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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC

technical co

mmittees collabarate in fields of mutual interest QOther international oraanizations —aovern
) )

ental

and non-go
technology,

International
The main ta
Standards a

an Internatio

Attention is
rights. ISO a

ISO/IEC 210

Subcommittge SC 29, Coding of audio, picture, multimedia and hyp€rmedia information.

ISO/IEC 210
framework (

Part 1:
Part 2:
Part 3: 1
Part 4:
Part 5: f
Part 6: 1
Part 7: 1

Part 8: A

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inform
SO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

Hopted by the joint technical committee are circulated to national bodies for voting. Publicati
nal Standard requires approval by at least 75 % of the national bodies casting a vote.

irawn to the possibility that some of the elements of this document‘may be the subject of p|
nd IEC shall not be held responsible for identifying any or all su¢h patent rights.

00-17 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techng

00 consists of the following parts, under the genertal title Information technology — Multin
MIPEG-21):

ision, Technologies and Strategy [TechnicakReport]

Digital Iltem Declaration

Digital Item Identification

htellectual Property Managément and Protection Components
Rights Expression Language

Rights Data Dictienary

Digital ltemAdaptation

Reference Software

sk of the joint technical committee is to prepare International Standards. \Draft Interna(LionaI
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logy,

hedia

Part 9:

Part 10:

Part 11:

Part 12:

Part 14:

Part 15:

ile Format

Digital Item Processing

Evaluation Tools for Persistent Association Technologies [Technical Report]
Test Bed for MPEG-21 Resource Delivery [Technical Report]

Conformance Testing

Event Reporting
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— Part 16: Binary Format
— Part 17: Fragment Identification of MPEG Resources
The following parts are under preparation:

— Part 18: Digital Item Streaming
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Introduction

Today, many elements exist to build an infrastructure for the delivery and consumption of multimedia content.
There is, however, no “big picture” to describe how these elements, either in existence or under development,
relate to each other. The aim for ISO/IEC 21000 (MPEG-21) is to describe how these various elements fit
together. Where gaps exist, MPEG-21 W|II recommend which new Internatlonal Standards are requwed

other relevant Internatlonal Standards may be developed by other bodles These specmcatlons w
integrated info the multimedia framework through collaboration between MPEG and these bodies.

The result i an open framework for multimedia delivery and consumption, with both the content ‘creatof

content congumer as focal points. This open framework provides content creators and serviee providers
equal opportunities in the MPEG-21 enabled open market. This will also be to the bénefit of the co
consumer prioviding them access to a large variety of content in an interoperable manner:

The vision for MPEG-21 is to define a multimedia framework to enable transparent and augmented u|
multimedia resources across a wide range of networks and devices used by different communities.

A key concept of the multimedia framework is the Digital Item. In MPEG-212a Digital ltem is a structured @

multimedia framework is the notion of the User. In MPEG-21 a Jser is any entity that interacts wit
multimedia framework and as such includes all members of the)value chain (e.g. creator, rights hol
distributors @and consumers of Digital Iltems) and include, for example, individuals, consumers, commur]
organizationg, corporations, consortia and governments.

This part of  MPEG-21 specifies a normative syntax fornURI Fragment Identifiers to be used for addre
parts of MRPEG resources. MPEG URI Fragment, Identifier schemes offer comprehensive and flg
mechanismg for addressing fragments of audiovistial content. Therefore, their use may also be extend
other audiovjsual Internet Media types.

igital
object with p standard representation, identification, and metadata.-An equally important concept in the

n the
ders,
ities,

5sing
xible
ed to
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Information technology — Multimedia framework (MPEG-21) —

Part 17:
Fragment Identification of MPEG Resources

1 Bcope

1.1

This
syntg
Type

MPE
fragn
Inter

Such
therd
be u

The
Recd

General
International Standard is titled “Fragment Identification of MPEG Resoutces” and specifies
x for URI Fragment Identifiers to be used for addressing parts of-any resource whose In
is one of:

audio/mpeg [RFC3003];

video/mpeg [RFC2045, RFC2046];

video/mp4 [RFC4337];

audio/mp4 [RFC4337];

application/mp4 [RFC4337].
G URI Fragment Identifier schemes offer comprehensive and flexible mechanisms fo
nents of audiovisual content. Therefore, their use may potentially be extended to other
net Media types.
URI Fragment Identifiers-are compliant to the generic syntax for URIs defined by IETF R}
fore can be used afterthe “#” character in a URI. Where appropriate, such Fragment Identif]

bed in IRIs as specified by IETF RFC 3987.

syntax for URI\Fragment Identifiers defined in this specification is based on the W3C XPointe
mmendation-and adds the ability to address:

temporal, spatial and spatiotemporal locations of a resource;

a normative
ernet Media

addressing
audiovisual

FC 3986 and
ers can also

I Framework

Inginnl units of g resource nr\r\nrding toa gi\/nn | nginnl l\/lnr'lnl;

1.2

byte ranges of a resource;
items or Tracks of an ISO Base Media File;

a portion of a video through the use of a Mask.

Organization of this document

This International Standards provides firstly a set of generic principles for addressing fragments of multimedia
resources. This set of principles is referred to as MPEG URI Fragment Identifier Framework (Figure 1) and is

spec

ified in Clause 4.

© ISO/IEC 2006 — All rights reserved
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Secondly, this International Standards defines a set of normative pointer schemes to be used in the context of

the MPEG U

RI Fragment Identifier Framework. These pointer schemes are specified in Clause 5.

Finally, Clause 6 provides a set of tools for representing Logical Models for various types of media, in order to
allow the addressing of fragments of content.

This Internatjonal Standards also provides illustrative (non-normative) examples.

1.3 Relat

The tools sf
format for

International
the “fundamsé

2 Normze

The followin
references,
document (in

ISO 8601, D
times

MPEG URI Fragment Identifier Framework:
. Hierarchical combination of pointer parts
. Use of xmins()
° Generic eynfny and semantics
ffp() offset() mp() mask()
relies on
Logical
Models

Figure 1 — Scope of this International Standard

onship with the MPEG-21 Framework

ecified in this part of ISO/IEC 21000<allow identification of a part of a resource by provid
eferencing the part using a Fragment Identifier. The Fragment Identifiers defined in
Standards are distinct from the Digital ltem Identifiers specified in ISO/IEC 21000-3 for ident
bntal units of trade” within the-MPEG-21 Multimedia Framework (i.e. Digital ltems).

itive references
g referenced«documents are indispensable for the application of this document. For ¢

only the edition cited applies. For undated references, the latest edition of the referd
cluding any-amendments) applies.

ata, élements and interchange formats — Information interchange — Representation of date$

ng a
this
fying

jated
nced

and

ISO/IEC 10646, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

ISO/IEC 13818-6, Information technology — Generic coding of moving pictures and associated audio
information — Part 6: Extension for DSM-CC

ISO/IEC 14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base media file

format

ISO/IEC 15938-5, Information technology — Multimedia content description interface — Part 5: Multimedia
description schemes

W3C Recommendation Extensible Markup Language (XML) 1.0 (Third Edition), 04 February 2004,
http://www.w3.org/TR/REC-xml/

© ISO/IEC 2006 — All rights reserved
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W3C Recommendation XML Schema Part O: Primer, Second Edition, 28 October 2004,
http://www.w3.org/TR/xmIschema-0/

W3C Recommendation XML Schema Part 1: Structures, Second Edition, 28 October 2004,
http://www.w3.org/TR/xmlschema-1/

W3C Recommendation XML Schema Part 2: Datatypes, Second Edition, 28 October 2004,
http://www.w3.org/TR/xmlschema-2/

W3C Recommendation XML Path Language, Version 1.0, 16 November 1999, http://www.w3.org/TR/xpath

W30 rk/

W3(Q Recommendation XPointer xmins() Scheme, 25 March 2003, http://www.w3.org/TR/xptrsXmlins/

W3(Q Recommendation Namespaces in XML, 14 January 1999, http://www.w3.0rg/TR/REC-xml-ngmes/

SMPTE (Society of Motion Picture and Television Engineers) 12M-1999, Television, Audio and fFilm — Time
and Control Code

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One’.»Format of Internet Message Bodies,
http:/www.ietf.org/rfc/rfc2045.txt

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part-Two: Media Types,
http:/www.ietf.org/rfc/rfc2046.txt

IETFRFC 2234, Augmented BNF for Syntax Specifications: ABNF, November 1997, including fhe following
core|ABNF syntax rules defined by that specifications ALPHA (letters), DIGIT (decimal digits), and HEXDIG
(hex@decimal digits), http://www.ietf.org/rfc/rfc2234 xt

IETH RFC 3003, The audio/mpeg Media Type http://www.ietf.org/rfc/rfc3003.txt

IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, http://www.ietf.org/rfc/rfc3986.ixt

IETH RFC 3987, Internationalized Resource Identifiers (IRIs), http://www.ietf.org/rfc/rfc3987 .ixt

IETHRFC 4337, MIME Type Registration for MPEG-4

3 [erms, definitions and abbreviated terms

For the purposes of this document, the following terms and definitions apply.

