="didl:ItemType"> “Sb’
<xs:sequence> Vs
<xs:element ref="didmodel:Condition” minOccurs="0" maxOcc "unbounded
<xs:element ref="MediaDescriptor” minOccurs="0" maxOccu nbounded" /
<xs:choice minOccurs="0" maxOccurs="unbounded"> ({})
<xs:element ref="didmodel:Component' />
</xs:choice> <:)
<xs:choice> X\Q/
<xs:element ref="DestinationItemStructuralA ation"” maxOccurs="1"
</xs:choice>
</xs:sequence> g\\
/xs:restriction> @)
:complexContent>
mplexType>
ment name="DestinationItem” type="Destin
onGroup="didl:Item” />
plexType name="MediaSegmentType'>

N

%Qognl temType"”
QO

annotation> (%)

xs:documentation>This complex typngéﬁnes generic segments of media</
tation>

rannotation> X7

sequence> A\

xs:element name="SpatioTe alScope" maxOccurs="unbounded">

<xs:annotation>
<xs:documentation>f5§% element carries information about a generic
oral part of a piece media. This can be expressed either as a Moving Regi
udiovisual segment</xs:documentation>
</xs:annotation
<xs:complexT
<xs:choi
<xsgekement name="MovingRegion" type="mpeg7:MovingRegionSpatioTempoy

.

onType'">
<xs:annotation>
() <xs:documentation>A moving
</xs:annotation>
</xs:element>

(or still) region</xs:documentatior

&S

<xs:element name="AVSegment” type="mpeg7:AudioVisualSegmentType">

XS Tannotation
<xs:documentation>An audiovisual temporal segment</

xs:documentation>

</xs:annotation>

n/>

on

alb
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</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:element name="MediaSegments"” type="MediaSegmentType"/>
<xs:complexType name="StructuralAnnotationType">
<xs:annotation>
<xs:documentation>A generic complex type derived by restriction of MPEG-
21 DIDL Annotation carrying spatiotemporal structural information of a media item.</
xs:documentation>
</xs:annotation>
<xs:complexContent> Qb
'\

<xs:restriction base="didl:AnnotationType">
<xXs:sequence>

<xs:choice minOccurs="0" maxOccurs="1">
<xs:element ref="StructuralAnchor” minOccurs="1"/>

</xs:choice> QQ
</xs:sequence> Q

</xs:restriction> ({;b

</xs:complexContent>

xs:complexType name="StructuralAnchorType'>
<xs:annotation> g
<xs:documentation>A restriction of MP 1 DIDL Anchor to carry specifig
inf¢rmation about Source segments</xs:documentation>
</xs:annotation> N
<xs:complexContent> 0
<xs:restriction base="didl:Anch@¥Type">
<xs:sequence>

</xs:sequence>
</xs:restriction>
</xs:complexContent> \{:\'
/xs:complexType>

1:Ampchor"/> .
xs:complexType name="SpatiotemporalInformationType'>
<XS: annotatiﬁe
<xs:doc ation>A container of Media Segments</xs:documentation>
</xs:ann ‘zgiorv

<xXs:co Content>
< striction base="didl:FragmentType">

6xs:sequence>

<xs:element ref="MediaSegments” minOccurs="0"/>

</xs:sequence>

Q/ </xs:restriction>

XS T COMPIEXCONTENT

</xs:complexType>

<xs:element ref="didmodel:Assertion” minOccurs="0" maxOc%(L&"un ounded" />

/xs:complexType> g{

xs:element name="SourceltemStructuralAnnotation” typei\ ructuralAnnotationType” subs
titftionGroup="didl:Annotation” />

xs:element name="DestinationItemStructuralAnnotat] type="StructuralAnnotationType"”
subg¢titutionGroup="didl:Annotation’/> i

<xs:element ref="didme@del:Condition” minOccurs="0" maxOccurs="unbpounded” />
<xs:element ref—"Sp@ oTemporalInformation” minOccurs="1" maxOcchrs="1"/>

xs:element name="Str6\t}uralAnchor" type="StructuralAnchorType” substitutionroup="did

<xs:element name="SpatioTemporalInformation” type="SpatiotemporallInformationType"” subs
titutionGroup="didl:Fragment" />
<xs:complexType name="MediaDescriptorType" abstract="true'">
<xs:annotation>
© ISO/IEC 2018 - All rights reserved 35


https://iecnorm.com/api/?name=ba27c45c80c7dbbc3f8db1ff58bfe9f5

ISO/IEC 23000-18:2018(E)

<xs:documentation>A restriction of MPEG-21 DIDL Descriptor representing a generic
media descriptor (i.e., a descriptor of Source or Deestination content)</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:DescriptorType">
<xs:sequence>
<xs:element ref="didmodel:Condition” minOccurs="0" maxOccurs="unbounded"”/>
<xs:element ref="didmodel:Descriptor” minOccurs="0" maxOccurs="unbounded”" />
<xs:choice>
<xs:element ref="didmodel :Component" />
<xs:element ref="didmodel:Statement”/>
</xs:choice>
</xs:sequence>
XS:restriccion
</xs|:complexContent> Qb
</xs:complexType> N
<xs:element name="MediaDescriptor"” type="MediaDescriptorType" substitutionGroqﬁ%;%id]:De
scriptor"”/ Q)o
<xs:complexType name="BridgetDescriptorType” abstract="true"> h\
<xs:pnnotation> ¢
<ks:documentation>A restriction of MPEG-21 DIDL Descriptor repre€§atlng a genefic
Bridget defpcriptor</xs:documentation> (?)
</xs|:annotation> (1,
<xs:lcomplexContent> (:)
<xks:restriction base="didl:DescriptorType"> Q/
<xs:sequence> \
<xs:element ref="didmodel:Condition” minOccurs="6:)maxOccurs="unbounded" >
<xs:element ref="didmodel:Descriptor” minOccuns="0" maxOccurs="unbounded'|/>
<xs:choice>
<xs:element ref="didmodel:Component" /> ()
<xs:element ref="didmodel:Statement"/ Q
</xs:choice>
</xs:sequence> <2
<J/xs:restriction> o\\
</xs|:complexContent> \
</xs:copplexType> (%)
<xs:elepent name="BridgetDescriptor"” typeﬁig}idgetDescriptorType" substitutionGroup='|did
1:Descriptpr"/>
<!--Descriptors derived from EBU Core- ==
<xs:complexType name="EBUCoreMediaDe iptorType'>
<xs:pnnotation> C)
<ks:documentation>A media{¥¥kﬁiptor structured in EBU Core</xs:documentation>

</xs|:annotation> - O
<xs:complexContent> ge)\\
<ks:restriction base="MediaDescriptorType">

<xXs:sequence> ’

<xs:elemen &="EBUCoreStatement"/>
</xs:sequen c)
<J/xs:restric igzi
</xs:complexConé§ﬁt>
</xs:complexTyp
<xs:complexTy é:ﬁ me="EBUCoreBridgetDescriptorType">

<xs:annotg§$on>

<xs-<§9 mentation>A Bridget descriptor structured id EBU Core</xs:documentatiorn>

</xs :@otatiorﬁ
<xXS: plexContent
<xs:restriction base="BridgetDescriptorType">
<xXs:sequence>