3.1 | Definitions

3.1.1
axis
extension of an XPath axis that specifies the tree relationship between the locations selected by a location
step and the context location

NOTE In this International Standard, an axis projects the current context to one of its dimensions to allow a node-test
to be performed to select a set of locations that bear a certain relation in that dimension. Each of the XPath axes (e.g.
child, descendant, attribute, etc) is considered as one dimension. Dimensions can additionally be spatial, temporal and
spatiotemporal.

3.1.2

context
as defined in the XPath recommendation

© ISO/IEC 2006 — All rights reserved 3
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3.1.3

default namespace

namespace which applies to a scheme name, a logical unit or an attribute of a logical unit when no
namespace prefix is specified

314
fragment identifier
component of a URI that allows identification of a portion of a resource

NOTE Such portion is referred to as fragment in this International Standard. A fragment identifier may refer to the
entire resource.

3.1.5
function
in XPath, a function selects, in the current context, the subset of nodes that verify a condition

NOTE

n|this International Standard, a function is extended to select a subset of locations.

3.1.6
location
generalizatign of XPath's node that includes times, regions and temporal-regions-in_addition to XPath nodes

NOTE Allocation is a Node plus a (possibly empty) set of temporal and/or spatial conditions on the node.

3.1.7
location path
selects a sef] of locations relative to the context location

NOTE T:I:e result of evaluating an expression that is a location-path is a location-set containing the locations selected
by the location path. Location paths can recursively contain expressions that are used to filter sets of locations.

3.1.8
location-set
unordered li$t of locations which corresponds to ‘a-hode-set produced by an XPath expression, except fqr the
generalizatign to include times, regions and temporal-regions as valid members of the set

319
location step
in XPath, a Ipcation step which selects a set of nodes relative to a context

NOTE In| this specificationAocation steps have been extended to select sets of locations.
3.1.10
logical modgl

provides an fbstraction of the resource that is meaningful to the User of the resource

NOTE Legical’models of audiovisual resources consist of a hierarchy of logical units and do not necessarily d¢pend
on how the audfovisuatTesource 15 physicaity stored:

3.1.11
logical model description
XML representation of the logical model of a particular resource

3.1.12

logical model schema
XML-schema representation of the logical model of a family of resources

4 © ISO/IEC 2006 — All rights reserved
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3.1.13

logical unit

unit of an audiovisual resource such as a chapter of a DVD that is semantically meaningful to the User of the
resource

NOTE Logical units can be atomic or composed of other logical units. A logical unit is represented as a (hamespace
qualified) element node in the XPath data model.

3.1.14
node-test
as in XPath, specifies the node type and expanded-name of the nodes to be selected by a location step

NOT In this International Standard, node-tests have been extended to define temporal and/or spatiall conditions on
the selected nodes resulting in sets of locations. As such, a node-test selects a set of locations in a given.dinpension.

3.1.15
pointer
string conforming to this specification or to the XPointer Framework specification

3.1.16

pointer part
portipn of a pointer that provides a scheme name and some pointer datathat conforms to the deflnition of that
scheme

3117
predicate
as de¢fined in XPath, uses arbitrary expressions to further «efine the set of nodes selected by a locption step

NOTE In this International Standard, a predicate is extended to return a set of locations.

3.1.18
region
connected 2D or 3D area of a logical unit gf~an audiovisual resource, for instance, a circular pat¢h of a photo
that ¢ontains the image of a person’s face or a rectangular area of a video frame that contains the image of a
car

3.1.19
resource
A regource as defined by IETF RFC 3986

3.1.20
schgme
specjalized pointerpart data format that has a name and is defined in an International Standard

3.1.21
temporal-region
time |sequence of regions of a logical unit of an audiovisual resource, for instance, a sequence ¢f boxes that
tracks a moving car in a sequence of video frames

3.1.22

time

point or interval within a logical unit of an audiovisual resource, for instance, 10 seconds from the start of an
audio CD track or the first minute of the track

© ISO/IEC 2006 — All rights reserved 5
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3.2 Abbreviations

For the purpose of this part of ISO/IEC 21000, the following abbreviations apply:

FID

IRI

LM

MIME

Fragment Identifier
Internationalized Resource Identifier
Logical Model

Multipurpose Internet Mail Extensions [IETF RFC 2045]

MPEG
MPEG-4
MPEG-21
NS

URI

URL
URN
W3C
XML
XPath

XPointer

3.3 Name

Subclause 4
namespace

Additionally,
Res

Res

Moving Picture Experts Group

ISO/IEC 14496

ISO/IEC 21000

Namespace

Uniform Resource ldentifier [[IETF RFC 3986]

Uniform Resource Locator [IETF RFC 1738]

Uniform Resource Name [IETF RFC 2141]

World Wide Web Consortium

Extensible Mark-up Language 1.0 [W3C Recemmendation]
XPath Language 1.0 [W3C Recommendation]

XPointer Framework [W3C Recommendation]

spaces

3 of this specification extends the use of the W3C xmlns () pointer to allow interpretati
brefixes in pointers referring to non-XML resources.

this specification.defines default namespaces for:
blving a seheme name, and

blving Logical Units or attributes used in scheme data.

bn of

3.3.1 Default pointer scheme namespace

The pointer schemes that are defined in this specification are defined under the following namespace:
urn:mpeg:mpeg21:2006:01-FID-NS.

For resources of MPEG Media Types, the specification of a namespace is optional for scheme names. If not
specified, the namespace for a pointer scheme is defaulted to be urn:mpeg:mpeg21:2006:01-FID-NS.

For instance, in the following URI, the ffp () pointer part refers to the normative ffp() pointer scheme
defined in this specification:

|myFile.mp21#ffp(item_name='myItem')

© ISO/IEC 2006 — All rights reserved
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while in the following URI, the mypPointer() scheme is a proprietary scheme whose
urn:myNamespace is specified by the prefix pref via an xmins() pointer part:
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namespace

|myFi

le.mp2l#xmlns (pref=urn:myNamespace)pref :myPointer (mySchemeData)

3.3.2

Default namespace for pointer data

For resources of MPEG Media Types, the specification of namespace is optional for Logical Units or attributes
used in scheme data. If not specified, the namespace for a Logical Unit or an attribute is defaulted to be the
namespace for the normative Logical Model of that MPEG Media Type.

For

resojirces under the namespace urn:mpeg:mpeg21:2006:01-LM-MP4-NS. When a URI addresse

4 vid
the d

0, if no namespace is specified for a Logical Unit in the pointer data, say track in the|follow
efault namespace urn:mpeg:mpeg21:2006:01-LM-MP4-NS applies, that is:

nstance, subclause 6.5 of this specification provides a normative Logical Model for MPEG-4 video

s an MPEG-
ng example,

|myFi

le.mpd#mp (/track)

is eq

uivalent to:

|myFi

le.mpd#xmlns (mpd=urn:mpeg:mpeg2l:2006:01-LM-MP4-NS)mp (Yup4:track)

4

4.1

This
pring

The

poinfer scheme is used to define namespace bindings that apply to the pointer part (su

Furth
The

4.2

The
be u
form

MPEG URI Fragment Identifier Framework

Introduction

clause defines a set of principles for addressing fragments of MPEG media resources
ples is referred to as the MPEG URI Fragment Identifier Framework.

framework is based on the XPointer. framework, as explained in subclause 4.2. In particular

ermore, the framework provides(a way to address fragments in a hierarchical manner (su
jeneric syntax and semantics of.the framework are defined in subclauses 4.5 and 4.7 respec

W3C XPointer Framework
W3C XPointer Framework recommendation specifies a framework for XML addressing. It ig
sed as a basis\for URI fragment identifiers for XML-based resources. It defines two pos|
ats:

Shorthand pointers;

Scheme-based pointers.