<xs:element ref="EBUCoreStatement”/>
</xs:sequence>
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</xs:restriction>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="EBUCoreStatementType">
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Statement carrying EBU Core
descriptors</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:StatementType'>
<xs:sequence>
<xs:element ref="ebucore:ebuCoreMain” minOccurs="0"/>
</xs:sequence>
< :restriction>
</xs:complexContent>
/xs:complexType> QD
xs:element name="EBUCoreStatement” type="EBUCoreStatementType” substitutio??gyup=’didl:Stat

emer]t"” /> A
!--Media Descriptors derived from MPEG-7 AVDP--> Qb‘
xs:complexType name="MPEG7MediaDescriptorType'> r\
<xs:annotation>
<xs:documentation>A media descriptor structured in MPEG-7 Paqe§3k/xs:documentation>
</xs:annotation>

<xs:complexContent> (iz)

<xs:restriction base="MediaDescriptorType"> (:)
<xs:sequence> Q/
<xs:element ref="MPEG7Statement"”/> Qt‘
</xs:sequence> (:)

</xs:restriction> CE)
</xs:complexContent> 5\\
/xs:complexType> ()
xs:element name="MPEG7MediaDescriptor” type:"MPEGfMediaDescriptorType" substitutipnGroup="M
edigDescriptor” />
xs:complexType name="MPEG7StatementType"> <2
<xs:annotation>
<xs:documentation>A restriction of N@§;F2l DIDL Statement carrying MPEG-7 Paft 5

desdriptors</xs:documentation> QD
</xs:annotation> sQ
<xs:complexContent> x\

<xs:restriction base:"didl:Sté&%mentType">
<xs:sequence> 4
<xs:element name:"MPﬁEﬁContentEntity" type="mpeg7:ContentEntityType" />
</xs:sequence> x{
</xs:restriction> \b
</xs:complexContent> . c)
/x%s:complexType>
xs:element name="MPEG atement” type="MPEG7/StatementType” substitutionGroup="did[l:Statemen
t"/ -
--Multimedia Re entation of Bridgets-->
xs:complexType e="BridgetMultimediaRepresentationDescriptorType">
<xs:annotatil
<xs:d entation>A restriction of MPEG-21 DIDL Descriptor representing a vipual or
aurgdl repres ion of a Bridget</xs:documentation>
</xs: tation>
<xs lexContent>
s:restriction base="BridgetDescriptorType">
@ <xS:sequence>
\\ <xs:element ref="didmodel:Condition” minOccurs="0" maxOccurs="unboundefd" />
<xs:element ref="BridgetMultimedlaRepresentationStatement”/>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
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<xs:element name="BridgetMultimediaRepresentationDescriptor” type="BridgetMultimediaRepr
esentationDescriptorType” substitutionGroup="BridgetDescriptor”"/>
<xs:complexType name="BridgetMultimediaRepresentationStatementType">
<xs:annotation>
<xs:documentation>A restriction of MPEG-21 DIDL Statement carrying visual or aural
representation of a Bridget</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:restriction base="didl:StatementType">
<xXs:sequence>
<xs:element name="MultimediaRepresentation” type="mpeg7:MedialLocatorType"/>
</xs:sequence>
</xs:restriction>
</xs[FComplexContenc
</xs:copplexType>
<xs:element name="BridgetMultimediaRepresentationStatement” type="BridgetMultiqu?éRepre

sentationSftatementType” substitutionGroup="didl:Statement”/> !]/
<xs:element name="TargetCondition” substitutionGroup="didl:Condition"> Qbo
<xs:pnnotation> '\

<xks:documentation>An extension of MPEG-21 DIDL Condition carrying(%?j%rmation
about target users of the Bridget</xs:documentation>
</xs|:annotation> (g;>
<xs:lcomplexType> (1,

<[ks:complexContent>
<xs:extension base="didl:ConditionType"> Q/

<xs:sequence maxOccurs="unbounded'">

<xs:element name="RecommendedBridgetUsageCo (:ion" type="rd:Recommendabl

eResourceTlype" /> Q?)

</xs:sequence>
</xs:extension>
<J/xs:complexContent>

</xs|:complexType> QOQ

</xs:elpment>

<!--Layputing Descriptors—--> o\\
<xs:complexType name="LayoutRefType"> %\
<xs:pnnotation> Qb
<ks:documentation>This complex type nes the layout presentation of a Bridgef
destinatiopn</xs:documentation>
</xs|:annotation> \Q

<xs:jsequence>
<ks:element name="BridgetLaxq§yUrl"

<xs:complexType> ,I
<xs:simpleContent>
<xs:extension e="xs:anyURI">

<xs:attribb¥le name="mimeType"” type="xs:string”/>
</xs:extension>
</xs:simpl tent>
</xs:comple >
<V xs:element>
<xs:elementQégﬁé="BridgetLayoutScene" type="BridgetLayoutSceneType" />
</xs|: sequenc

</xs:complexT é:}
<xs:compleng§b name="MainLayoutRefType">
t

<xs:pn ion>

<E§§§ocumentatlon>Thls complex type links the bridget layout representation to |the
main progrbmme lavout  where the bridget presentation takes place :documentation
</xs:annotatlon>
<xs:sequence>

<xs:element name="MainLayoutUrl” type="mlaf-pres:InlineType"/>

<xs:element name="MainLayoutScene"” type="mlaf-pres:TransformType"/>
</xs:sequence>

38 © ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=ba27c45c80c7dbbc3f8db1ff58bfe9f5

ISO/IEC 23000-18:2018(E)

</xs:complexType>
<xs:complexType name="BridgetLayoutSceneType">
<xs:annotation>

xs:documentation>
</xs:annotation>
<xs:sequence>
<xs:element ref="mlaf-pres:Scene"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="BridgetLayoutDescriptorType">
<xs:complexContent>
<xs:restriction base="BridgetDescriptorType">
<xs:sequence>
<xs:element ref="didmodel:Condition" minOccurs="0" maxOccurs="unbounded”/>

<xs:documentation>This complex type defines the XMT layouting information of a Bridget</

xXs:element rer="BridgetLayoutostatement”

</xs:restriction>
</xs:complexContent> (b
<} xs:complexType>

etDepcriptor"/>
<ks:complexType name="BridgetLayoutStatementType"> <:>
<xs:complexContent> ()
<xs:restriction base="didl:StatementType”> <:>
<xs:sequence> (E)
<xs:element name="BridgetLayout” type="LayoutRefType"/> (1/
</xs:sequence> (:)
</xs:restriction> %
</xs:complexContent> \\
<V xs:complexType> (:)

/

atempnt"” /> g\

<ks:complexType name="MainLayoutDescriptorType'">

<xs:complexContent> Q O

<xs:restriction base="didl:DescriptorType">
<xs:sequence> <:>

<xs:element ref="didmodel:Condition"{sfgéccurs="0" maxOccurs="unbounded" />

<xs:choice>
<xs:element ref="MainLayoutStat&Q2ht"/>
</xs:choice> @

< 8 >
/xs:sequence s\s'Q

</xs:restriction>

<ks:complexType name="MainLayout tementType">
<xs:complexContent>
<xs:restriction base—"qgh :StatementType">

<xs:sequence> ( ?
<xs:element namé="MainLayout">

<xs:co exType>
< mplexContent>
Xs:extension base="LayoutRefType">

( ) <xs:choice>

</xs:choice>
<:) </xs:extension>
‘s; </xs:complexContent>
(:) </x%s:complexType>
</xs:element>

\@ </xs:sequence>

</xs:sequence>
NS

.
<ks:element name="BridgetLayoutDescriptor” type="BridgetLayoutDescriptorType" suR\ tutiong

<ks:element name="BridgetLayoutStatement” type="BridgetLayou{Sé)tementType" substitutionGro

</xs:complexContent> \Sé
<} xs:complexType> o
<ks:element name="MainLayoutDescrip " type="MainLayoutDescriptorType” substitutionGroup="
ptor[' />

. <xs:element name="MainLayoutUri" type="mlaf-pres:InlineType"”/>
<xs:element name="MainLayoutScene"” type="mlaf-pres:TransformType|

[roup="Bridg

p="didl:St

[didl:Descri

" />

XS:Trestriction
</xs:complexContent>
</xs:complexType>

t”/>
</xs:schema>

<xs:element name="MainLayoutStatement” type="MainLayoutStatementType"” substitutionGroup="didl:Statemen
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Annex B
(normative)

XMTA restricted scene for MLAF presentation

The mlaf: Scene is a subset of xmta:Scene designed to simplify the scene presentation and management.

The restriction refers to the set of the supported graphic primitives and their associated data t

/pes.

Three XML|schemas have been updated in order to support MLAF presentation and attachedctg
document. The update consists in taking out the elements of XMT-A (and their associated types) W
are not needled in the layout description of a MLAF representation.

— bridget_mlaf-a.xsd, a restricted set of simple types and elements from xmt-a.xsd as,defined in
IEC 14496-11.

— bridget_mlaf-od.xsd, a restricted set of types (simpleTypes and complexTypes) and elements
xmt-odjxsd as defined in ISO/IEC 14496-11.

— bridge{_mlaf-bifs.xsd, a restricted set of types (simpleTypes and.complexTypes) and elen
from xmt-bifs.xsd as defined in ISO/IEC 14496-11.

this
hich

1S0/

rom

ents
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Annex C
(informative)

Bridget presentation in BIFS

The following MPEG-4 nodes are used to describe the bridget Presentation Information:

The

1) Appearance 17) OrderedGroup

2) AudioClip 18) PointSet

3) BitWrapper 19) PositionInterpolator2D
4) Circle 20) Rectangle

5) Color 21) ScalarInterpolator

6) Coordinate 22) Script

7) FontStyle 23) Shape

8) Group 24) Sound2D

9) ImageTexture 25) Switch

10) IndexedFaceSet 26) Text

11) IndexedLineSet

27)TextureCoordinate

12) Inline

28) TimeSensor

13) Layout

29) TouchSensor

14) LineProperties

30) Transform

15) Material2D

31) Transform2D

16) Normal

1) Appearance

Appe

}

brance {
exposedField«SiNode material
exposedField )SFNode texture

Hescription of each node is provided below.

NULL
NULL

exposedField SFNode textureTransform NULL

The Appearance-hode specifies the visual properties of geometry by defining the material pnd texture
nodgs. The value for each of the fields in this node can be NULL. However, if the field is non-NULL, it
shal] contain one node of the appropriate type.

The matérial field, if specified, shall contain a Material node. If the material field is NULL or finspecified,
lighting is off (all lights are ignored during rendering of the object that references this Appearance) and
the unlit object color is (0, 0, 0).

The texture field, if specified, shall contain one of the various types of texture nodes (ImageTexture,
MovieTexture or PixelTexture). If the texture node is NULL or unspecified, the object that references
this Appearance is not textured.

The textureTransform field, if specified, shall contain a TextureTransform node. If the texture field is
NULL or unspecified, or if the textureTransform is NULL or unspecified, the textureTransform field has
no effect.
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2) AudioClip

AudioClip {

exposedField SFString description mr
exposedField SFBool loop FALSE
exposedField SFFloat pitch 1.0
exposedField SFTime startTime 0
exposedField SFTime stopTime 0
exposedField MFString url [1]
eventOut SFTime duration changed
eventOut SFBool isActive

}

An AudioClip node specifies audio data that can be referenced by other nodes that require an audio source.

The descri
the descripf

The url fiel
wavefile for
the MIDI fil
Results are

The loop, st
AudioClip n
length of tiy

The pitch fi
are valid for

both the pifch and playback speed of a sound. A set_pitch event to an active AudioClip is ignored

no pitch_ch
higher than|
rate at whi
note sequen
Coarse Tung

A duration |
clip. Typica
loaded, indi
in seconds

duration_ch
is unavailah

The isActiv
AudioClip i
sound'’s locd

fmod (n

tion field is a textual description of the audio source. A browser is not required to.di$
ion field but may choose to do so in addition to or in place of playing the sound.

 specifies the URL from which the sound is loaded. Browsers shall support’at leas
mat in uncompressed PCM format [WAVE]. It is recommended that browsers also sup
e type 1 sound format [MIDI]. MIDI files are presumed to use the General MIDI patch
not defined when the URL references unsupported data types.

bde, are discussed in detail in ISO/IEC 14772-1:1997, 4.6.9. The “Cycle” of an AudioClip i
he in seconds for one playing of the audio at the specified piteh.

bld specifies a multiplier for the rate at which sampledsound is played. Only positive vz
pitch (a value of zero or less will produce undefinediresults). Changing the pitch field af

hnged eventOut is generated). If pitch is set to, 2;0, the sound should be played one o¢
normal and played twice as fast. For a sampled sound, the pitch field alters the sam
h the sound is played. The proper implementation of the pitch control for MIDI (or ¢
ce sound clip) is to multiply the tempo ofthe playback by the pitch value and adjust the

ly this will only occur when, the current url in use changes and the sound data have

cating that the clip is playing a different sound source. The duration is the length of
for one cycle of the audio,for a pitch set to 1,0. Changing the pitch field will not trig
anged event. A duration value of -1 implies the sound data have not yet loaded or the v
le for some reason:

b eventOut canvbe used by other nodes to determine if the clip is currently active.

| time system with sample 0 at time 0):

pw ~StartTime, duration / pitch).

3) BitWrapper

BitWrapper

and Fine Tune controls to achieve th&proper pitch change. The pitch field shall be >0,0}

changed event is sent whenever- there is a new value for the “normal” duration of

play

[ the
port
set.

artTime and stopTime exposedFields and the isActive eventQut;“and their affects on the

5 the

lues
fects
(and
tave
bling
ther
MIDI

the
been
time
rer a
alue

If an

active, then.it should be playing the sound corresponding to the sound time (i.e. ifp the

{

field SFNode node NULL

field SFInt32
field MFString url

type O
[]

field SFString buffer ""

}

A node may have a dedicated node compression scheme. This compressed representation may be
carried in the BIFS stream or in a separate stream.

The node field contains the node that has a compressed representation. The BitWrapper node can be
used in lieu and place of the node it wraps. The type field indicates which node compression scheme
shall be used, 0 being the default. It is envisioned that future node compression schemes may be
developed for the same node. For this specification, AFX object code table of ISO/IEC 14496-1 defines
the default schemes.
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The compressed representation is carried either in a separate stream or within the scene stream. The
url field indicates the stream that contains the compressed representation and the buffer field contains
the compressed representation when carried within the scene. When the compressed representation is
carried in separate streams by using url field, node decoders shall be configured.