This set of

the xmins()
bclause 4.3).
bclause 4.4).
ively.

intended to
sible pointer

The shorthand pointer, formerly known as a barename, consists of a non-colonized name, which is a schema-
determined or DTD-determined ID. Scheme-based pointers consist of a scheme name and scheme data in
theforﬁlOfschemeName(schemeDataL

4.3

Use of namespaces and of the xmIns() pointer scheme

The framework defined in this specification is intended to be extensible, in that it can be used with proprietary
pointer schemes. To ensure unique scheme names, pointer schemes can be qualified with a namespace. In
addition, some schemes may require the use of qualified names in the scheme data. For this purpose, this
framework uses the xm1ns () pointer scheme to define namespace bindings.

© ISO/IEC 2006 — All rights reserved
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The use of the W3C xmlns () pointer is hereby extended in the MPEG Fragment Identifier Framework to allow
the use of namespace prefixes in fragment identifiers addressing non-XML resources. A prefix defined using
an xmlns () pointer part can be used for qualifying Logical Units or attributes that appear within the scheme
data or for qualifying a scheme name.

As in the W3C xmlns () specification, a pointer part with the xm1ns () scheme declares a namespace prefix to
be associated with a namespace name. Each pointer part that uses the xmins () scheme contributes a new
entry to the namespace binding context. If a pointer part defines a binding for a namespace prefix that already

has an entry

in the namespace binding context, the new entry overrides the old one.

A pointer part that uses the xmins () scheme never identifies a resource fragment and thus the MPEG URI

Fragment Id

In the follow
d:title), th

pointer part allows the mp () part to refer to channels (as au:channel) of an mp3 file urn:example:mp3 0

DVD:

pntifier processor evaluation always continues with the next pointer part.

ng example, the first xmins () pointer part allows the mp () part to the right to refer to the titl
e chapter (as d:chapter) and the audio (as d:audio) of a DVD; Then the setond xml

e (as
ns ()

n the

#xmlns (d=h
io/au:chan

hel[1])

Ftp://example.org/dvd) xmlns (au=urn:example :mp3)mp (/d:DVD/d:title/d:chapter/d}

aud

4.4 Hiera

In some cas
In such a cq
may be requ
fragments in

This specific
When two o
pointer part

right of the

For examplg
bitstream is

rchical combination of pointer parts

bs, a resource consists of a collection of sub-resources, pessibly organized in a hierarchical
ntainer resource, a fragment identifier may be used 10 identify a sub-resource. Furthermg
ired to identify a fragment of a sub-resource. Therglis therefore a need for identifying resq
a hierarchical way.

Wk

ption provides a “*” operator for this purpose.

onsecutive pointer parts are separated\by the “*” operator, the fragments located by thg
to the left of the “*” operator) are usedras a context for evaluating the second pointer part (1
” operator).

way.
re, it
urce

first
O the

This

|http://a.c

4.5 Synta

This subclay

, the following URI identifies*a-time point in a bitstream contained in the file myFile.mp4.
irst located using its itemp~nhame:

bm/d/myFile.mp4#£fp(item name=myBitstream) *mp (~time ('npt', '50"))

X

se describes the syntax of MPEG Fragment Identifiers.

The syntax

XPointer Frap

of MPEG Fragment Identifiers is based on the syntax of scheme-based pointers of the
mework. As defined below using EBNF, the syntax of XPointer Framework scheme-b

W3C
ased

pointers is extended to support the  operator.

Pointer = SchemeBased

SchemeBased = PointerPart ( ( S | '"*' )? PointerPart)*

PointerPart = SchemeName ' (' SchemeData ')'

SchemeName = QName

SchemeData = EscapedData*

EscapedData = NormalChar | "~ (' | "' | "~' | '"(' SchemeData "')'

NormalChar = UnicodeChar - [()"]

UnicodeChar = [#x0-#x10FFFF]
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The symbol s is defined in XML1.0. The symbol oname refers to qualified names as specified in the W3C
recommendation for Namespaces in XML. Each pointer part has a scheme name and contains data enclosed
within parentheses.

NOTE

be escaped with a circumflex (*) character preceding it.

4.6

Character escaping

If either a left or a right parenthesis occurs in scheme data without being balanced by its counterpart, it must

The parameter schemeData supports Unicode characters. However, MPEG Fragment Identifiers are designed
to be used in the context of URI references (RFC 3986), which require encoding and escaping of certain

characters. MPEG Fragment Identifiers can also appear in XML documents, which impose so
requirements of their own. Other contexts might require additional escaping to be applied to MPE
Identifiers.

4.7
This

An M

An M
typic

If my
right

If twq
are U

If se
whos
as sf

For
procs
part

Processing
subclause describes the behaviour of an MPEG Fragment Identifier processor.
PEG Fragment Identifier processor takes as input:

A string to be used for locating a resource (e.g. a URL), and

A URI fragment identifier that addresses a portion of thelresource.

hlly produces as output a set of parameters that candoe used by an application for locating th

order.
consecutive pointer parts are separated by a “*” operator, the fragments located by the firs
sed as a context for evaluating the second pointer part as specified in subclause 4.4.

beral consecutive pointer parfts-are not separated by a “*” operator, the result of the firsf]
e evaluation identifies one*or-more resource fragments is returned by the processor and eva
ecified in XPointer Framework.

bxample, in the following fragment identifier, if the first mp () pointer part is not underg
pssor or fails to identify any fragment, the second £tp () pointer part is evaluated. If the first
dentifies one.or.more fragments, the second frp () pointer part is not evaluated.

mne escaping

G Fragment

PEG Fragment Identifier processor attempts to evaldate' the fragment identifier against the rgsource, and

b fragments.

Itiple pointer parts are provided, an MPEG Fragment Identifier processor must evaluate them in a left-to-

l pointer part

pointer part
uation stops,

tood by the
mp () pointer

CD/trackl]) ffp (track ID=1)

brm for meta

h.an MPEG Fragment Identifier processor encounters a URI fragment compliant to the URL f]

kN

into an ££fp () pointer.

For example, the MPEG Fragment Identifier processor shall convert the following URI:

and wrap it

|http: //a.com/d/myFile.mp4#item name=myBitstream*mp (~time ('npt','50"))
To:
|http: //a.com/d/myFile . mp4#ffp (item name=myBitstream) *mp (~time ("'npt', '50"))

The

processing of “*’-separated pointer parts is compatible with the processing of ISO/IEC 14

forms.
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Note that in the case of the above example, an URL form-aware application will first fetch myFile.mp4 from
a.com using HTTP. It then inspects the top-level meta box in myFile.mp4 and adds the items in it, logically, to
its cache of the directory “d” of a.com. It then re-forms the URL as:

|http://a.com/d/myBitstream#mp(~time('npt','50'))

And then locates the 50" second in Normal Play Time of the content of myBitstream.

Note that the item name in the first pointer part has been elevated to a full file name, and the first

transformed
5 Pointe

5.1 Introg

This clause
Media types

The
base

The

The

temporal or spatiotemporal regions and/or Logical Units accerding to a Logical Model of a resourg

The

5.2 The fifp () pointer scheme

5.2.1 Introduction

The ffp() |pointer scheme applies to file-formats conforming to ISO/IEC 14496-12 and allows
identification| of an item or a track as defined-in these formats.

The subclause 8.44.7 of ISO/IEC 14496-12 defines a so-called URL form for meta boxes. The subcla
below descripe how URL forms relate to this specification.

5.2.2 Syntpax

The syntax ¢

ke

has
back into a “#”".

been

r schemes

juction

specifies a set of pointer schemes. Each pointer scheme applies to a particular set of Int

ffp () pointer scheme provides a simple mechanism for locating an item’ or track within ar
media file format.

offset () pointer scheme locates a range of bytes in any bitstream.

mp () pointer scheme applies to audiovisual multimedia fésources and locates a set of sp

f an ffppointer is defined by the following EBNF notation:

mask () pointer scheme allows addressing of a bihary (1-bit deep) mask defined in a resourcg.

ernet

ISO

atial,
e.

the

uses

FileFormat
FileFormat

TrackId
ItemId
ItemName
Name
Integer

FileFormatPointerSchemeData ::

FileFormatPointerSchemeName
pboirterSchemeName ::= "ffp"

Pointer ::

"(" FileFormatPointerSchemeData

n) "

TrackId | ItemId | ItemName
"track ID=" Integer

= "item ID=" Integer

"item name=" Name

EscapedData

DIGIT+

5.2.3 Semantics

The ffp() pointer scheme identifies two types of fragments: items and tracks of the ISO Base Media File

Format.

10
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When identifying an item, the scheme makes use of the fields item 1D of the iloc box or the field item name
of the iinf box of the ISO Base Media File Format. item ID is an unsigned integer while item name is a
string of characters. This string of characters has to comply with the syntax of Escapedbata as specified in
subclause 4.5. The target fragment consists physically of one or several data chunks, which can be located by

their

offset and length specified in the i1oc box.

When identifying a track, the scheme makes use of the field track 1D of the tkhd box. track ID is an
unsigned integer. The target fragment consists physically of one or several data chunks, which can be located

by th

eir offset and length specified in the stb1 boxes and their sub-boxes.

5.2.4 Relation with URL forms defined in ISO/IEC 14496-12

Subg
of its

This
ident
mea

Furth

conc

5.2.5

For 1
scan
the ¢

extel

lause 8.44.7 of ISO/IEC 14496-12 specifies a syntax for addressing an item in an ISO basg f
item name Or item ID in the following way:

)
D)

item ID=<n>, identifying the item by its ID (the ID may be 0 for the whole resource);
item name=<item name>, when the item information box is used.

specification extends the syntax of ISO/IEC 14496-12 in two ways; firstly, it wraps the origi
fier as pointer scheme data as in ffp(item ID=<n>). Secondly it allows a track to be
ns of its track ID.

ke

operator has been generalized in this specification
atenation of multiple pointer parts (see subclause 4,4,

Resolution mechanism

esolving item ID, @ ££fp () processor parses the iloc boxes contained in the meta boxes of
5 the list of item entries until it finds an item with the specified item 1D. The resulting fragme
oncatenation of the item’s data chunks located by the offsets and lengths (the extent |
ht length fields) of each data chunk.

For fesolving item name, a ffp(juprocessor parses the iinf boxes contained in the meta boxs

and
fragn

For
trac
stbl

NOT]
lengt

scans the list of item enfries (infe sub-boxes) until it finds an item with the specified ite
nent is then located by the corresponding item 1D, as described above.

k 1D. The resulting fragment then consists of the concatenation of the data chunks of the ¢
box and sub-boxes.

. In“both cases (that is items and tracks), the actual data chunks are located via thei
hsy irrespective of the containing box (which consists of one or several mdat boxes).

le by means

nal fragment
identified by

ermore, ISO/IEC 14496-12 introduces the use of a “x” operator for the hierarchical combination of two
poinfer parts. The functionality of the

to allow the

the file, and
nt consists of
loffset and

bs of the file,
7name.The

esolving track/Ip’a ffp() processor parses the tkhd boxes of the file until it finds the specified

brresponding

offsets and

For example, the URI below locates an item in the meta box through its name.

[http

://www.example.com/myfile . mp4#£ffp (item name=file.mp4)

In thi

s second example, the URI locates an item in the meta box through its ID.

[nttp

1/ /www.example.com/myfile.mp4#ffp (item ID=1)

In thi

s third example, the URI locates a track in an MP4 file through its ID.

[http

://www.example.com/myfile.mp4#ffp (track ID=101)
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11


http://www.example.com/myfile.mp4#ffp(item_name=file.mp4
http://www.example.com/myfile.mp4#ffp(item_ID=1
http://www.example.com/myfile.mp4#ffp(track_ID=101
https://iecnorm.com/api/?name=cd0e7ecfbacb4d5faa1c556b7eed0362

ISO/IEC 21000-17:2006(E)

5.3 The offset() pointer scheme
5.3.1 Introduction
The offset () pointer scheme applies to any digital resource and identifies a range of bytes in a data stream.

5.3.2 Syntax

The syntax of an offset pointer is defined by the following EBNF notation:

OffsetPoinfer ::= OffsetPolnterSchemeName " (" OffsetPolnterSchemeData ")"
OffsetPoinferSchemeName ::= "offset"

OffsetPoinferSchemeData ::= position ("," length)?

position ::= Integer

length = Integer

Integer = DIGIT+

5.3.3 Semantics

The offset|) pointer scheme addresses a contiguous segment of data in(any digital resource by indidating
the positioph of the first byte of the segment and its 1ength. When the 4&ngth is not provided, the segment
is supposed| to extend to the end of the resource. The first byte of the resource has position 0, and|both
position arjd length are in bytes.

For example], the following URI locates 100 bytes starting at the 11" byte of the file myImage . jpg

|http://www example.com/myImage.jpg#offset (10,100)

5.4 The mp() pointer scheme

5.4.1 Introduction

The mp () pointer scheme defines an-addressing scheme for multimedia resources. In particular, it cgn be
used for addfessing fragments of resources whose Internet media type (or MIME type) is one of:

- audip/mpeg [REC3003];
- videp/mpeg [RFC2045,RFC2046];
- videp/mp4 [RFC4337];
- audip/mp4d [RFC4337];
- applicationtmpd [IREC43371

The addressing scheme provides two complementary mechanisms for identifying fragments in a multimedia
resource.

Firstly, the mp () pointer scheme defines a set of so-called axes, which allow the identification of temporal,
spatial or spatiotemporal fragments in a multimedia resource, e.g. an audio, an image or a video, independent
of the coding format.

Secondly, the mp () pointer scheme allows the addressing of fragments of a multimedia resource via a given
hierarchical Logical Model of the resource, e.g. a track in an audio CD. Such Logical Models may be
standardized or proprietary. This specification defines a syntax based on XPath’s location paths for locating
Logical Units in such a hierarchical Logical Model. Examples of Logical Models and mp () pointers are
provided in Annex B.
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Together, these two mechanisms allow, for example, the addressing of a time fragment in an audio CD track.

The following EBNF notation defines the mp () pointer scheme:

MediaPointer ::= MediaPointerSchemeName " (" MediaPointerSchemeData
MediaPointerSchemeName ::= "mp"

") "

MediaPointerSchemeData is defined in the following subclauses as an extension of the W3C XPath
Abbreviated Syntax.

5.4.2

The

The
ident
exprs

5.4.3

An X
axis,

p fragment identifier is evaluated to a set of media locations. A processor shall initialize th
contgxt to include the following information before evaluating an expression:

evaluation depends on the logical model of the content. Given a published model, the
fier enables one to navigate through the logical structure of a resource by means ¢
PSSions.

Path location path consists of a succession of ‘/’-separated location steps. Each location stef
a node-test and an eptional list of predicates:

Evaluation context

A location (the context location), initialized to the root Logical Unit of the Logical Model;
A non-zero context position, initialized to 1;
A non-zero context size, initialized to 1;

An empty set of variable bindings. Use of a variable referernce in an expression results in
pointer part, that is, variables are not supported;

A library of functions which minimally consists of XPath Core functions library;

A namespace binding context consisting of namespace bindings made by any xmins () {
left of the current mp () pointer.

Extensions to the XPathdata model

An axis specifies the tree relationship between the nodes selected by the location g
context node;

A node<test specifies the type of the selected nodes;

Predicates can use any named function from the XPath Core Function Library (defined i

e evaluation

failure of the

ointer to the

mp fragment
f XPath-like

contains an

tep and the

h clause 4 of

o AVA = ST (e NI ) £ 41 PR 4 ! P !
UTS AFAdUuT INCLCUITIIITETIUAatuTT) tu Turaicer 1T U1 ST U STITUITU TTUUCS,

Therefore, the type of nodes selected by an XPath expression is determined by the axis and node-test. The
predicates plus the functions they use are for filtering out unwanted nodes selected by the axis and node-test.