In the object descriptor stream, a node decoder is indicated in the DecoderConfig descriptor for
streamType 0x03, objectTypelndication 0x05, and code defined in AFX object code table of ISO/
[EC 14496-1. The decoder is configured with an AFXConfig descriptor.

Note that buffer is an array of 8-bit values. It shall not be interpreted as a UTF-8 string. For in-band
scenario, compressed media stream is transmitted within a scene description stream through buffer field.

For
thro
toa

4) C
Circ

}
This

radiys of the circle and shall be greater than 0. The default texture\mapping coordinates ar

the fi
5) @

Coloq
ex

}

This

Colo
for t

parameters of lit geometry. If both a Material node and a Color node are specified for a geom

the ¢

RGB
Colo
can |

6) G
Coor]

}
This

put-band scenario, compressed media stream is transmitted outside scene descrip
igh the urlfield. It is used when the specific node requires upstream to send a specific
Server.

ircle

e |
exposedField SFFloat radius 1.0

node specifies a circle centred at (0,0) in the local coordinate system. The radius field 3

pur corners of the bounding box of the circle.

olor

|

posedField MFColor color [] # [0,8/]

node defines a set of RGB colours to be used.in the fields of another node.

F nodes are only used to specify multiple colours for a single geometric shape, suck
he faces or vertices of an IndexedFaceSet. A Material node is used to specify the over

olours shall replace the diffuseccomponent of the material.

or RGBA textures take precedence over colours; specifying both an RGB or RGBA te
F node for geometric shape'will result in the Color node being ignored. Details on lightin
pe found in ISO/IEC 14772-1:1997, 4.14.

oordinate

dinate {
expogedField MFVec3f point []

node-defines a set of 3D coordinates to be used in the coord field of vertex-based geor]

[ion stream
nformation

pecifies the
e defined as

1 as colours
all material
etric shape,

xture and a
g equations

netry nodes

inclyding IndexedFaceSet, IndexedLineSet and PointSet.
7) Fontstyie
FontStyle {

field MFString family "SERIFE"

field SFBool horizontal TRUE

field MFString justify "BEGIN"

fie
fie
fie
fie
fie
fie

}

1d SFString language mn
1d SFBool leftToRight TRUE

1d SFFloat size 1.0 # (0,
1d SFFloat spacing 1.0 # [0,
1d SFString style "PLAIN"

1d SFBool topToBottom TRUE
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The FontStyle node defines the size, family and style used for Text nodes, as well as the direction of
the text strings and any language-specific rendering techniques used for non-English text. See ISO/
[EC 14772-1:1997, 6.47, for a description of the Text node.

The size field specifies the nominal height, in the local coordinate system of the Text node, of glyphs
rendered and determines the spacing of adjacent lines of text. Values of the size field shall be greater
than zero.

The spacing field determines the line spacing between adjacent lines of text. The distance between
the baseline of each line of text is (spacing x size) in the appropriate direction (depending on other
fields described below). The effects of the size and spacing field are depicted in ISO/IEC 14772-1:1997,

Figure 6.7 (spacing greater tiram 1,0} Vatues of the spacing fietd shattbe omrmegative:
The full desgription of the FontStyle element can be found in ISO/IEC 14772:1997, 6.20.
8) Group
Group {

eventIn MFNode addChildren

eventlIn MFNode removeChildren

exposedField MFNode children []

field SFVec3f bboxCenter 000

field SFVec3f bboxSize -1 -1 -1

}
A Group nodle is equivalent to a Transform node, without the transforiation fields.

See ISO/IE(
fields and e

The bboxCe
hint that ma
bounding b
-1 -1), impl
See ISO/IEC

9) ImageTs

ImageTextu
ex
fie
fie

}

The ImageT]

mapping to

1,0 in both

the left edgg

correspond

14772-1:1997, 4.6.5 for a description of the children) addChildren and removeChil
entlns.

nter and bboxSize fields specify a bounding box that encloses the Group’s children. Thi
y be used for optimization purposes. If the specified bounding box is smaller than the a

14772-1:1997, 4.6.4 for a description-of the bboxCenter and bboxSize fields.

pxture

e {
bosedField MFString urk
| d SFBool
| d SFBool

[]
repeatS TRUE
repeatT TRUE

exture node defines a texture map by specifying an image file and general parameter

lirections.~Fhe bottom edge of the image corresponds to the S-axis of the texture map
 of the imdge corresponds to the T-axis of the texture map. The lower-left pixel of the iy
5 to s =0, T = 0 and the top-right pixel of the image correspondstos=1,t=1.

The texture

have no value

bx of the children at any time, then the results are undefined. A default bboxSize valug,
fes that the bounding box is not specified and if needed shall be calculated by the broy

oeometry. Texture maps are defined in a 2D coordinate system, (s, t), that ranges from @,

dren

5 is a
rtual
(-1

VSer.

s for
0to
and
nage

is(read from the URL spec1f1ed by the url f1eld To turn off texturmg, set the url f1e

addition, may support any other image formats. Support for the GIF format [GIF]lncludlng transparent
backgrounds is also recommended. See ISO/IEC 14772-1:1997, 4.5.2 for details on the url field.

Texture images may be one component (greyscale), two component (greyscale plus transparency),
three component (full RGB color) or four-component (full RGB color plus transparency). An ideal VRML
implementation will use the texture image to modify the diffuse color and transparency of an object’s
material (specified in a Material node), then perform any lighting calculations using the rest of the
object’s material properties with the modified diffuse color to produce the final image. The texture
image modifies the diffuse color and transparency depending on how many components are in the
image as follows.

a) Diffuse color is multiplied by the greyscale values in the texture image.
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b) Diffuse color is multiplied by the greyscale values in the texture image; material transparency is
multiplied by transparency values in texture image.

c) RGB colors in the texture image replace the material’s diffuse color.

d) RGB colors in the texture image replace the material’s diffuse color; transparency values in the
texture image replace the material’s transparency.

See ISO/IEC 14772-1:1997, 4.14 for details on lighting equations and the interaction between textures,
materials and geometries.

Browsers may approximate this ideal behaviour to increase performance. One common optimization
is to|calculate lighting only at each vertex and combining the texture image with the colgr computed
fron] lighting (performing the texturing after lighting). Another common optimization-is\to|perform no
lightling calculations at all when texturing is enabled, displaying only the colors of thetextufre image.

The [repeatS and repeat fields specify how the texture wraps in the S and T.directions. If repeatS is
TRUE (the default), the texture map is repeated outside the 0-to-1 textureccoordinate rapge in the S
dire¢tion so that it fills the shape. If repeatS is FALSE, the texture coordinates are clamped in the S
dire¢tion to lie within the 0-to-1 range. The repeat field is analogous to theTepeats field.