The mp () scheme extends XPath by:

Generalising the XPath concept of node to the concept of location;

Generalising the XPath concept of node types to the concepts of location types;

Generalising the XPath concept of node-sets to the concepts location-sets, which are sets of locations

in the same way that XPath node sets are sets of nodes;

© ISO/IEC 2006 — All rights reserved
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Generalising each of the XPath axes (e.g. child, descendant, attribute, etc) as one dimension of the

current context to allow a node-test to select a set of locations that bear a certain hierarchical relation
in that dimension;

Generalising the XPath concept of node-test to the concept of location-test;
Adding rules for establishing the evaluation context;

Adding the set of new dimensions/axes and node-tests listed in Table 1 below:

Table 1 — New axes and node-tests

The same a
axes have u

For example]

Axes (dimensions)
Syntax Abbreviated syntax Node-tests
temporal ~ TimeNodeTest
spatial ~ RegionNodeTest
VolumeNodeTest
spatiotemporal ~ MovingRegionNodeTest

nique names.

. the following fragment identifiers:

bbreviated syntax is defined for all spatiotemporal axes as all the node-tests that apply to fhese

mp (tempora
mp (spatial
mp (spatiot

| ::time ('npt','30"))
:region (rect (20,20,40,40)))
bporal : :moving-region (rect (0,0,5,5) ,pe(%0,10,t(5)),pt (20,20)))

Are equivale

nt to:

mp (~time ('
mp (~region
mp (~moving

hpt','30"))
(rect (20,20,40,40)))
rregion (rect (0,0,5,5),pt (16,40,t(5)),pt (20,20)))

5.4.3.1 D
A location of]

Are

One
nodq

A location of

bfinition of a location
type time is definedsin terms of two data items:
erence to a nodeyand

or two timelindexes, which represent temporal offsets to the start of the timeline of the assoqg
. Two temporal offsets define a time interval.

type’region is defined by two data items:

A reference to a node, and

associated node.

A location of

Two

14

type temporal-region is defined by three data items:

A reference to a node, and

time indexes which represent a time interval on the timeline of the associated node, and

iated

A set of geometrical parameters defining a 2D or 3D region with respect to the spatial extent of the
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- a set of time-dependent geometrical parameters defining a sequence of 2D or 3D regions (as defined
in subclauses 5.4.5.6 and 5.4.5.7) in time with respect to the spatial extent of the associated node
within the time interval.

Given these definitions, two time locations are identical if they are associated with the same node and have
the same index(es); two region locations are identical if they are associated with the same node and have the
same geometrical parameters; two temporal-region locations are identical if they are associated with the same
node and have the same time indexes and geometrical parameters.

The temporal, spatial and spatiotemporal axes of a location are defined as follows:

-—The—chitd;descendant,descendant-or=setf, preceding=sittmg;fottowmg=sibting;preceding, following,
attribute, and namespace axes are empty;

-1  The self axis contains the location itself;
- The parent axis contains the node referred to by the location;
- The ancestor axis contains the node referred to by the location and its,ancestors;

- The ancestor-or-self axis contains the location itself, the node referred to by the locgtion, and its
ancestors.

The ptring-value of time, region and temporal-region locations are-empty. In addition, these locations do not
have|an expanded-name.

5.4.3.2 Logical Model

The gvaluation requires a Logical Model of the content. Given a Logical Model, the mp () pointer|enables one
to navigate through the logical structure of a resolifce by means of expressions based on the XPath syntax.

An mp processor evaluates the mp () scheme data against the extended XPath data model of the resource as
defined in subclause 5.4.3.

The Logical Model can be specified by the first Logical Unit in the Location Path of the fragment identifier.
Othefwise, if no Logical Model.is-specified, the content is assumed to have spatio-temporal characteristics
and is treated as having an implicit Logical Model with a single Logical Unit, the root node, which consists of
the gntire resource.

In thjs specification, an-XML description derived from a Logical Model Schema is used for representing a
resolirce. Such representation is referred to as a Logical Model Description. This specification, hqwever, does
not mhandate any)particular method of instantiation.

Congider for-example a Logical Model of an audio CD that defines the CD as a list of track Logical Units
(Figyre2)..When an mp processor evaluates the expression /CD/track/~time ('npt', '30"), it puccessively
consjders the following Location Steps:

—

- The first Logical Unit, cp, of the resource, which also identifies the CD’s Logical Model;
- The track Logical Units;
- Time points located 30 seconds from the start of each track.

The resulting fragments are a set of Locations that reference a time point located 30 seconds from the start of
each track.
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CD

/

¢

track1 track2 track3 track4 track5 track6

T A A A A
Time location (track1, 30)

L Time location (track2, 30)

L Time location (track3, 30)

N Time location (track4, 30)

L &~ Time location (track5, 30)

Time location (track6, 30)

Figure 2 — Example Logical Model instantiation

5.4.4 Evaluation model

The spatio-tgmporal characteristics of a Location are that of its associated node offset by the Location’s own
temporal ang/or spatial parameters. A node that represents a time-based fragment has a timeline while a
node that rgpresents a fragment with spatial dimensions has_spatial extent. A Location is said to hgve a
timeline if its| associated node represents a time-based fragment{ A Location is said to have spatial exten{ if its
associated node represents a fragment with spatial dimensions:

The spatio-temporal characteristics of a node are the union of those of its descendant nodes.
If a node has descendants, its timeline is formed by concatenating the timelines of all of its time-based

descendantd in a depth-first order, while its spatial extent is the union of the spatial extents of its descendlants
as illustrated in Figure 3.

|
N
\:\

— ]
> Spatial extent of each region

/

Figure 5 — Union of the spatial extents of the descendants of a node

5441 Evaluation of a Location along a temporal axis
When evaluating a Location against a location step along the temporal axis, if the Location has a timeline, the

location step is evaluated against the Location's timeline. A Location that has no timeline evaluates to an
empty Location-set along the temporal axis.
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5.4.4.2 Evaluation of a Location along a spatial axis

When evaluating a Location against a location step along the spatial axis, if the Location has a spatial extent,
the location step is evaluated against the spatial extent of the Location. A Location that has no spatial extent
evaluates to an empty Location-set along the spatial axis.

5.4.4.3 Evaluation of a Location along a spatiotemporal axis

When evaluating a Location against a location step along the spatiotemporal axis, if the Location has a
timeline and a spatial extent, the location step is evaluated against the timeline and spatial extent of the
Location. A Location with no timeline and/or no spatial extent evaluates to an empty Location-set along the
spatiptemporal axis.

In th¢ following example, the location step /view will output a Location-set of views:

|mp(/view/~time('npt','30','40'))

Assuyming that the Logical Unit view contains a sequence of time-based frame)Logical Units, [view is also
consjdered as having a timeline. The location step /~time('npt','30'/140") is evaluated| against the
timeline of each view in the output Location-set of the previous step. The timeline of each view|is formed by
concptenating the timeline of all its child frame. The time Node-test sele€ts a 10 second interval pf each view
starting from 30 second into the view. In another word, each viefy in the final Location-set consists of 10
secopds (or less) of frames.

5.4.5 Scheme data syntax

5.4.51 Temporal axis

On the temporal axis, the context location is interpreted as a set of time points or ranges.

5.4.592 Time node-test

The [rimeNodeTest selects a time poifib or a time range in a resource. The syntax of TimeNodeTest is specified
below in EBNF notation:

TimeNodeTest g 8= "time (" TimeNotation mn

TimeNotation g 8= time scheme "," start time ("," end time )°?
start time 8= "'" time spec "'"

end [time 8 8ks "'" time spec "'"

The [TimeNodeTest accepts up to three parameters: a time scheme, an inclusive start tfime and an
exclysiverend time that comply with the specified time scheme (defined in 5.4.5.3). The thind parameter
end [t ifme,"if specified, allows addressing a time range of a resource.

Both start time and end time must be greater than or equal to zero. A start time of zero refers to the
beginning of the parent Logical Unit. The parameter end time, if specified, must be greater than start time.
If end time is beyond the length of the parent Logical Unit, a time range up to the end of the parent Logical
Unit will be selected.

In the following example, the mp fragment identifier will select the first sixty seconds - or the entire track if it is
less than sixty seconds - of all the tracks:

|mp(/CD/track/~time('npt','O','60'))
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me schemes

The time scheme can be any of the following:

time scheme ::= """ npt-type | smpte-type | mp7-type | utc-type | fractional | other-

type URN

npt-type = "npt"”

smpte-type = "smpte-24" | "smpte-24-drop” | "smpte-25" | "smpte-30" | "smpte-30-drop”

| "smpte-50" | "smpte-60" | "smpte-60-drop"”

mp7-type = "mp7t"”

utc-type = "clock”

fractional = "frac"

npt-type refers to Normal Play Time as defined in ISO/IEC 13818-6 (DSM-CC). smpte-typé ‘refers tp the

Society of Motion Picture and Television Engineers time codes as specified by the SMPTE time and control

code standafd. The mp7-type refers to MPEG-7 MediaTimePointType as defined in ISO/IEC 15938-5 (MDS).

utc_type is the Universal Time Code which gives wall-clock time as specified by the ISO'8601 standard.