10) IndexedFaceSet

IndekedFaceSet {

eventIn MFInt32 set colorIndex
eventIn MFInt32 set coordIndex
eventIn MFInt32 set normalIndex
eventIn MFInt32 set texCoordIndex
exposedField SFNode color NULL
exposedField SFNode coord NULL
exposedField SFNode normal NULL
exposedField SFNode texCoord NULL
field SFBool ccw TRUE

field MFInt32 colorIndex []

field SFBool colorPerVertex IRUE
field SFBool convex TRUE

field MFInt32 coordIndex -[]

field SFFloat creaseAngle” 0.0

field MFInt32 normallndex []

field SFBool normal¥erVertex TRUE
field SFBool solid TRUE

fileld MFInt32 texCoordIndex []

}
The [ndexedFaceSetiiade represents a 3D shape formed by constructing faces (polygons) frfjom vertices
listefd in the coord“field. The coord field contains a Coordinate node that defines the 3D vertices
refefenced by the‘coordIndex field. IndexedFaceSet uses the indices in its coordIndex field to specify
the polygonalfaces by indexing into the coordinates in the Coordinate node. An index of “q1” indicates
that|the current face has ended and the next one begins. The last face may be (but does not have to be)
followed\by a “-1” index. If the greatest index in the coordIndex field is N, the Coordinat¢ node shall

contpii\N+1 coordinates (indexed as 0 to N). Each face of the IndexedFaceSet shall have:

a) atleastthree non-coincident vertices;

b) vertices that define a planar polygon;

c) vertices that define a non-self-intersecting polygon.
Otherwise, the results are undefined.

The IndexedFaceSet node is specified in the local coordinate system and is affected by the
transformations of its ancestors.

Descriptions of the coord, normal and texCoord fields are provided in the Coordinate, Normal and
TextureCoordinate nodes, respectively.
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Details on lighting equations and the interaction between color field, normal field, textures, materials
and geometries are provided in ISO/IEC 14772-1:1997, 4.14.

If the color field is not NULL, it shall contain a Color node whose colours are applied to the vertices or
faces of the IndexedFaceSet as follows.

a) IfcolorPerVertex is FALSE, colours are applied to each face as follows:

1) Ifthe colorindex field is not empty, then one colour is used for each face of the IndexedFaceSet.
There shall be at least as many indices in the colorlndex field as there are faces in the
IndexedFaceSet. If the greatest index in the colorIndex field is N, then there shall be N+1 colours

in t e Colornode -The colorndexfield shall not contain anv neaativa antriag

T T O O T O O e T T T O O T R e T eI S OIS T T O T COTI T I oty TIC STty O Ot 1o

2) If the colorindex field is empty, then the colours in the Color node are applied to each-fage of
the|IndexedFaceSet in order. There shall be at least as many colours in the Color néde“as there
are|faces.

b) If colorPerVertex is TRUE, colours are applied to each vertex as follows:

1) Ifthe colorIndex field is not empty, then colours are applied to each vertex of the IndexedFageSet
in ¢xactly the same manner that the coordIndex field is used to chogse coordinates for jeach
verftex from the Coordinate node. The colorIndex field shall contain’at least as many indicgs as
the| coordIndex field, and shall contain end-of-face markers (-1)\in exactly the same places as
the| coordIndex field. If the greatest index in the colorIindex field is N, then there shall bg N+1
colpurs in the Color node.

2) If the colorindex field is empty, then the coordIndexield is used to choose colours fror;ll the
Colpr node. If the greatest index in the coordIndex{ield is N, then there shall be N+1 coloufrs in
the|Color node.

If the color|field is NULL, the geometry shall be refidered normally using the Material and texture
defined in the Appearance node (see ISO/IEC 14772-1:1997, 4.14 for details).

If the normal field is not NULL, it shall contain;@Normal node whose normals are applied to the verfices
or faces of the IndexedFaceSet in a manner exactly equivalent to that described above for applying
colours to yertices/faces (where normalPérVertex corresponds to colorPerVertex and normallphdex
correspondp to colorIndex). If the nofmal field is NULL, the browser shall automatically geng¢rate
normals using creaseAngle to detefmine if and how normals are smoothed across shared vertices| (see
ISO/IEC 14772-1:1997, 4.6.3.5).

If the texCoprd field is not NULL, it shall contain a TextureCoordinate node. The texture coordinates in
that node afe applied to thewvertices of the IndexedFaceSet as follows:

a) Ifthe tdxCoordIndex field is not empty, then it is used to choose texture coordinates for each vgrtex
of the IndexedFaceSet in exactly the same manner that the coordIndex field is used to chpose
coordirlates for each vertex from the Coordinate node. The texCoordIndex field shall contajn at
least as mddny indices as the coordIndex field and shall contain end-of-face markers (-1) in exfctly
the santeplatesasthecoordhmdexfietdHthe greatestmdex i the tex€oordimdex fietds N then
there shall be N+1 texture coordinates in the TextureCoordinate node.

b) Ifthe texCoordIndex field is empty, then the coordIndex array is used to choose texture coordinates
from the TextureCoordinate node. If the greatest index in the coordIndex field is N, then there shall
be N+1 texture coordinates in the TextureCoordinate node.

If the texCoord field is NULL, a default texture coordinate mapping is calculated using the local
coordinate system bounding box of the shape. The longest dimension of the bounding box defines
the S coordinates and the next longest defines the T coordinates. If two or all three dimensions of
the bounding box are equal, ties shall be broken by choosing the X, Y or Z dimension in that order of
preference. The value of the S coordinate ranges from 0 to 1, from one end of the bounding box to
the other. The T coordinate ranges between 0 and the ratio of the second greatest dimension of the
bounding box to the greatest dimension.
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Some restrictions are specified in ISO/IEC 14496-11:2015, 7.2.2.66.2 (BIFS).

The IndexedFaceSet node represents a 3D polygon mesh formed by constructing faces (polygons) from
points specified in the coord field. If the coordIndex field is not NULL, IndexedFaceSet uses the indices
in its coordIndex field to specify the polygonal faces by connecting together points from the coord field.
An index of -1 shall indicate that the current face has ended and the next one begins. The last face
may be followed by a -1. IndexedFaceSet shall be specified in the local coordinate system and shall be
affected by parent transformations. The coord field specifies the vertices of the face set and is specified
by Coordinate node. If the coordIndex field is not NULL, the indices of the coordIndex field shall be used
to specify the faces by connecting together points from the coord field. An index of -1 shall indicate that
the current face has ended and the next one begins.

brd field are
5 a Material
he Material

The
laid
nodd
node

ast face may be followed by a -1. If the coordIndex field is NULL, the vertices of the.co
put in their respective order to specify one face. If the color field is NULL and there i
defined for the Appearance affecting this IndexedFaceSet, then the emissive€olor of {
shall be used to draw the faces.

der to use 3D Mesh Coding (3DMC) with the IndexedFaceSet node, thexuse3DMeshCqg
v2Config should be set to TRUE as described in 8.5.3. This will requiré¢évery IndexedF
at elementary stream to be coded with 3DMC. Note that 3DMC,doe$ not support the
[USE within the fields of IndexedFaceSet. Also, an empty IndexedFaceSet should not be
eam where use3DmeshCoding flag is set to TRUE. A scene with both 3DMC coded and
kedFaceSet nodes can be created by sending the compressed-and uncompressed nodes
ims. This can be done with an Inline node or by sending s€éparate elementary streams
't descriptor. The latter approach has the advantage of keeping the nodes in the same 1
he example in 7.8 (3D Mesh Coding in BIFS scenes)-

ding flag in
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1ame space;
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11) [[ndexedLineSet

IndekedLineSet ({

eventIn MFInt32 set colorIndex
eventIn MFInt32 set coordIndex
exposedField SFNode color NULLD
exposedField SFNode coord {NULL
field MFInt32 colorIndex .[]

field SFBool colorPerVettex TRUE
fileld MFInt32 coordIndex []

}

The
spec
poly
has ¢
Inde
ance

The

ndexedLineSet node represents a 3D geometry formed by constructing polylines from
ified in the coord field. IndexedLineSet uses the indices in its coordIndex field to
ines by connecting vertices from the coord field. An index of “~1” indicates that the cury
nded and the next’'one begins. The last polyline may be (but does not have to be) follow
kedLineSet is\specified in the local coordinate system and is affected by the transform
stors.

toordfield specifies the 3D vertices of the line set and contains a Coordinate node.