The time scheme fractional for fractional notations is defined in subclause 5.4.54 of this specification.

The syntax plso allows the use of proprietary or non-normative time schemes“(other-type). However, an

application that does not support the proprietary or non-normative time seheme will stop the evaluation| The

parameter other type shall be specified using the syntax of Escapedbata.-as specified in subclause 4.5:
"other—type = EscapedData

5.4.5.4 Time specification

The value of|the parameter time spec depends onthe time scheme:

time spec ::=npt time spec | spmfe time spec | mp7t time spec |

utc time spec | frag|(time spec | other time spec
npt time spec, spmte time speé, mp7t time spec and utc time spec are compliant to standard|time

schemes ref

The parame

roduced in Annex C:

frac time
a
b

er frac_time, spec is defined by the following syntax:
Epec ::¥ av"," b

= DIGIT+

= DIGIT+

The parameter a specifies the time as an integer count of a clock that ticks b times per second.

Time data for other time spec shall be specified using the syntax of Escapedbpata as specified in

subclause 4.

5:

"other_time_

spec = EscapedData

In the following example, the fragment identifier specifies a time point of an audio resource using
MPEG-7 MediaTimePointType:

|mp(~time('mp7t','Tl7:30:45:2FlO'))
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.5  Spatial axis

With the spatial axis, the context location is interpreted as pixels of a 2D image or voxels of a 3D image.

5.4.5

.6 Region node-test

The rRegionNodeTest selects a 2D region bounded by the curve specified by the parameter shape. The syntax
of RegionNodeTest is specified below in EBNF notation:

RegionNodeTest ::= "region (" shape ")"

shape ::= BoundingCurve ("," Resolution )?

BoundingCurve ::= Ellipse | Polygon | Rectangle

Ellijpse ::= "ellipse (" AbsCoords "," AbsCoords "," AbsCoords ")
Polygon ::= "polygon (" AbsCoords "," RelCoords ("," RelCoords )+ ")"
Recthngle ::= "rect ("AbsCoords "," AbsCoords ("," AbsCoords )20™)™
AbsCpords ::= Integer "," Integer

RelCpords ::= Integer "," Integer

Resoflution ::= "range (" Integer "," Integer ")"

Integer ::= DIGIT+

The prigin is set at the top-left corner of the image with the x-*and y- axis coordinates increasing to the right

and
boun
equi

Absa

and fhe second value is relative to the y-axis.

In th
spec

In th
subs
and )

In th
assu
verte

In th¢

down. The two Resolution parameters give the xs~and y- resolutions of the source fro
ding curve is determined. It allows the possibility/of using a spatial fragment identifier
alent region of the content encoded in different resolutions.

lute and relative coordinates are specified.using two integer values. The first value is relative

e case of an Ellipse, the absolute  coordinates of three vertices of its circumscribing r
fied.

equent coordinates are specified by the relative values rRelcoords, which are the differencq
coordinates of the previous vertex.

b case of a Recfarigle, if two pairs of coordinate values are specified, the edges of the re

med to be parallel to the x and y axes. When three pairs of coordinate values are specifig

X can easilyXbe computed.

b following example, the fragment identifier locates a 20x20 square region of an image:

m which the
to locate an

to the x-axis

bctangle are

b case of a Polygon, only the'first pair of coordinates uses absolute x and y coordinates values. All the

s from the x

rtangle are
d, the fourth

region (rect (20,20,40,40)))

[mp (+

5.4.5.7 Volume Node-test

The volumeNodeTest selects a 3D volume bounded by a bounding surface specified by the BoundingSurface
parameter. The syntax of VolumeNodeTest is specified below in EBNF notation:

© ISO/IEC 2006 — All rights reserved
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VolumeNodeTest ::= "volume (" BoundingSurface ("," Resolution)? "™)"
BoundingSurface = Ellipsoid | 3D Object | Box
Ellipsoid = "ellipsoid (" AbsCoords "," AbsCoords "," AbsCoords "," AbsCoords ")"
3D Object = "object3d (" AbsCoords "," RelCoords ","
RelCoords ("," RelCoords )+ ")"
Box = "box (" AbsCoords "," AbsCoords ","
AbsCoords ("," AbsCoords )2 ")"
AbsCoords = Integer "," Integer "," Integer
RelCoords = Integer "," Integer "," Integer
Resolution = "range (" Integer "," Integer "," Integer ")"
Integer = DIGIT+
The origin ig set at the top-left-front corner of a frame with the x-, y- and z-axis coordinates increasing tp the

right, down
parameters
allows the g
encoded in @

Absolute andl relative coordinates are specified using three integer values,~The first value is relative to {

axis, the seg

In the case

are specified.

The type of
Only the first
specified by
previous ver

In the case ¢
parallel to th
vertices can

5458 S
With the sp4
5459 M

The Moving}

loving-region node-test

and inward. Coordinates are specified in (integral) voxel values.~The three Resoly
pive the x- y- and z- resolutions of the source from which the bounding/curve is determin
ossibility of using a spatial fragment identifier to locate an equiyvalent region of the co
ifferent resolutions.

ond value is relative to the y-axis and the third value is relative to the z-axis.
bf an E11ipsoid, the absolute coordinates of four pen-coplanar vertices of its circumscribing
surface generated for a 3D_object is a 3D polygon defined by at least four non-coplanar vert
pair of coordinates uses absolute x and y«coordinates values. All the subsequent coordinate

the relative values rRelcCoords, which are the differences from the x, y and z coordinates ¢
ex.

f a Box, if three pairs of coordinate’ values are specified, the edges of the Box are assumed
e x, y and z axes. When faournon-coplanar pairs of coordinate values are specified, the
easily be computed.
batiotemporal axis

tiotemporal axis, the context location is interpreted as sets of 2D regions in time.

egienNodeTest supports:

tion
bd. It
ntent

he x-

) box

ices.
5 are
f the

to be
bther

Non-

Various shapes of regions;
Movement with constant and non-constant velocity;

Movement along non-linear paths;

rigid regions, i.e. regions to which a 2D transform can be applied during the movement.

The syntax of MovingRegionNodeTest is specified below in EBNF notation:

"MovingRegionNodeTest

"moving-region (" shape "," path ")"

Each sub-part of this syntax is detailed in the following subclauses.
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5.4.5.9.1 Specification of the shape

The spatiotemporal axis selects, within the current video context, a sequence of 2D regions that are
bounded by the specified bounding shape (Figure 4). The origin corresponds to the top-left corner of a frame
with the x- and y- axis coordinates increasing to the right, and down. Coordinates are specified in (integral)
pixel values. The bounding shape is identical to the parameter shape defined for the RegionNodeTest in
subclause 5.4.5.6.