3D vertices
specify the
ent polyline
ed by a “-1".
ations of its

Line

5‘are' not lit, are not texture-mapped and do not participate in collision detection. The w

idth of lines

is implementation dependent and each line segment is solid (i.e. not dashed).

If the color field is not NULL, it shall contain a Color node. The colours are applied to the line(s) as
follows:

a)

iy

If colorPerVertex is FALSE:

If the colorIndex field is not empty, one colour is used for each polyline of the Inde

xedLineSet.

There shall be at least as many indices in the colorindex field as there are polylines in the

IndexedLineSet. If the greatest index in the colorindex field is N, there shall be N+
the Color node. The colorindex field shall not contain any negative entries.
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2)

If the colorIndex field is empty, the colours from the Color node are applied to each polyline of

the IndexedLineSet in order. There shall be at least as many colours in the Color node as there

are
b)
1y

polylines.

If colorPerVertex is TRUE:

If the colorindex field is not empty, colours are applied to each vertex of the IndexedLineSet

in exactly the same manner that the coordIndex field is used to supply coordinates for each
vertex from the Coordinate node. The colorIndex field shall contain at least as many indices as
the coordIndex field and shall contain end-of-polyline markers (-1) in exactly the same places
as the coordIndex field. If the greatest index in the colorIndex field is N, there shall be N+1

col

Ift
Ift

2)

If the color f]
the emissivi
affect Index

12) Inline

Inline {
exposedF
field
field

}
The Inline 1
Exactly whe
until the Inl
the children

Each specif
routes at th
referstoaf

If multiple |
it is obtaini
preference

The results

The bboxCe
This is a hi
bounding b

!

urs i the Cotor node:

e greatest index in the coordIndex field is N, there shall be N+1 colours in the Colerinode

jeld is NULL and there is a Material defined for the Appearance affecting thisIndexedLin
eColor of the Material shall be used to draw the lines. Details on lighting €quations as
edLineSet nodes are described in ISO/IEC 14772-1:1997, 4.14.

jeld MFString url []
SFVec3f DbboxCenter 0 0 0
SFVec3f DbboxSize -1 -1 -1

#
#
ode is a grouping node that reads its children data’from a location in the World Wide
nits children are read and displayed is not defihed (e.g. reading the children may be del
ine node’s bounding box is visible to the viewer). The url field specifies the URL contai
. An Inline node with an empty URL doesnothing.

ed URL shall refer to a valid VRML file that contains a list of children nodes, prototypeg
e top level as described in [SO/IEC\14772-1:1997, 4.6.5. The results are undefined if the
le that is not VRML or if the VRML file contains non-children nodes at the top level.

JRLs are specified, the brgwser may display a URL of a lower preference VRML file v
hg, or if it is unable to abtain, the higher preference VRML file. Details on the url field
rder can be found in ISO/IEC 14772-1:1997, 4.5.

are undefined if-the contents of the URL change after it has been loaded.

ht that mray be used for optimization purposes. The results are undefined if the spec
bx is smaller than the actual bounding box of the children at any time. A default bbos

value, (-1, -

browser. A cllescription of the bboxCenter and bboxSize fields is in ISO/IEC 14772-1:1997, 4.6.4.

1, -1), implies that the bounding box is not specified and if needed shall be calculated b

e colorIndex field is empty, the coordIndex field is used to choose colours from the Color node.

pSet,

they

Web.
ayed
ning

and
URL

vhile
and

nter and bbexSize fields specify a bounding box that encloses the Inline node’s children.

ified
(Size
y the
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13) Layout
Layout {

eventIn MFNode addChildren

eventIn MFNode removeChildren

exposedField MFNode children []

exposedField SFBool wrap FALSE

exposedField SFVec2f size -1, -1

exposedField SFBool horizontal TRUE

exposedField MFString justify ["BEGIN"]

exposedField SFBool leftToRight TRUE

exposedField SFBool topToBottom TRUE

exposedField SFFloat spacing 1.0

exposedlileld SEkBool smoothScroll FALSE

exposedField SFBool loop FALSE

exposedField SFBool scrollVertical TRUE

exposedField SFFloat scrollRate 0.0

exposedField SFInt32 scrollMode 0
}
The Layout node specifies the placement (layout) of its children in various alignmient modes as specified.
For text children, this is by their fontStyle fields, and for non-text childr'en by the fields horizontal,
justify, leftToRight, topToBottom and spacing present in this node. It alsg provides the fun¢tionality of
scrolling its children horizontally or vertically.
The thildren field shall specify a list of nodes that are to be arranged: Note that the children]s position is
impljcit and that order is important.
The wrap field specifies whether children are allowed to Wrap to the next row (or column in vertical
aligniment cases) after the edge of the layout frame is-xeached. If wrap is set to TRUE, children that
would be positioned across or past the frame bounddry’are wrapped (vertically or horizontally) to the
next|row or column. If wrap is set to FALSE, children are placed in a single row or column thpt is clipped
if it is larger than the layout.
Whein wrap is TRUE, if text objects larger than the layout frame need to be placed, these tgxts shall be
broken down into pieces that are smallertthan the layout. The preferred places for breakiing text are
spacks, tabs, hyphens, carriage returns.ahd line feeds. When there is no such character in|the texts to
be broken, the texts shall be brokencat the last character that is entirely placed in the layouf frame.
The pize field specifies the widthjand height of the layout frame.
The horizontal, justify, leftToRight, topToBottom and spacing fields have the same meanipg as in the
FontfStyle node (see 1S0.14496-11:2015, 7.2.2.61).
The pcrollRate field specifies the time needed in seconds to scroll the layout in the given direction. For
example, a layout'of 200 x 100 pixels scrolling vertically with a scrollRate value of 2 will franslate its
objegts vertically of 100/2 times the simulation frame duration in seconds (e.g. 1,65 pixels at 30 fps).
Whein scrollRate is zero, then there is no scrolling and the remaining scroll-related fields arf ignored.
The [smieothScroll field selects between smooth and line-by-line/character-by-character [scrolling of
children. When TRUE, smooth scroll is applied

The loop field specifies continuous looping of children when set to TRUE. When loop is FALSE, child
nodes that have scrolled out of the scroll layout frame will be deleted. When loop is TRUE, then the set
of children scrolls continuously, wrapping around when they have scrolled out of the layout area. If the
set of children is smaller than the layout area, some empty space will be scrolled with the children. If
the set of children is bigger than the layout area, then only some of the children will be displayed at any
point in time. When scrollVertical is TRUE and loop is TRUE and scrollRate is negative (top-to-bottom
scrolling), then the bottom-most object will reappear on top of the layout frame as soon as the topmost
object has scrolled entirely into the layout frame.