5.4.5.9.2 Specification of the path

The moving-region is updated along a path. The path specifies the trajectory of a particular point on the
bounding shape. This particular point, called the attachment point, is different for different shapes

X

path
y

Attachment point

Final pOsition

shape

Initial position

Figure 4 — Moving region model

The attachment points for the different shapesare defined in Table 2 below:

Table 2 — Attachment points

shape Attachment point
Ellipse Centre

Polygon First point
Rectangle Top-left corner

The specification of the path supports:

4 “.The specification of one or more key points;

- The description of a type of interpolation (subclause 5.4.5.9.3);
- The description of an affine transformation (subclause 5.4.5.9.4);

- The description of key time points (subclause 5.4.5.9.5).
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The syntax of the path is defined below in EBNF notation:

path ::= KeyPoint+
Keypoint : :: "pt(" x ", " y (ll’ll ax ll, n ay ) ?
("," timepoint )? ("," transformation )? ")"
X = Integer
vy = Integer
ax = Float
ay = Float
timepoint = "t (" TimeNotation ")"
Integer = DIGIT+
Float = ( "-" )? DIGIT+ ( "." DIGIT+ )?
The syntax of TimeNotation is defined in 5.4.5.2. The other components of this syntax are\detailed in the
following subclauses.
5.4.5.9.3 PBpecification of the interpolation
The model df interpolation allows the description of the trajectory of a point moving between two succepsive
key points af time f, and {; respectively at constant speed or constant acceleration, over the time intervall The
syntax supp@rts the specification of an interpolation of first or second order,between the two key points| The
parameters $x and ay in the path specify the type of interpolation:
1 2
x(t) = Eax(t - tO) + vx(t 4 IO) + xO
1 2
y(t) = an(t —t) &V, —1)+y,
Where (x,, },,) are the coordinates of the first key’point at ¢, and v_and v are the velocities in the x gnd y
directions aff fp, and a, and a denote the accelerations in the x and y directions. Note that, the velotities
v,and v, can be calculated from the other parameters, as:
x-x, 1
Vx: : : __ax(tl_to)
h—t, 2
- 1
Vv =—y1 yo ——ay(tl—l‘o)
’ t—t, 2
In addition, if the interpolation is linear, parameters a, and a, are both zero and can be omitted.
For example] incthe following expression, the type of interpolation is linear by default:

[Pt (10,10),pt (250, 300)

Different interpolations can be specified for different time intervals along the path. Whenever an interpolation
is defined, it is applied to the portion of path delimited by the previous key point and the current key point

(Figure 5).
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pt(10,10),pt(20,20,0,2),pt(30,10),pt(40,20),pt(50,30),pt(60,20),pt(70,40,2,0)

a=0 a=0 a=2
a =2 a=0 a,=0
Movement is accelerated Velocity is constant Movement is accelerated
on the y-axis on the x-axis

5.4.5

The
regio

combination of these:

\/

Figure 5 — Successive types of interpolations,along a path

.9.4 Specification of the transformation

erm transformation specifies an affine 2D transformation’ applied to the bounding shape o
n. The transformation can be a rotation, a uniform~Scaling, a non-uniform scaling, a §

f the moving
kewing or a

transformation ::= "tr (" rotation | scaling“| scaling rotation |
scaling skew rotation | "" ")"

rotaltion ::= Angle

scalling ::= Float "," Float

scalling rotation ::= Angle "S\"™ ScaleX "," ScaleY

scalling skew rotation ::= Anglel’," ScaleX "," ScaleY "," SkewCoeff

Angle = DIGIT+

ScaleX = UnsignedFloat

ScalkY = UnsignedFloat

SkewCoeff = Floeat

Floalt ci= (M= )? DIGIT+ ( "." DIGIT+ )2

UnsijgnedFloat’ ) »:= DIGIT+ ("." DIGIT+ )°?

The models of transformations are the following:

1 SkewCoeff

Skew:
0 1
) cos(aAngle) sin(angle)
Rotation: _
-sin(angle) cos(aAngle)
) ScaleX 0
Scaling:
0 ScaleY

© ISO/IEC 2006 — All rights reserved
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The parameter angle is measured anti-clockwise and specifies a rotation in degrees of the shape around its
attachment point.

The scalex parameter is a scaling coefficient to be applied to the x coordinate and scaley is a scaling
coefficient to be applied to the y coordinate. The skewCoef f parameter is a skew coefficient.

In a scaling rotation transformation, the scaling is performed prior to the rotation. In @ scaling skew rotation
transformation, the scaling is performed before the skewing that is performed prior to the rotation.

Multiple transformations can be specified along the path. A transformation specifies the final transformation to
the bounding shape when it reaches the keyPoint that specifies the transformation.

The transfo
successive.
spatial dime

The special

If no transfoimation is specified at the last keyPoint, then an idempotent transformationapplies.

For example
no transforn
(50, 30) and

5.4.5.9.5

The time int
axis defined
specified.

For examplg
interval betw

'mation proceeds uniformly with time between two key points, which are not neces
For example, a region will be rotated by half the amount and scaled by half the amount in
nsion when the time is half way between the start and end time of the transformation.

orm tr () refers to an idempotent transformation (or /dentity), i.e no transform-is applied.

, in the path illustrated in Figure 6, a rotation is applied between peint (10, 10) and point (20
is applied between point (20,20) and point (50,30) and a¢Sealing is applied between
point (70,40):

pt(10,10),pt(20,20,tr(90)),pt(30,10),pt(40,20),pt(50,30,tr()).pt(60,20),pt(70,40,tr(10,10))

! ! i

Rotation Scaling

Identity

Figure 6 — Successive transforms of the shape

Bpecification of key time points

brval of the moving-region can'be specified by a preceding location step that uses the temy
in 5.4.5.1. Additionally, atimepoint for each KeyPoint on the path of the moving-region cz

, in the following fragment identifier, the context for the moving region is restricted to the
een 10 and 30.seconds NPT:

sarily
each

20),
point

oral
n be

|mp(/~time(

npt', 'O\, '30"') /~moving-region (rect (0,0,5,5),pt (10,10,t('npt','5"')),pt (20,2

The time po

ntt's) is relative to this context and so the moving-region is a square whose attachment

moves from

oint (0,0):

Top

Top

oint (10,10) at time 15s NPT;

oint (20,20) at time 30s NPT.

In the next example, as there is no temporal axis to refine the current context, the time point « (5) refers to the
5" second from beginning of the video:

|mp(/~moving—region(rect(0,0,5,5) ,pt (10,10,t('npt','5")),pt (20,20)))

Finally, if the moving-region contains several keyPoints but does not specify any timepoint, the points are
assumed to be evenly spread in time within the time interval of the current context.
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For example, in the following fragment identifier:

|mp(/~time('npt','O','30')/~moving—region(rect(0,0,5,5),pt(lO,lO),pt(20,20),pt(30,30)))

- Point (0, 0) is reached at time Os;
- Point (10,10) is reached at time 10s;
- Point (20, 20) is reached at time 20s;

- Point (30, 30) is reached at time 30s.

5.5 | The mask () pointer scheme

5.5.1 Introduction

The mask () pointer scheme defines an addressing scheme for multimedia resources whose Internet media
type (or MIME type) is one of:

video/mp4 [RFC4337];
video/mpeg [RFC2045, RFC2046].
It allows addressing of a binary (1-bit deep) mask defined in a rfesource. This mask is meant to bg applied to a

videg resource. The video resource may itself be the resource that contains the mask. The scheme supports
multiple formats for specifying a mask.

5.5.2 Syntax

The syntax of a mask pointer is defined by the, following EBNF notation:

MasklPointer ::= MaskPointerSchemeName " (" MaskPointerSchemeData ")"
MasklPointerSchemeName: := "mask™®

MasklPointerSchemeData: := Uri-N("," Handler )?

Handller ::= "mpeg"

5.5.3 Semantics

The parameter uri” specifies the location of the mask. uri may be relative to the video resourc¢ or absolute
and ]:ay containta fragment identifier. Note that all URI characters that are not supported by the URI fragment
character set'shall be escaped.

The patameter Handler optionally specifies how the mask shall be interpreted. By default, its alue is mpeg
which means that white areas in the mask should be selected regions of the video resource, and conversely
black areas, and areas outside the mask, should be unselected regions of the video resource.

If the overall dimensions of the mask are not the same as the overall dimensions of the video, the selected
region is obtained by aligning the top-left corners of the mask and the video and then applying the mask onto
the video. If the duration of the mask is shorter than the duration of the video, only a temporal portion of the
video that equals to the duration of the mask is selected. Conversely, if the duration of the mask is beyond the
duration of the video, the selection is only based on the temporal portion of the mask that equals to the
duration of the video.

In the following example, the fragment identifier selects a portion of an MPEG-4 video, myvideo.mp4, using a
mask defined in the first track of the same MPEG-4 video:
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|myvideo.mp4#mask(%23ffp(track_ID=l),mpeg)

Note that the second # character needs to be escaped using the notation 223.

In the next example, the fragment identifier selects a portion of an MPEG-4 video, myvideo.mp4, using a
mask defined in the track which track ID equals one of another MPEG-4 video located at the URL

http://www

.example.com/secondVideo.mp4:

|myVideo.mp4#mask(http://www.example.com/secondVideo.mp4%23ffp(track_ID=l),mpeg)

6 Logic

6.1 Intro
This clause
fragments o
resource th
that a DVD
map directly

The tools cd
schema co
properties

The followin
tools are giv

6.2 Sche

This subclauy
a hierarchy ¢

;1

odel representation

uction

efines tools for representing Logical Models for audiovisual media to enable~the  addressi
media content. A Logical Model of an audiovisual resource provides ah‘abstraction o
is meaningful to the User of the resource. For instance, a Logical Modelfor’DVDs might spg
contains Titles, Menus, Chapters and so forth. Note that the logical structure is not requir
to any physical structure.

nsist of a collection of standardized schema components specified using XML Schema. T
ponents are to be used for defining the Logical Units of a kkogical Model, their spatiotem
d their hierarchical structure.

j subclauses describe the schema components for<_ogical Models. Examples of uses of {
bn in Annex B.

ma for Logical Model representation

se specifies the schema tools that facilitate the description of Logical Models. The tools cons
f base types defined in the following XML schema:

ng of
f the
ecify
ed to

hese
poral

hese

ist of

<schema

targetName
xmlns="htt
xmlns:lm="
elementFor
version="1I
id="1md.xs

<!I-— #1
€l==

<l-— #4
<complg

Epace="urn:mpeg:mpeg21:2006:01-LM-NS"
b://www.w3.0rg/2001/XMISchema”
hrn:mpeg:mpeg21:2006:01-LM-NS"

nDefault="qualiffed" attributeFormDefault="unqualified"
EO/IEC 21000-17%

WS>

S D
Base LogicalUnitType -—>
G o o A

xT¢ype name="LogicalUnitBaseType" abstract="true"/>

€l==

€l==

<D—— A EF AR R R >

LogicalUnitType -—>

S 3 A
<complexType name="LogicalUnitType">
<complexContent>

<extension base="lm:LogicalUnitBaseType"/>

</complexContent>
</complexType>

<U—— f#HfHf A EF A R >

spatiallogicalUnitType -—>

<D= AR >
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<complexType name="SpatiallogicalUnitType">
<complexContent>
<extension base="lm:LogicalUnitType">
<attribute name="spatial" type="boolean" fixed="true"
form="qualified"/>
</extension>
</complexContent>
</complexType>

SR 0 i
Ll == temporallogicalUnitType ==
V—— HHHFHHFHRAAR AR A AR AR A AR AR AR HESAESE ——>
complexType name="TemporallogicalUnitType">
<complexContent>
<extension base="lm:LogicalUnitType">
<attribute name="temporal" type="boolean" fixed="true"

form="qualified"/>
</extension>
</complexContent>
/complexType>

L 0 i
[ == spatiotemporallogicalUnitType ==
L 0 i e O
complexType name="SpatiotemporallogicalUnitType™$>
<complexContent>
<extension base="1lm:LogicalUnitTypeM>
<attribute name="spatiotemporal"
type="boolean" fixed="truelform="qualified"/>
<attribute name="spatial" gype="boolean" fixed="true"
form="qualified"/>
<attribute name="tempoxal" type="boolean" fixed="true"
form="qualified"/>
</extension>
</complexContent>
/complexType>
</schema>

Note|that a schema document has a version attribute, the value of which is “ISO/IEC 21000-17”.|Furthermore,
an informative identifier is given as the value of the id attribute of the schema component. The [value of this
idenfjfier is non-normative and is a convention used by MPEG-21 specifications to allow other documents to
reference this schema.

6.3 $emantics

The grammar supplies a top-level abstract type L.ogicalUnitBaseType, which is extended intp four types,
described in Table 3 below:
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Table 3 — Logical Model types

Name

Definition

LogicalUnitType

A type for declaring a Logical Unit with no specific processing

attribute. Its purpose may be for instance to contain other

Logical Units.

SpatiallogicalUnitType

A type for declaring a Logical Unit that has a spatial extent.

TemporallogicalUnitType

A type for declaring a Logical Unit that has a temporal extent.

SpatioT¢mporallogicalUnitType A type for declaring a Logical Unit that has both a spatial afid|a
temporal extent.
NOTE Thhe behaviour of the processor is undefined for a Logical Model Schema which contains a type that is n

one of the fou

I types defined above nor derived from one of them.

either

6.4 Schema for schemas
This clause $pecifies a mechanism for specifying the root element of a Logical Medel. This is done by means
of an extensjon to XML Schema in the following schema for schemas. The exténSion consists in an attrijibute
rootElement that can be used as an attribute of the schema element of an XML Schema for specifying which
global elemgnt is the root Logical Unit.
<schema
targetNamespace="urn:mpeg:mpeg2l:2006:01-LM-NS"
xmlns:Im="urn:mpeg:mpeg2l1:2006:01-LM-NS"
xmlns="Thttp://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormbefault="unqualified"
version="ISO/IEC 21000-17">
<attrilfute name="rootELement" type="QName"/>
</schema>
The use of the rootElement attribute ig’illustrated in subclause 6.5, which also provides the normative Lqgical

Model for MPEG-4.

6.5 Logidal Model for MPEG-4 files

This clause
The Logical

at least onel sgcéne. Both scene and track can have attached meta-data. Logical Units track can
various typeg(Video, audio, hint, scene, OD, mpeg-7, etc), which are defined by the attribute hType, and

rovides a.Logical Model for files whose Internet Media type is video/mp4, that is MPEG-4
odel for-MPEG-4 files defines a root Logical Unit mp4 which contains zero or more track

files.

and
pe of
hold

a track_ ID attribute that corresponds 1o the field track ID of the tkhd box as detined In [SO/TEC 14496-12.

Logical Units track and scene hold spatiotemporal processing attributes. Logical Units metadata do not have
spatio/temporal processing attributes.

<!-- ISO/IEC 21000-17 Logical Model for MPEG-4 files -->

<xs:schema

targetNamespace="urn:mpeg:mpeg21:2006:01-LM-MP4-NS"

xmlns:1lm="urn:mpeg:mpeg2l:2006:01-LM-NS"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmlns="'

'urn:mpeg:mpeg2l:2006:01-LM-MP4-NS"

elementFormDefault="qualified" attributeFormDefault="unqualified"
version="ISO/IEC 21000-17"
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id="mp4.xsd"
Im:rootElement="mp4">

<!-- import schema for Logical Model descriptions -->
<xs:import namespace="urn:mpeg:mpeg21:2006:01-LM-NS" schemaLocation="1m.xsd"/>

<D= A #fHHSHFE AR >
<!l-= Logical Unit metadata (global) -——>
SR 0 i
<xs:element name="metadata" type="1lm:LogicalUnitType"/>

V—— HH#FHAHFR AR AR AR AR AR AR AR AR AR AERFRARARSSE >
[ == root Logical Unit mp4 ==
Vo= S HH AR AR R S >
xs:element name="mp4">
<xs:complexType>
<xs:complexContent>
<xs:restriction base="1lm:LogicalUnitType">
<xs:sequence>
<xs:element name="scene" maxOccurs="unbounded">
<xs:complexType>
<xs:complexContent>
<xs:extension
base="1m:SpatiotemporallogicalUnitType">
<xs:sequence>
<xs:elemerit ref="metadata" minOccurs="0f/>
</xs:sequence>
</xs:extension>
</xs:complexCentent>
</xs:complexType>
</xs:element>
<xs:element name="track" minOccurs="0" maxOccurs="unboundgqd">
<xs:complexType>
<xs:icomplexContent>
<xs:restriction
base="1m:SpatiotemporallogicalUnitType">
<xXs:sequence>
<xs:element ref="metadata" minOccurs="0f/>
</xs:sequence>
<xs:attribute name="track ID" type="xs:int"|/>
<xs:attribute name="htype" type="handlerTyge"/>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
</xs:element>

<U—— HHEFHHFHAFHFAF AR AR AR AR AR AR AR AR AR AR A R A >

K== Handler type ==
<!-- describes the nature of the media in -——>
< l== a stream -——>

ST 8 8 o s AR
<xs:simpleType name="handlerType">
<xs:restriction base="xs:string">
<xs:enumeration value="odsm"/>
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<XS:
<XS:
<xXs:
<xXs:
<xXs:
<xXs:
<xXs:
<xXs:
<XS:

enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

</xs:restriction>
</xs:simpleType>

</xs:schem

value="crsm" />
value="sdsm" />
value="vide"/>
value="soun"/>
value="m7sm" />
value="ocsm" />
value="ipsm" />
value="mjsm" />
value="hint"/>

b >
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