The scrollVertical field specifies whether the scrolling is done vertically or horizontally. When set to
TRUE, the scrolling rate shall be interpreted as a vertical scrolling rate and a positive rate shall be
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interpreted as scrolling towards the top. When set to FALSE, the scrolling rate shall be interpreted as a

horizontal s

crolling rate and a positive rate shall mean scrolling to the right.

Objects are placed one by one, in the order they are given in the children list. Text objects are placed
according to the horizontal, justify, leftToRight, topToBottom and spacing fields of their FontStyle node.
Other objects are placed according to the same fields of the Layout node. The reference point for the
placement of an object is the reference point as left by the placement of the previous object in the list.

In the case of vertical alignment, objects may be placed with respect to their top, bottom, center or
baseline. The baseline of non-text objects is the same as their bottom.

Spacing sha
horizontal
horizontal
objects. Thi
spacing has

maxAs

maxDes

— maxHelght is the maximum height of non-text objects.

If the mino

objects shalll be aligned on the baseline, which means the vertical size\of the line is:

size = m

If the minor
aligned wit

Size = m

The first lipe is placed with its top edge flush>to the top edge of the layout; the base line is pl

maxAscent
the middle,
intervals of]

The other c
baseline, as
have a widt

14) LinePr

LineProper
expo
expo
expo

flield). The notions of top edge, bottom edge, base line, vertical center, left edge, right
enter, line height and row width shall have a single meaning over coherent sequenc

5 means that over a sequence of objects where horizontal is TRUE, topToBottom s TRUH
the same value, then the vertical size of the lines is computed as follows:

ent is the maximum of the ascent on all text objects;

cent is the maximum of the descent on all text objects;

- mode in the justify field of the layout is FIRST (baseline-alignment), then the non

ax( maxAscent, maxHeight ) + maxDescent

mode in the justify field of the layout is any other value, then the non-text objects shg
1 respect to the top, bottom or center, which. means the size of the line is:

ax( maxAscent+maxDescent, maxHeight,))

units lower and the bottom edge\is placed maxDescent units lower. The center line
between the top and bottom edges. The top edges of subsequent lines are placed at reg
value spacing x size.

Cent and descent arewot useful for the computation of the width of the rows. All objects

h. Column size is the'maximum width over all objects.
operties

Fies {

tedFiedd-SFColor lineColor 0, 0, O

EedEAeld SFInt32 lineStyle O
EedFi€1ld SFFloat width 1.0

1e of
rdge,
bs of

and

text

1l be

hced
is in
rular

hses can be inferred from the above description. When the orientation is vertical, then the

only

}

The LineProperties node specifies line parameters used in 2D and 3D rendering.

The lineColor field specifies the colour with which to draw the lines and outlines of 2D geometries.

The lineStyle field shall contain the line style type to apply to lines. The allowed values are:
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lineStyle Description
0 Solid
1 Dash
2 Dot
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3 Dash-dot
Dash-dash-dot
5 Dash-dot-dot

The terminal shall draw each line style in a manner that is distiguishable from each other line style.

The width field determines the width, in the local coordinate system, of rendered lines. The width is not
subject to the local transformation.

The cap and join style to be used are as follows. The wide lines should end with a square form flush
withthe end of the lines

15) |Material2D

Matejrial2D {

exposedField SFColor emissiveColor 0.8, 0.8, 0.8
exposedField SFBool filled FALSE

exposedField SFNode lineProps NULL

exposedField SFFloat transparency 0.0

}
The Material2D node specifies the characteristics of a rendered 2D Shape. Material2D shall be used as
the mhaterial field of an Appearance node in certain circumstances (s€e ISO 14496-11:2015, [7.2.2.6.2).

The emissiveColor field specifies the colour of the 2D Shapedlfthe shape is not filled, the interior is
not drawn.

The [filled field specifies whether rendered nodes are-filled or drawn using lines. This field affects
IndekedFaceSet2D, Circle and Rectangle nodes. If the'veéndered node is not filled, the line shall be drawn
centfed on the rendered node outline. That means that half the line will fall inside the rendered node
and the other half outside.

The [lineProps field contains information abeut line rendering in the form of a LinePropgrties node.
When filled is true, if lineProps is null, neoutline is drawn; if lineProps is non-null, an outline is drawn
using lineProps information. When filled“is false and lineProps is null, an outline is drawn with default
width (1), default style (solid) and as line colour the emissive color of the Material2D. When filled is
falsq and lineProps is defined,.line color, width and style are taken from the lineProps node. See
ISO 14496-11:2015, 7.2.2.75 formore information on LineProperties.

The fransparency field specifies the transparency of the 2D Shape and applies both to the filled interior
as wegll as to the outlineswhen drawn.

The part of the line 'which lies outside of the geometry shall not be sensitive to pointer activity.

When mapping/texture onto a geometry and an outline is to be drawn, the texture shall first mapped
onto| the geometry, where the geometry dimensions are those without an outline. Thegn after the
geometryis textured, the outline shall be drawn.

16) Normal

Normal

exposedField MFVec3f vector []
}
This node defines a set of 3D surface normal vectors to be used in the vector field of some geometry
nodes (e.g. IndexedFaceSet and ElevationGrid). This node contains one multiple-valued field that
contains the normal vectors. Normals shall be of unit length.

17) OrderedGroup

OrderedGroup {
eventIn MFNode addChildren
eventIn MFNode removeChildren
exposedField MFNode children []
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exposedField MFFloat order []
}
The OrderedGroup node controls the visual layering order of its children. When used as a child of a
Layer2D node, it allows the control of which shapes obscure others. When used as a child of a Layer3D
node, it allows content creators to specify the rendering order of elements of the scene that have
identical z values. This allows conflicts between coplanar or close polygons to be resolved.

The addChildren eventln specifies a list of objects that shall be added to the OrderedGroup node.
The removeChildren eventln specifies a list of objects that shall be removed from the OrderedGroup node.

The children field is the current list of objects contained in the OrderedGroup node.

When the ofder field is empty (the default), children are layered in order, first child to last child;with
the last child being rendered last. If the order field contains values, one value is assigned to-gach dhild.
Entries in fhe order field array match the child in the corresponding element of the children [field
array. The dhild with the lowest order value is rendered before all others. The remaining children are
rendered in] increasing order. The child corresponding to the highest order valueds.vendered lajst. If
there are mpre children than entries in the order field, those children that do nothave a drawing qrder

are drawn in the order in which they appear in the children field, but after the @nes that have an gntry

in the orden
If there are

Since 2D sh
However, w
place of the
highest ord
correspond

The order s
coplanar or

Content autlhors shall use this functionality cavefully since, depending on the Viewpoint, 3D sh

behind a giyen object in the natural z order may appear in front of this object.
18) PointSet
PointSet {

exposedFjield SFNode color NULL

exposedFleld SFNode cooxd NULL

}

The PointSe
at each poir
of a Coordi
PointSet us¢

PointSet no

field.
more order entries than children, the excess order entries are ignored.

apes have no z value, this is the sole determinant of. the’visual ordering of the shj
hen the OrderedGroup node is used with 3D shapes, its@rdering mechanism shall be us
natural z order of the shapes themselves. The resultant image shall show the shape wit
br value on top, regardless of its z value. However,the resultant z-buffer contains a z v
ng to the shape closest to the viewer at that pixel.

hall be used to specify which geometry should be drawn first to avoid conflicts bety
close polygons.

t. The coord:field specifies a Coordinate (see ISO/IEC 14772-1:1997, 6.12) node (or inst
hate node){ The results are undefined if the coord field specifies any other type of 1
s the ceordinates in order. If the coord field is NULL, the point set is considered empty.

hpes.
bd in
n the
alue

veen

apes

t node specifies.a set of 3D points, in the local coordinate system, with associated colours

ance
1ode.

ze of

leS/are not lit, not texture-mapped, nor do they participate in collision detection. The si

each point i

5T

L v lama bt dananday
Hpreehttatoaepenacht

If the color field is not NULL, it shall specify a Color (see ISO/IEC 14772-1:1997, 6.9) node that contains
at least the number of points contained in the coord node. The results are undefined if the color
field specifies any other type of node. Colours shall be applied to each point in order. The results are
undefined if the number of values in the Color node is less than the number of values specified in the
Coordinate node.

If the color field is NULL and there is a Material node defined for the Appearance node affecting this
PointSet node, the emissiveColor of the Material node shall be used to draw the points. More details on
lighting equations can be found in ISO/IEC 14772-1:1997, 4.14.
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19) PositionInterpolator2D

PositionInterpolator2D {
eventIn SFFloat set fraction
exposedField MFFloat key []
exposedField MFVec2f keyValue []
eventOut SFVec2f value changed
}
This node linearly interpolates among a set of SFVec2f values. This is appropriate for interpolating a
translation. The vectors are interpreted as absolute positions in object space. The keyValue field shall

contain exactly as many values as in the key field.

20) Rectangle

Rectphngle {
exposedField SFEVec2f size 2, 2

}
This|node specifies a rectangle centred at (0,0) in the local coordinate system. The size figld specifies
the Qorizontal and vertical size of the rendered rectangle.

21) Scalarinterpolator

ScalprInterpolator ({

eventIn SFFloat set fraction
exposedField MFFloat key []
exposedField MFFloat keyValue []
eventOut SFFloat value changed

}
This|node linearly interpolates among a set of SFFloat¥dlues. This interpolator is appropijiate for any
parameter defined using a single floating point valugy.e.g. width, radius, intensity, etc. The keyValue
field|shall contain exactly as many numbers as thete are keyframes in the key field.

22) Script
Script {
expposedField MFString url [l
fielld SFBool directOutpnt” FALSE
fielld SFBool mustEvaluate FALSE
# BAnd any number of:
eventIn eventTypeName~€ventName
fielld fieldTypeNameN"fieldName initialValue
eventOut eventTypeName eventName

}
The [Script node is used:to program behaviour in a scene. Script nodes typically receive [events that
sign)fy a change or uiser action, contain a program module that performs some compptation and
effedt change somewhere else in the scene by sending output events. Each Script node ha$ associated
programmingdanguage code, referenced by the url field, that is executed to carry out the Script node’s
function. That)code will be referred to as “the script” in the rest of this description.

Browsers.dre not required to support any specific language. See ISO/IEC 14772-1:1997, 4.12|for detailed
infogmation on scripting languages. Browsers are required to adhere to the language |bindings of
languages specified in annexes of the specification. See ISO/IEC 14772-1:1997, 4.5.2 for details on the
url field.

When the script is created, any language-dependent or user-defined initialization is performed. The
script is able to receive and process events that are sent to it. Each event that can be received shall be
declared in the Script node using the same syntax as is used in a prototype definition:

— eventln type name

The type can be any of the standard VRML fields and name shall be an identifier that is unique for this
Script node.
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The Script node should be able to generate events in response to the incoming events. Each event that
can be generated shall be declared in the Script node using the following syntax:

eventOut type name

Script nodes cannot have exposedFields. The implementation ramifications of exposedFields is far too
complex and thus not allowed.

If the Script node’s mustEvaluate field is FALSE, the browser can delay sending input events to the
script until its outputs are needed by the browser. If the mustEvaluate field is TRUE, the browser should
send input events to the script as soon as possible, regardless of whether the outputs are needed. The

mustEvalu

NSEr

(such as sen

Once the sc
node’s field
exposed fie
any node to
(the default

A script is 3
world URL :

It is expectq
and so on)

The location of the Script node in the scene graph has no effect-on its operation. For example, if a pz

of a Scriptn
to operate g

23) Shape

Shape {
expo
expo

}

The Shape 1

the world. 1

material an

specified ge
If the geomg
24) Sound
Sound2D {

expo
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ta fiold chould be settoTRUE onlvifthe Serinthas effactsthat areanat knawntaothe hro
eSOt P ESE 0T o Oy H e ot p et S S e et Sttt e ROt IR Oy Ot e+

ding information across the network); otherwise, poor performance may result.

Fipt has access to a VRML node (via an SFNode or MFNode value either in one 6f the S
5 or passed in as an eventln), the script should be able to read the contents ‘of that n
d. If the Script node’s directOutput field is TRUE, the script may also sendevents direct
which it has access and may dynamically establish or break routes. If dirfectOutput is F4
, then the script may only affect the rest of the world via events sent through its event

ble to communicate directly with the VRML browser to get thelcurrent time, the cuf
ind so on. This is strictly defined by the API for the specific language being used.

d that all other functionality (such as networking capabilities, multi-threading capabi
vill be provided by the scripting language.

pde is a Switch node with whichChoice set to -1 {i’e¥ignore its children), the Script conti
s specified (receives and sends events).

sedField SFNode appearance NULL
cedField SEFNode geometry NULL

ode has two fields: appearance’and geometry which are used to create rendered objec
he appearance field specifies an Appearance node that specifies the visual attributes
l texture) to be applied'to the geometry. The geometry field specifies a geometry node
ometry node is rendered with the specified appearance nodes applied.

try field is NULL;the object is not drawn.

2D

EedEdeld SFFloat intensity 1.0
bediveld SFVec2f location 0,0

cript
hde’s
ly to
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Duts.
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rent
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The

expo

bedP1eld SFNode source NULL

field
}

SFBool spatialize TRUE

The Sound2D node relates an audio BIFS sub-graph to the other parts of a 2D audiovisual scene. It shall
not be used in 3D contexts (see [SO 14496-11:2015, 7.1.1.2.1). By using this node, sound may be attached
to a group of visual nodes. By using the functionality of the audio BIFS nodes, sounds in an audio scene
may be filtered and mixed before being spatially composed into the scene.

The intensity field adjusts the loudness of the sound. Its value ranges from 0,0 to 1,0 and this value
specifies a factor that is used during the playback of the sound.

The location field specifies the location of the sound in the 2D scene.

The source field connects the audio source to the Sound2D node.
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